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1. Antecedentes Generales de la Propuesta
Nombre: Gustavo E. Zuniga Navarro
Cédigo:

Nombre Postulante Individual: Gustavo E. Zuniga Navarro

Lugar de Formacion (Pais, Region, Ciudad,_Localidad). Alemania: Berlin Hannover y Marburg.

Fecha de realizacién: 4-10-01 al 11-10-03

Objetivos de su participacion en la actividad.

» Conocer realidades biotecnologicas en paises desarrollados

e Realizar contactos con instituciones alemanas que realicen proyectos afines

e Establecer contactos para comercializar productos bioactivos de plantas
chilenas. Antioxidantes y aleloquimicos y productos para biofarmacia.

2. Antecedentes Generales: describir si se lograron adquirir los conocimientos y/o
experiencias en la actividad en la cual se participd (no mas de 2 paginas).

El objetivo principal de esta actividad fue la visita a la feria Biotécnica 2003. Esta es la principal
feria biotecnolégica en el mundo. En ella se muestran los ultimos desarrolios alcanzados en el
campo biotecnoldgito ya sea a nivel de técnicas avanzadas como en equipos de ultima
tecnologia.

La importancia de esta feria se traduce en que durante su eJecucwn fue visitada por
12,000 biotecndlogos provenientes de 30 paises. En Biotécnica 2003 se presentaron 947
expositores, de los cuales 282 fueron extranjeros.

Durante los dias de la feria pudimos conocer de manera grupal las presentaciones hechas por
algunas entidades biotecnoldgicas, como Bio Con Valley,

Las charlas individuales sostenidas con algunos expositores de la feria, fueron muy
estimulantes. Con el profesor Manfred Séllner de la University of Technology-Wismar, se han
iniciado conversaciones a fin de establecer una colaboracién en el campo de la inmersion
temporal para aumentar la biomasa en la técnica del cultivo de tejidos vegetales.

El Dr. Matthias Prucha de Affymetrix, nos ha asesorado en las nuevas técnicas de aislamiento
y caracterizacién de genes enviandonos material bibliografico de apoyo de apoyo. Con el Dr.
Bemhard NGBlein de Nadicon se han iniciado también contactos para caracterizar bacterias del
suelo que presentan propiedades biotecnolégicas interesantes.



Lo G opemomanc
L+ é,- INNOVACION AGRARIA

Ademas, de la visita a Biotécnica 2003 se realizaron una serie de otras actividades cuyo
detalle se muestra en el punto 3. Resulta innegabie que en cada actividad realizada se
adquirieron conocimientos diversos. La visita a centros de investigacion en la cuidad de
Postdam, nos permitid conocer |a importancia que tienes en Alemania tanto la investigacion
basica como aplicada. Se pudo conocer un centro de estudios con animales, en el cual se
cumplen todas las normas de manejo y seguridad. La visita al Instituto para el procesamiento
de cereales, resulio de gran interés pues este es un gran ejemplo de como se puede realizar la
transferencia tecnoldgica desde un centro de investigacidén al sector productivo. Por tratarse
este de un centro privado, muestra un gran nivel de eficiencia en la obtencioén de recursos,
especialmente aquellos provenientes de empresas con las cuales establece convenios de
desarrollo.
La visita al Instituto Max Planck en Marburg, constituyé una experiencia muy estimulante, pues
nos permitio conocer un centro de investigacién avanzado con equipos de ultima generacion.
En este instituto la optimizacién por los recursos queda de manera evidente al recorrer sus
dependencias y ver como los espacios individuales son pequenos comparados con aquellos
de uso comun en donde se ubican los equipos avanzados.

3. Itinerario Realizado: entregar una relacién de actividades de acuerdo al siguiente cuadro:

Fecha Actividad Objetivo Lugar
6/10/03 |Visita al German Institute | Conocer la investigacion | Postdam
Of Human Nutrition realizada en en campo de la

nutricidén humana
Visita al Max-Rubner- | Conocer el funcionamiento de|Postdam
Laboratorium un laboratorio de manipulacion
de animales nivel de seguridad 3
Visita al Instituto para el|{Conocer el nivel de desarrollo|Postdam
procesamiento de cereales |alcanzado por una institucion de
' I&D en el procesamiento de
cereales
Charla técnica empresa|ldentificar las formas de|Postdam
Biopract gestionar una empresa
biotecnoldgica ambiental
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7/10/03 | Visita Biotécnica 2003 Participar en calidad de | Hannover
observador en la Feria
Biotécnica 2003.

Charla con Ministerio Federal de
Educacion e investigacion sobre
programa aleman de biotecnologia
Contacto: Dr. Hans-Michael Biehl
Recepcion de parte de feria
Biotéchnica

Contacto: Andreas Gruber

Recepcion y presentacion por
Biocon Valley MVP
Contacto: Dr. Heinrich Cuypers

Reuniones con empresas
expositoras de Biocon Valley MVP

Visitas individuales a Stands y
presentaciones técnicas.

10/10/03 |Visita Max Planck Institute | Conocer algunos aspectos de la|Marburg
for Terrestrial Microbiology- |investigacion y funcionamiento
Marburg del MPI

Presentacion de Instituto Max-
Planck

Y las investigaciones en el area de
analices funcional de interacciones
fitopatogenicas

Dr. Bernhard Nusslein
Gerente General Nadicom GMBH

Visita a laboratorios

Senalar las razones por las cuales algunas de las actividades programadas no se realizaron o
se modificaron.
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4. Resultados Obtenidos: descripcion detallada de los conocimientos adquiridos. Explicar el
grado de cumplimiento de los objetivos propuestos, de acuerdo a los resultados obtenidos.
Incorporar en este punto fotografias relevantes que contribuyan a describir las actividades
realizadas.
En primer lugar se debe enfatizar el que se cumplieron todos los objetivos propuestos para
esta actividad. A continuacion se detallan e ilustran las actividades realizadas.
Visita al German Institute Of Human Nutrition (Dife). En este lugar pudimos conocer a través
de una presentacion oral. Este instituto de investigacion cumple varios objetivos:
e Mejorar la salud humana a traves de investigacion basica y clinica en el campo de la
nutricién.
e Caracterizar los mecanismos moleculares y patofisiologicos de las enfermedades
moleculares.
e Identificar nuevos desarrollos terapéuticos.

German Institute of Human Nutrition
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Visita al Max-Rubner-Laboratorium. En este lugar se realiza trabajo experimental con
animales, bajo condiciones optimas en jaulas controladas. Por tratarse de un lugar con
seguridad nivel 3 no fue posible tomas fotos dentro del laboratorio.

: N

Dra Christa Thone-Reineke encargada MRL

Visita al Instituto para el procesamiento de Cereales (IGV-GMBH). Este instituto fue fundado
en 1960, convirtiéndose en 1990 en una Sociedad Limitada. En 1994 esta sociedad fue
adquirida por 3 investigadores. Se dedica a 3 &areas de desarrollo: procesamiento de
alimentos, agricultura y biotecnologia. Los unidades que componen en IGV son

Laboratorio de analisis acreditado
Procesamiento de alimentos

Biotecnologia

Analisis y caracterizacion de materias primas
Transferencia tecnologica

Capacitacién y educacion

kg

T o
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Joévenes capacitandose Birreactor para microalgas.

Charla Dr.Matthias Gerhardt Biopract-GmbH. Esta empresa se dedica al desarrollo de
productos y procesos biotecnolégicos para la industria. Cuenta con un presupuesto de 1,5
millones de Euros. Los productos que Biopract ofrece son:

e Enzimas. Desarrollo y produccion de preparaciones enzimaticas para uso en la
agricultura.

¢ Analisis. Servicios analiticos relacionados con celulasas, amilasas y fitasas presentes
en alimentos para animales.

e Biotecnologia ambiental. Uso de microorganismos en procesos de remediacion de
suelos.

e Investigacién y desarrollo. Desarrolio de procesos biotecnologicos, investigacion
aplicada, productos biotecnologicos, métodos analiticos, investigacion por contrato.

Visita a la Feria Biotécnica. Nuestro principal interés en esta feria estuvo en el conocimiento de
actividades relacionadas con la biotecnologia vegetal, sin embargo se visitd stands
relacionados con bioinformatica, farmacia y equipos de laboratorio. Entre los Stands visitados
destacan.

- Ministerio de Educacién. Se nos mostraron algunos aspectos del desarrollo y
financiamiento de la biotecnologia en Alemania.
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Grupo junto al encargado de Ministerio de Educacion.

BioCon Valley. El Dr. Einrich Cuypers nos brindo una charla explicativa sobre este polo
biotecnologico. Las universidades de Greifswald y Rostock han creado institutos de
investigaciones productivos que trabajan en la aplicacién de la biotecnologia moderna en
diferentes areas: mejoramiento animal y vegetal, medicina humana y veterinaria; y tecnologia

medica.

- pa \ {0 CC
WFARE T

Grupo junto al Dr. Heinrich Cuypers en la presentacion de BioCon Valley.
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Las siguientes fotografias muestran distintas vistas de la feria.

Vista General de la Feria Grupo al ingreso de la Feria.

e -

Charla con el Dr. NUBlein de Nadicom
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Grupo junto a Andreas Gruber Project Manager de
Biotechnica 2003.

10
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Visita al Max Planck Institute para la Microbiologia Terrestre- Marburg. En este instituto se nos
ofrecieron dos charlas a cargo de los doctores Jérg Kamper y Dr. Bernhard NuBliein en las
cuales pudimos conocer algunos aspectos de la investigacion que alli se realiza. Cabe
destacar un concepto nuevo que se aplica en Alemania relacionado con la creacion de
empresas asociadas a centros de investigaciéon avanzados. Este es el caso de la empresa
Nadicom, que realiza sus actividades de |1&D asociadas a este instituto

Equipos para analisis geonémicos

5. Aplicabilidad: explicar la situacion actual de los temas en Chile (regién), compararla con la
tendencias y perspectivas en el pais (regién) y feria visitados y explicar la posible
incorporacion de los conocimientos adquiridos, en el corto, mediano o largo plazo, los

11
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procesos de adaptacién necesarios, las zonas potenciales y los apoyos tanto técnicos
como financieros necesarios para hacer posible su incorporacion en nuestro pais (region).

Nuestro pais posee un gran potencial biotecnolégico, para poder reproducir los que vimos en
esta feria se necesita generar una politica biotecnologica clara, que los empresarios asuman
riesgos que permitan la generacion de nuevas empresas. Se requiere ademas, de una mayor
masa critica en todas las areas de la biotecnologia, para lo cual se hace necesario el
desarrollo de programas de postgrado modernos que apuntes a la generacién de productos

biotecnolégicos.

6. Contactos Establecidos: entregar una relacion de contactos establecidos de acuerdo al

siguiente cuadro:

Institucion/Empr | Persona de | Cargo/Actividad | Fono/Fax | Direccio | E-mail
esa Contacto n
BVT. Holger Hubner Investigador 0913185 holger.huebner@bvt
Bioprocess 23006 .cbi.uni-erlangen.de
Institute
IGV, GmbH Ralph Thomann |Chemist, section|493320089 r_thomann@igv-
manager 201 gmbhde
Prophyta Matthias von | Marketing  and | 493842523 mverffa@prophyta.c
Erffa Technical 0 om
support
Affymetrix Matthias Prucha |Field Application | 498933089 Mathias_prucha@af
Specia"st 501 fymetrix.co.uk
BioCon Valley |Heinrich Cuypers|Sefior  Project | 493834515 hc@bcv.org
Manager 108
ICon Genetics |Yuri Y. Gleba Director 49 gleba@icongenetics
345555988 .de
7
Biopract GmbH | Matthias ‘| Managing sales@biopract.de
Gerhardt Director 030
63926502
NTB Rafael Camacho | Manager 349540810 funamal@newbiotec
Newbiotechnic 31 hnic.com
Puleva Biotech |Miguel Moreno | Development 349582402 ma.moreno@puleva
Manager 83 biotech.es
Protedyne Heins Steiner Sales Manager 288985653 heinz@protedyne.co
m
Nadicom Bernhard Investigador 064211317 nuesslein@nadicom
NuBllein 5 .com
CSIC-Espana Irene Herrera OTT.CSIC 889156168 i.herrera@orgc.csic.
es

7. Deteccion de nuevas oportunidades y aspectos que quedan por abordar. sefalar
aquellas iniciativas detectadas en la actividad de formacion, que significan un aporte para el
rubro en el marco de los objetivos de la propuesta, como por ejemplo la posibilidad de realizar
nuevos cursos, participar en otras ferias y establecer posibles contactos o convenios. Indicar

12
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ademas, en funcion de los resultados obtenidos, los aspectos y vacios tecnolégicos que, a la
luz de los conocimientos adquiridos en esta actividad, aun quedan por abordar para la
modernizacién del tema en el pais.

En este aspecto se pueden mencionar varias oportunidades relacionadas con nuestro trabajo.
El desarrolio de investigaciones que permitan aumentar el valor agregado de nuestro recursos
naturales representa a mi modo de ver una gran oportunidad. Debemos dejar de ser
exportadores de materia prima si elaborar, para convertirnos en exportadores de productos
terminados con un alto valor agregado.

8. Resultados adicionales: capacidades adquindas por el participante individual y/o el grupo,
como por ejemplo, formacién de una organizacidon, incc doracion (compra) de alguna
Tmaquinaria, desarrollo de un proyecto, firma de un convenio, etc.

Se establecieron contactos con representantes de la empresa espanola Puleva, quienes se
mostraron muy interesados en antioxidantes de origen vegetal, para ser incorporados en l0s
productos lacteos que Puleva produce. Con la empresa Nadicom se trabaja en un protocolo de
colaboracién.

9. Material Recopilado: junto con el informe técnico se debe entregar un set de todo el
material recopilado durante la actividad de formacion (escrito y audiovisual) ordenado de
acuerdo al cuadro que se presenta a continuacion (deben senalarse aqui las fotografias
incorporadas en el punto 4):

Tipo de Material N°  Correlativo (si  es|Caracterizacion (titulo)
necesario)

Ej.

Annual Report. 1 Dife. Annual Report.

Poster 2 Biopract/metanol

Paper 3 NTB NewBiotechnic

Paper 4 Understanding Trichoderma

Reporte 5 Biotecnology at
BASF/Sungene

Reportes varios 6-8 Informes-CSIC

Foto1 Tapa Ingreso a la Feria

Fotos 2-5 Dife

Fotos - 6 MR Laboratorium

Fotos 7-10 IGV-

Fotos 11 Grupo junto  encargado
Ministerio de Educacién.

Fotos 12-13 BioCon Valley

Fotos 14-21 Feria Biotécnica 2003

Fotos 22-24 Max Planck

13
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10. Aspectos Administrativos

10.1. Organizacion previa a la actividad de formacion

a. Apoyo de la Entidad a cargo de |la organizacién del viaje (Camchal)
__X__bueno reqular malo
El apoyo brindado por la Camchal a través de Antje Wandelt, resulto excelente en
término de los contactos previos establecidos, hoteles seleccionados y transporte. Esto
permitié ademas que el grupo funcionara sin ninguna dificultad (Justificar)

b. Informacion recibida durante la actividad de formacion
X __ amplia y detallada aceptable deficiente

C. Tramites de vigje (visa, pasajes, otros)
_X__ bueno regular malo

d. Recomendaciones (sefialar aquellas recomendaciones que puedan aportar a mejorar
los aspectos administrativos antes indicados)

10.2. Organizacion durante la actividad (indicar con cruces)

item Bueno Regular | Malo

Recepcion en pais o regidon de| X

destino

Tran:porte aeropuerto/hotel y| X

viceversa

Reserva en hoteles X

Cumplimiento del programa y| X

horarios

En caso de existir un item Malo o Regular, sefalar los problemas enfrentados durante el
desarrollo de la actividad de formacién, la forma como fueron abordados y las sugerencias que
puedan aportar a mejorar los aspectos organizacionales de las actividades de formacién a

futuro.

14
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Conclusiones Finales: entregar las conclusiones finales del participante de la

actividad de formacion, incluyendo el nivel de satisfaccion de los objetivos personales.

La actividad realizada constituye una experiencia muy interesante pues nos permitié entre
otros aspectos:

Conocer centros de investigacidn con un alto desarrollo tecnoldgico
Conocer la realidad biotecnolbgica de paises desarrollados

Participar de charlas técnicas en temas de interés, en las cuales se mostraron los
ultimos desarrollos.
Establecer vinculos con investigadores de centros biotecnoldgicos en el campo vegetal.

Fecha: 12/11/03

Nombre y Firma beneficiario de la beca: Gustavo E Zuniga

ANO 2003
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Deutsches Institut fiir Ernahrungsforschung

Potsdam-Rehbriicke
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Jahresherent 2001 - 2207
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~ o TG IS Tale’
Aorual Renport 2067 - 2307
DME kurzgefasst

Das Deutsche instirut fli Emahrungstorsctung
Potscan Rehbriicke {DME! hat die Augabe,
capenimentelie und angawandts Forschuns auf dem
Gebiet Ernghrung und Gesundhen zu betretben.
Das Zicl :s1, dic malekularen Ursachen emahrungs
bedingter Erkrankungen zu erforschen und noue
Stracegren far Pravention, Therapic und Erndhrungs
empfehlungen zu entwickeln. Oie Grundlagen datiic
werden von den am DIFE tdtigen Wissenschaftiern
ininterdisziphindrer Zusammenarbeit mit einem
braiten naturwissenschattlichen, medizinischen
und epndemolug:schen Methodenspektrum
erarbentet Dabor konzentiert sich das institut
besonders auf dic 2ur Zeitwichtigsten Erkrankungen,
an derer Entstehung erndhrungsbedingte Fakoren
beteihgt sem kdnnen Adipositas. Diabetes und
Krehs

Dic Ernshrungstorschung in RehtrGeke begann 1946
mit dem Institut f&r Erndhrungs und Verpficgqungs
wissenschaften und wurde von 1958 tus 1931 im
Zentrahinstitus tar Erndhrung der Akadermie der
Wissenschaften der ODR fortqesctat

Das Deutsche institut far Emahrungsforschung wurde
1992 von der Bundesrepublik Deutscitand und dem
Land Brandenburg als selbststindige Suftung des
tifentiichen Rechits gegrandet Es st Mitghied der
Wissenschattsgemeinschaft Gottfnied Withelm
Leibniz Muarbeiter des DHE Qbernehimiarn Lehrver
pihchtungen m Studiengang Erndheungswissen
schaften an der Umiversitdt Potsdam und im
Studiengang Medizin an der Freien Universiat Berdin.

DIfE in brief

The mission of the Genman Institute of Human
Nutcition (DIfE) is to conduct expenmental and
ciinicalresearch in the hield of nutrition and heatth,
with the aim of understanding the molecular basis
of nutntion-dapendent diseases. and of developing
new strateqies for prevention, treatment, and
nutntignal recommendations.

Scientists at the DIfE pursue these ssientific goals
by interdisciplinary cooperation comprising a broad
spectrumn of expenmental and emdemiclogical
methods A particular focus of the institute is
research on the most myportant diseases at present,
1.e., abesity. diabetes, and cancer, whase
developrment may involve nutrition dependent
factors.

Nutritiona) research in Rehbriicke began in 1946
at the Institute of Nutritienal Sciences and Food
Provision and continued at the Central Institute of
Nurtrition of the Academy of Scence of the German
Democratic Republic from 1969 until 1991,

The German Institute of Human Nutrtion {DIfE)
was founded in 1992 by the Federa! Republic

of Germany ard the State of Brandenburg as an
independent foundation. It is a member of the
Wissenschaftsgemeinschaft Gottfried Withelm
Lebniz, an athance of stientific institutions.

The academic members of the DIfE have teaching
obligations in nutritional sciences at the Unversitat
Potsdam and in medicine at the Fre:o Universitat
Berin.



Vorwort

Preface

The German Institute of Human Nutrition iCHEZ}
commemorated in 2002 the tenth an ¥
of its reestablishment Although ten yearsis a
short ume in the fife of a research institua, the
DIE already has gained national and
international ati: r within this penod of

tume:

The departments of the :nstitute are involyed
in NUMCIoUS joint projects with reg.ons! panners
{Bioregio Nutrigenomik) and with those in
Germany {DFG) and m Europe {European Unian
praiects) As membher of an alliance of scientific
nstitutions (Wissenschattsgememschaft
Goufried Wilhelm Leibniz), the OIFE makes an
important contribution to nutritional research
in Germany, especially by its unique combination
of molecular rescarch, clinical rescarch, and
opdemiolagy Thes position 1$ to be maintaingd
and broadencd n the conng years.

In January of 2002, Prof Dr. Dr. Hars Georg
Joust bocame scientite director of the DIFE
folimeng the retirernznt of Prof. Dr. Chnstian
Barth Prot. Barth, who had taken over the DIfE
w1992 when it vaas reestablished, successtully
implemented the recommendations of the
Wissenschaftsrat to organize the institute along
the lines of "nutrition and health,” for which we
wish to sincerely thank him again at this point
Th:s change in dicectorshup of the institute
snsures continuity in DItE's scientific alignment
Important are2s of compatence - such 35 causes
anil effects of the metabolic syndrome and the
relatian of nutnition te cancer - were strength
ened and will be worked upon more intensivly
in the future,

In January of 2031, the reconstruction of the
buildings of the institute was completed.
Renavation of not yet refurbeshied buildings,
nearly halt of the institute, was made possible
by 50% ficancing by the European Umion. Thus,
the infrastructure of the institute has been
sompletely modernized following a construction
period of cight years in all. We wash to thank
all of those - within and outside of the institute
- who mads this important improvernent in the
working conditions passible.

We would like to sincerely thank the DIE
personnel tor their work m 2001 - 2002. In
addition we would like to thank alt of these in
seience, poliues, and industry who have
supporsted the work of the institute. We hope
to have thewr continuous sympathy and support
for the future development of the DIfE.

_Prof. Dr. Dr. H.-G. Joost
Scientific Director

Dr. H. Schulz
Administrative Oirecior

Im Jahr 2002 heging das Ceutsthe institut {Ur Ernahiungsiorschung den 10 Jehrestac seinar
Neugrendung. Zwar sind rehn Jahie eine kurze Zettim eher eines Forschungsinst.tutes,
cnzh hat das D2 bereits ;etzt einz hohe nat:onale une internaticrale Sichtbarkeit er.angt

Die Abteilunger des Ipstitutes sind an zahireichen Verbundpiojekter mit Partner aus der
Region {Bioregio Nutrigenc:mih aus Dautschiand (DFGiund aus Eurepa (EU-Projektel baterhigt
Als Mitglied aer Wissenschaftsgemeinschaft Gottfried Wilhelm Le bniz liefert das Institut
emnen wichtigar Be'trag zur ceutschen Ernahrungstorschung — inshesondere durch cie
Kembination van melekuiarer Farschung, kiinischer Ferschung und Epidemiologie. Crese
Stallung pilt es in den nachsten Jahren zu bewahren und auszubauen,

Prof. Dr. Dr. H.-G. Joost

Prof. Dr. Jahanna Wanka

Ministerin fir Wissenschaft, Forschung und Kultur
Dr H. Schulz

Im Januar 2002 loste Prof. Dr Dr Hans-Georg Jocst den i den Ruhestand eintretenden Prof.
Dr. Christian: Barth als Wissenschafthcher Direktar des DIE ab. Prof. Barth hatte das DiE
1492 nach semer Neugriindung ubernommer und die Empfehlungen des Wissenschaltsrates
zur Ausrichturg des Instituts auf das Gebiet "Emahrung und Gesundbest” erfolgreich umgesetzt
Dafir sei hm auch an dieser Stelle nochmals herzlich gedankt. Der Wechsel in der Institutslertung
sichert die Kontwitat in der wissenschattiichen Ausnchtung des DEE. Wichtige Kompeten:felaer
des DIE - wie die Ursacher und Folgen des Metabolischen Syndroms und der Zusammenhang
von Emihrung und Krebs — «.urden verstarkt und werden in Zukunft noch konzentriertar
bearbeitet werden.

Verabschiedung von

Prof. Or. C. Barth (r)

Im Jahr 2001 ist die letzte, groBte Bauaktivitat des DIfE erfeigreich abgeschlossen worden.
Mit 50%iger Kofinanzierung durch die Europaische Union kennte der bis dahin noch nicht
sanierte Teil {ca 50 %) der Bauhchkeiten des DHE emeuert werden. Nach insgesamt acht
Jahren Bauzeit ist nun dhe infrastruktur des Institutes vollstandig modernisiert. Wir danken
allen - innarhalb und auGerhalb des Institutes - die diese wichtige Verbesserung der
Arbeitsbedingungen ermbgl:cht haben.

; R e, Lerrte Bausktivitaten

Fiir die bisher geleistete Arbeit machten wir atlen Mitarbeiterninnen und Mitarbeitern des DIfE
herzlich danken. Unser Dank gilt ebenso allen Forderern des DIfE aus Wissenschatt, Politik
und Wirtschaft Wir hoffen sehr auf lhre weitere Unterstutzung bei der zukiinftigen Entwicklung
des Institutes.

Prof. Dr. Dr Hans-Georg Jeost Dr. Hartmut Schulz
Wissenschaftiicher Direktor Administrativer Direktor
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Nutritional Besearch at the
German Institute of Human Nutrition,
2001-2002  Piot. Dr Dr Hans Georg Joast

Throughout life, humans ingest & var:ety of quite
different substances with diet. The nutnents.
vitamins, ninetals, and chemical compounds, n
addition to supplying and catalyzing the matabatic
pathvays, have numeraus other bratogal cHeoct
Our diet has thus many dzsireble as we'l as unce
siable effects on the organism and ts equivaient
to a lifclong pharmacatherapy It s ditficult to gam
an accurate urderstanding of individual effects
pecause of the complex mixture of substances
involved and because rosuits may become
apparent only atter years or even decades.
Nevertheless, putnitional resezrch is of utmast
importance because of (ts stanificant potennat in
preventive medicing,

The mission of the German Institute of Human
Nutrition is to improve humar health tiraugh
cxperimental and climcal rescarch on the effects
of nutntion, and through the nutnitional racommen
cations resutting from resoarch. Within this goal,
the mstitute has focusad on two diseascs it which
nutition may play a preventive role” the metahatic
syndrome and cancerous diseases.

At present, the metabolic syndrome, including
obesity, hypertension, dyslipoproteinemia. and
insulin resistance, is the most important nigtrition-
related discase. The incidence and severity of the
metabolic syndrome have increased in ali countries
with 3@ "‘Western' hfestyle and its coresponding
nutrition. This development is paralicied by the
increased incidence of type- 2 diabetes, he major
secondary complication of the metabolic syndrome.,
Tins trend has also been observed in the EPIC-
Potsdam Study carried out by the Department of
Epidemiology of the DHE. Public health msurance
in Germany has pard approximately four liion
Euros for the pharmacotherapy of the metabolic
syndrome and of its secondary complications
Conservative estimates assume that this figure
will double within the next tive years. if this mend
cannot be reversed or at least brought to a halt,
it will result in a lower average life expectancy
and in the financial collapse of the public health
insurance system.

During the past two years, the Departiments of
Clinical Nutrition and Epidemiology have coop-
erated in identifying two important serum proteins,
so-calied cytokines, as nisk factors in the develop-
roent of type 2 diabetes. interfeukin-6 IL-6, Fig.1)
and adiponectin. IL-6 1s @ mediator of the nomal
inflammatory response; increased IL-6 levels
serum are associated with the {ater appearance
of diabetes. These findings suggest an involvement

Figure 1

Deduced from x-ray analysis, the thise-dimensional
protein structura of interleukin-6, an
inflammatory-response mediator.

Incraased iL-6 concentrations in serum sre
associated with the later onset of type-2 diabeles.

Pref. Dr Dr. Hans-Gesrg Joost

Car merschliche Orgarismus minunt cuicl
the Ernahrung Zeit seipes Lebers gine aft
sehr untarschiedhicher Stefts aul. Cie Nohr-
stofie, Vitaming, Mineraiier und cham schen
Verbindungen dienen der Energeezu‘uhr und
haber daruber hinaus zahire.che b crische
Nirkurgen. Durch unsere Emabiung eizielen
it viele erwtnschte, aber auch unenwin-
schte Wirkungen auf den Orgamsmus. sie
entspricht somit einer lebersianger Pharmoa-
kotherapie Exakte Kenntnisse uber die ein-
ze nen Sffekte sind schwer zu erlangen
zurn emner, wei' sie durch ein komp/axes
Witkstetigemisch bewirkt werdan, zum ande-
ren, weil sich die Folgen oft erst nach Jahren
bis Jahizehnten zeigen. Dernoch st cieser
Forschungsaegenstand von grofiter Beideu-
tung, da der Erndhrung eing Uberragande
praventivimedizinische Bedeutung zukommt

. Abbildung1

Das Metabelsche Synarom mit Adipos tas,
Hyperter e, Cholesterin-Stoffwechselstoring
und Insulinresistens ist die wachtigste ernah-
rungshedingte Zrkrankung In allen Lancerr
mit ,westhichem' Lebensstil und entsprechan-
der Ernahrung mmmit dhe Haufighat unc aer
Schweregrad des Metabolischen Syndroms
zu. Auch die wichtigste Fo'ge-Komplikation
des Syndroms, der Typ-2-Biabzates, trtt par-
allel zu dieser Entwicklung haufiger auf
Dieser Trend lasst sich in der von der
Abtellung Epigermioiogie des Dift durch-
ge-tuhrten EPIC {European Prospective
Investigation inta Cancer and Nutritition}
Patsdam-Stuciie becbachten Fuir die Pharma-
hotherapie des gesamten Metabohschen
Syndroms und seiner Folge-Kemplikationgn
werden von den gesetziichen Krankenkassen
etwa 6 Milkarden Euro aufgewendat.

Mit Rentgenstrubturanalyse ermittzlte Proteinstruktur vor Interteukin 6, einem Enzindungsmediator.
Erhohre IL-6-Serumkanzentrationen sind mit dem spateren Aufueten des Typ-2-Diabetes assoziiert.

Quelte: PDB {Protein datenbank), www.rsch.org

Aufgabe des Deutschen Instituts fiir
Erndhrungsforschung ist es, durch
expenmentalle und klinische Forschung
zur Wirkung der Erndhiung und durch
daraus abgeleitete Empfehiungen die
Gesundheit des Menschen zu verbessarn.
Innerhalb dieses Ziels konzentriert sich
das Institut besonders auf die beiden zur
Zeit wichtigsten Erkrankungen, fiir die
eine priventive Wirkung der Ernahrung
vermutet wird

e das Metahalische Syndrom
e und die Krehserkrankungen

Konservative Schatzungen gshen von emer

Verdopplung dieses Betrags in den nachsten
5 Jahren aus. Wenn es nicht gelingt. diesen
Trend umzukehren oder wenigstens zu stop-
pen, wird es deshalb zur Senkung der durch-
schnittlichen Lebenserwartung und zur finan-
ziellen Dekompensation der Arzneimittelaus-
gaben kommen. In den beiden letzten Jahren
wurden in einer Zusammenarbeit der Abtei-
lungen Klirische Ernahrung und Epidemiologie
des DIfE zwei wichtige Serumproteine, soge-
nannte Zytokine, als Risikofaktoren fur die

Entstehung des Typ-2-Diabetes identitiziert,
das Interleukin G (IL-6) und das Adipanectin.



& IL-5 ist ein Entzuncungsmed ator {Abb 1),
erhahte IL-6-Serumbonzentrat oner sing mit
vem spaterem Auftigten des D:abetes
mellitus assoziert Dieser Befund spricht
fur eme Beterligung des Immunsystems und
entundiicher Vorpange an der Dagereration
ger insuiinproduzierenden Ze!len der
Bauchspeicheloruse.

« Adiponectim st ein vom Fetigewebe
preduziertes Protem; niedrige Serumben-
zentrationen sind ein Risiketaktor fur die
spatere Entstehung des Diabetes mellitus.
Hierin zeigt sich die wicht:ge Rolle des
Fettgewehes bei der Diabetesentstehung.
Zukinftige praventive Ma8nabmen kannen
daran cemessan werdan, Inwewelt siz die
Reduktion der Aaiponectinspiegel
noimalisieren kénnen.

{21 Abbildung 2

Dabetesgenen zum Diabetes ma'litus fubrt,
unc dass die Wirkung dar Ciabatesgens durch
Gewichtskontrolie vethindert werder kann
Zudam st nicht pur das absaluts Korparge-
wicht, sendern auch die Zmahrungsweise,
dezudam G ht cefuhrt hat bestimmend
fur dre Entwvickiung des Diabetes

Ubergewicht wird in unserer Gesellschaft
hautig als Austruck emer Verhaltensstorung
oder sogar als Willensschwachs stigmatisiert.
Dieserm Varurted wirkt die Ferschung ant DU
ertgegan Sie zeint, dass Ubergewicht auch
durch Starungen ir den Mechanismen vor
Hungergefuhl und Energrestotiwechsel
bedngt sein kann Perscnen nit Ubergew cht
essen mehr, als zum Erhalt des nymalen
Korpergewichtes natig ist, weil sie eir
inadaguates Hungergefuhi und zudem
e:nen niedngeren Energieverbrauch ais
Normalgewichtige haben.

Laboralitag: Biologische Proben fur biochemische und molekulargenetische Untersuchungen

Wichtige Fortschnitte auf dem Gebiet des
Metabolischen Syndroms wurden auch in
experimentellen Untersuchungen der Abtei-
lung Pharmakologie gemacht. in einem Maus-
modell wurden Gene lokalisiert, die fur Uber-
gewicht ader Diabetes verantwortlich sind.
Die Diabetesgene sind nicht fiir Ubergeyyicht
verantwortlich, werden aber erst durch Uber-
gewicht wirksam. Interessanterweise wird
zudem die Wirkung der Diabetesgene besan-
ders durch fettreiche Ermahrung verstirkt
Auf den Menschen Ubertragen hedeuten diese
Daten, dass Ubergewicht erst zusammen mit

Die gegenwartige Forschung honzentriert sich
daher aut die neuroendokrinalogische Kon-
tralle des Hungergefihls (z.B. durch das im
Magen gehildete Hormon Ghrelinj und die
lange unterschatzte Ralle der Thermogenese
{Arbeitsgruppe Energiestofiwechsel).

Die Ergebnisse der Grundlagenforschung und
der klinischen Forschung miissen unverziiglich
in die Praxis umgesetzt werden Aus den
Forschungsergebnissen miissen wirksame
Strategien zur Diabetespréavention durch
Gewichtsabnahme entwickelt werden,; die
Erkenntnisse zu den Effekten der einzelnen

ot the immune system and of infiammatory
pracesses in the degenzration of insulin producing
calis of the pancreas

Adiporiectin i aproten procucad in adipose tissu:
lowered concantzat:ons i serum are a risk factor
for the later development of diabe

These data demonsuate the importance of adipose
tissue for giucose mitabolism ang the development
of diabetes Furthermora, future preventive
measures could be assessed as ta which extent
thoy are able to noamaiize adipanectn leve's.

Experimental research in the Depaniment of
Pharmacology has led to significant progress in
the area of the metabolic syndrome 1n 2 mouse
model, genes that are responsible for overweight
or iabetes wore localized. The diabetes gores
are not responsible for overweight, but they are
rendered otfactive by overwe:ght. Ris interesting
that tha malignancy of diabetes genes s increascd
by a high fat dict. Applving these duta to humans
would mean that abesity produces diabetes
meliitus only when diabetes genes are present,
and thet the effects of diabetes genes can be
prevented by weight control. In addition, not only
the absolute body weight but also the composition
of the diet is decisive tor the onset of diabetes.

In our society, overweight is often considered to
indicate a behavioral disoraer of is even stigmatizod
as a lack of wilipower. Research at the DIfE aims
to dhsprovi: this assumption by shawing that
overweight can also be caused by disorders
imvolving the mechanisms of hunger perception
and ot energy metabolism. Individuals with
overweaight appear to have an enhanced perception
of hunger and, in addition, a lower encmy
oxpenditure than normal weight individuals,
Presertt rescareh thus focuses on the
rieurcendocrinoiogical control of hunger porception
{for example, by the honmone ghrelin praguced in
the stomach) and the long underastimated area of
requiation of thermogenesis (Laboratory of Encrgy
Metabolism).

The results of basic and chinical research have to
be put into practice without delay. Based on the
results of rescarch, effective stratagies to prevent
diabstes by weight reduction must be developed;
findings on the effects of individual digtary
components must be applied accordingly. The DItE
does this at its Center of Nutnitional Counseling,
which offers practical cowrses m weight reduction.

Figure 2

Day-to-day business in laboratory: bislogical
samples for biochemical and molecular genetic
Study



as well as mdnadua! consuliations. 1U1s vary ditficult
to changa cating hahits; it is possible that, in some
casos, ovenveight individuals can only be helpad
hy pharmacotherapy, The DIfE contnibutes to this
arna by searching tor new target molzcules for
&nti obosity drugs.

One ot the particularly successtul areas of research
at the DYE in the years 2000 2002 involves the
machanisms of smel and taste perception {Fig 3).
A number of receptors for quaiities of sour and
bitter taste have been dentified and characterized.
Thus, cur knowiedge about the seasaty
mechanisms with which we assess our tood has
been broadened considerably After all, an
important question is why certsin foods and taste
gualities are preferred and why an unhealthy diet
often tastes so good Morcover, why do tastes
vary, and why is 1t so ditticult to change the eating
lhabits of some individuals? It has been known for
a long time that the good taste but not the heaith-
prometing effects are deasive for the foad choice.
How can these preferences be changed?

Like type 2 diabetes, cancey develops o the resuit
of interaztion of a genetic susceptibility with
extrinsic factors. Reactive substances, natural as
welt as chemtcally synthesized compounds, cause
mutations nf the DNA, which may interfere with
the contro! of cell grov.th. Numerous data suppant
the assumption that nutrition plays a key role
the development of cancer. Especially in the case
of carcinomas of the digestive tract, e.g.. stomach
and colon carcingmas, it has to be assumed that
nutrition contnibutes to these by yet unknown
agents or that other agents i nutrients have a
protective ettect. At present it is assumed that the
risk of carcinomas of the digestivo tract is incaascd
by consumption of a high fat. ugh-protem, and
low-fiber diet, and that fruits, vegetables, and fiber
have 5 protestive effect {Fig.4).

Tre DUE is involved in answering these questions
by participation in the multi center, Euwropean wide
EPIC Study. Ttus study will dentity cating habits
that are associated with an incroased risk of cancer.
and quantity the role of autrition in this risk.
Because of the long latency period for development
of cancer, it will take years before the study is able
to piovide final rasults, However, the preliminary
results up 10 now support the assumption that a
low consumption of fruits and vegetables is
assotiated with a high cancer risk, whereas a high
consumption of fiber is associated with a low
cancer risk.

Figure 3 :
Tha senses of smsif snd taste detarmine if and

why something tastes good.

Nahrunashestandtele miisser entsprachene
twerden Das Ol wt dies i seinem
n tal Sinahrungsberatung, cas prak-
tische Kurse zur Gewichtsabnahrne, aber auch
ind.viduelle Baratung anbretet Die Anderung
von Ernabrungsgewehnheten 1st szhr schwer
und manchem Ubergewichugen ist maglicher-
weise nur mit medikamentaser Unterstitzung
U belfen Hierzu leistet das DIE einen Bei-
trag_ indem es an der {dertifikation never
Ziglmalekule fur Arzneim:ttel arbeitet.

Einin den Jahren 2000-2002 besonders
erfolgreich bearbentetes Forschungsfeld
des DIfE sind die Mechanismen von Geruchs-
und Geschmackserkenrung 1Abb.3)

Von der Abteriung Molekulare Genetik wurden
mehrare Rezeptoren fur saure und hittere
Geschmacksgualitaten identifiziert und
charakterisiert,

Abbildung 3
Geruchs- und Geschmackssinn entscheiden, warum und wie gut etwas schmeackt.

Damit wurde unser Wissen iber die senso-
rischen iechanismen, mit denen wir Nahrung
beurteirien, erheblich erwertert. Eine wichtige
Frage ist ja, warum bestimmte Nahrungsmit-
tel und Geschmacksqualitdten bevorzugt
werden und warum gft eine ungesunde
Nahrung so gut schmeckt Und: warum sind
die Geschmicker verschieden, und warum
lassen sich Ernahrungsgewahnherten bei
manchen Menschen so schwer umstellen?
Es ist seit langem bekannt, dass fir den Kauf
von Nahrungsmittetn in erster Linie der gute

Geschmack, picht eine gasundhetstirceinds
Wirkung entscheiveng 1st. Wie kann man

o ese Praterenzen anaarn?

Auch Krebs entsteht curch das Zusammen-
wirken ener genastischan Anlage nut excge-
nen raktoten. Reaktive Substaizen  Natur-
staffe ebenso wie chermisch synthet:sierte
Stoffe  hewirken Mutationen der DNS, die
im ungunst:gen Fall die Konteolle des Zell
wachstums verhindam. Bie genetische Arlage
modifiziert die Krzbsentstehung uher den
Wetahciismus der Framdstotfe, die DNS-
Reparatur, oder der programmierten Zelltod
{Apoptose). Eme Fulle von Deten belegt die
Annahme, dass die Ernahrung eine wesent-
ltche Rolle 1n der Krebsentstehung spielt Vor
allem fur Karzinome des Verdauungstrakts
wie Magen- und Kolorkarzinom muss ange-
nemmen werden, dass sie durch noch
urhekannte Faktoren in der Ernahrung

entstehen konnen - oder dass andere Fak-

toren schiitzend wirken Diese Faktoren sind
hislang nicht sicher 1dentifiziert. Begriindete
Annahmen sind, dass Karzinome des Verdau-
ungstrakts mit dem Fleischverzehr assoziien
sind, und dass Obst, Gemuse und Ballaststoffe
einen schiitzenden Effekt ausitben {Abb 4).

Das DIfE tragt zur Klarung dieser fragen durch
Tellnahme an der multizentrischen, europa-
weiten EPIC-Studie bei Diese Studie wird
Ernahrungsgewohnheiten identifizieren,



die mit e:nem erhabten Krebsnsike e nher-
nehen, und den Betrag cer Erndhiung zum
Krebsnisike cuantifizieren. Wegen dar langen
Latenz der Kiehsentstehung wird es roch
Jahie dauern, bis die Stuaie endgint oe
Ernebrisse hefern kann

Die bisherigen, vorlautigen Caten spiachen
jedoch dafur, cass 2in gerninger Verzehr von
Obst und Gzmuse mit einem hoheren, en
hoher Verzzhr von Ballaststotfen dagegen
mit eineim gerngeren Krebsnsike

assozilert ist

Abbildung 3
Probenvorbereitung fir eine Testreihe ither die Verstoffwechselung von Ballaststoffen i Darm.
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Department of Molecuiar Genetics
Hzad Prof Dr Woitnang Meyernof

Vhat acteally happens when something is tastad
s the mouth and on the tangue? How is the bram
informed? How 15 food consumption ¢
appetite reguiated, anc bady weight m
Which extrinsic and intrnsic signals aftect the

orectic network? The Dopariment of Molecular

Gaonatics is [poking for answeers to thase questions

Molecular biclogy of taste

Indeasiey the content of chemoprotectve com
pounds i food of plant ongan 1s @ patent dictary
aption tar the prevention of discascs. Howevar,
consumers reject food nich in these bitter tasting
phylonutrients, therehy promoting thair removal
during tzod processing (Fig.1). Bitter masking
agents couid circumvent this probiem, but require
a tetalled uederstanding of the interaction of bitter
compaunds with their receptors on the human
tongue. To igerify buman bitter waste receptars,
we nserted the cocing sequences of all candidate
TASZR genes into an expression cassette that
cnabled immunacytochemical detoction and
facilitated cel! surface exprassion of the recom-
binant receptors in transfected cells {Fig.2)
The celi hne, which expressed the construct
encoding TASZR16, selectnely responded to bitter
tasting B -alucopyranosides by increass in [Ca™'li
The concentration response relations of TAS2R16
for all of these chemucals closely resembled those
obtamed i human taste studies, suggesting that
TAS2R 16 represents 2 cognate human receptor for
glutopyranosides (Fig 2) The well known
compounds amygdalin, the cyanogenic and bitter
main component of almands, and salicin of wiliow
bark, with a 3500 year cid history of proven
antipyretic and anaiges:c action, belong to this
class of chemicals Adaptation frequently occurs
in sensory systems upon protanged of Tepeated
presemation of a stimulus. Repeated stimulation
of TAS2R16 expressing celis ve.th phanvi g O
qlucopyranoside caused diminished responses to
this compound and to atl othat twested B wranosides
as well. Homologous desensitization of agonist
occupied G protein coupted receptars likely
accounts for this result. We made sinular obser
vations in hitman subjects. Shortly after the test
solutions were taken up m the mouth, the panel
members percewved the various 8-D glucopyrano
sides equally bitter. Duning prolenged exposure to
one TASZR16-agonist the subjects showed adapted
hitter perception not only ta that stimulus, but alse
10 the other B D-glucopyranosides This cross
adaptation occunied amang all tested g-0 gluco
pyranosides, but was nat seen in the case of the
unrelated bitter substance denatonium benzoate.

Figura 1

fn the modernly equipped Olfactory and Gustatory
Laboratory of the DHE, up to ten prabands can
undergo computer-aided examinations
simultaneously

* during part of the reporting period

-en

g Pret O Woltgang Meyerbe®

VWas gesch eht eigentlich beim Schecken
im Mund und aut cer Zungz unc wie
erfahit das Gehin davon?

Wie wire die Nahrungsoutnaghme
kontreiiert, der Appatt requliert,

cas Korpargewicht gehalten?

Weiche extamer und intemen Signale
bezsinflussen das orexische Netzwerk?

Dig Abtailung M ekulare Genetik

suzht Antwerten auf diese Fragen

Maik Behrens, Bernd Bufe i
Stephanie Demgensky®, Ulrike Lerner®,
Elien Scholey-Pohi

Wegen ihres hitteren Geschrracks wird

er: hober Gehalt an nasundheitstordernden
phanclicher Inhaltsstofien in Nahrungsmitteln
vom Verhraucher nicht akzeptiert {Ahb 1),

L. Abbildung 1
Im modem ausgestatteten Geruchs- und Geschmacksiabor des DIfE kbnner bis zu 10 Prokanden gleichzeitig

cemputerunierstotzt untersucht werden

Die Nahrungsmittelindustrie 1st daher bemiiht,
den Gehalt dizser Stoffe in unseren Nahrungs-
mitteln zu verningem. Der Einsatz sogenannter
Bitterhlocker ware ein Ausweg aus diesem
Dilemma, erforderte jedoch die genaue
Kenntnis der Wechselwirkung solcher
Stotfe mit den Geschmacksrezeptoren auf
der menschlichen Zunge Unerlassliche
erste Schritte dafiir waren d:e Isolierung aller
humanen Bitterrezeptoren und der Aufbau
einer Messmethode. um sie funktionell zu

charaktersieren. 3as erste Frob'am haber
wir gelast, indem wir curch Analyse des
humeran Genempre ehtes cie TAS2R-
Gentamitie fur merschiche Bitterrezeptoren
volistandig isolieren konnten Die kedierenden
Abschnutte aller TAS2R-Gene dienten
anschiieBend zur Herstellung von DNA-
Konstrukten, die die Expression der rekombi-
nanten Froteine an cer Zeliobert dche enmaog-
I:zhtzr und thren 2ytochemischan Nachweis
erlaubten {Abb. 2).

Unsare weiteren Arbetan [9sten weitnelend
das zwette Problem, denn sie zeigten, dass
transt zierte Zelien, di2 das humanz TAS2R16-
Ger expnmierten, seiekliv durch bittere
8-Glucopyraneside stimuiierbar waren

unc mit einer Erhthung der intrazeliuléren
Ca'ciumkonzentration reagierten. Diese
Substanzklasse schl:elt Verhindunger wie
Salicin und Amygdalin ein. Beige sind seit
langer Zeit sehr gut bekannt

»eraranee

Salicin wird aus der Rinde von Weiden
extrahiert und findet in der Heilkunde durch
seine schmerziindemde und fiebersenkende
Wirkung Verwendung Aus dem Zyangiftstoft
Amygctalin der Bittermandel wird das in der
Kache gebrauchliche Bittermande!aroma
freigesetzt Alle Daten unserer verschiedenen
in-vitro-Versuche entsprachen genau denen,
die wir an Versuchspersenen erheben konnten
{Abb. 3) Aus dieser Ubereinstimmung geht
hervor, dass der TAS2R16-Rezeptor ein

* zeitweise wahrend des Berichtszeitraums



Tenschiichar 2itterges cksrzzeptar fur
B-Giucopvianeside ist Dnew Schlussielge-

N wiig weiter untarstitt aurch gen Betung.
dass die TAS2R16-mRANA nur in Geschmacks-
kresper au’ der menschhchen Zunge nach-
weishar war {Abb. $)

Lnsere Versuchz erlaubten auch Vorhersegen
daruber, welche strukturel en Eiganschaften
Stefe aufweisen mussen, um TAS?R'G 2u
aktiv.eren und um als bitter wahrgencmmen
v wercan Ureridsslich ist die B-Korfizura-
ten ger ghvkesidischen Bindung und die acua-
tonale Position der Bydioxylgruppe an dem
C4-Atom des Pyranoserings GroBere hydro-
phobe Aglykons ergeben bessere Agonisten-
eigenschaften als Meirere. Das klemste
Aglykon. en Wasserstatfatom. kommt in
der sul schmeskendén Giucase vor. d.e

der kT2R16 fight aktiviert.

Pyranasenrgs o t der Raraptor, e carauthr
die aa sich neschmackinsar Ag'yvhons n die
Bincungstascha sizhan. TAS2R15 koppalt die
Erkernung e ner specifischen chem:schen
Struktur an die bawusste Wahirehmung
bitterer Geschmacks. Cer Rezeptor :stin d21
Lege. e.ne ganze Kasse vor Verbirdungen
e erhennen Wirde dieses Verhalten von
den erceren TAS2R-Razeptorer g2te It, carn
konnten war 1zichter erkizien, wie wii die
zahireichen Brtarstotie mit einer begransten
Satz ven Rezeptorer wahinehmen karnan
Die tunktionelie Expression ver Bittarge-
schmazhsrezeptoran ist eine wichtige
Veraussetzung fur die Issherung cder
Entwickiung von Bitterblockem, die 2ur
besseren Akzeptanz mancher Lebensm tel
und Medhamente fulvan

EXprassion cassette
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Nachweis menschlicher Bitterrezeptoren

Hydrophile Subst:tutionen im Aglykon ver-
schlechtem die Aktivierbarkeit des Rezeptors,
wihrend die Stellung der Hydroxylgruppe an
(2. Substitutionen an CG oder das Ersetzen
des Sauerstoffs der glykosidischen Bindung
durch Schwefel kemen nennenswerten Ein-
fluss aufweisen Unsere Beobachtungen
werden durch em kiinzlich vergeschlagenes
Modell gestiitzt Das erklart die Bitterkent
von B-Glucopytanasiden durch die Wechsel-
wirkung von zwe det Hydroxylgruppen des

foichalarhiciogie des Geruchsin
Dietmar Krautwurst, Kristin Schmiedeberg.
Elena Chirokova, Monika Sitkeit

Oltaktorische Rezeptoren (OR} ermdghchen

es Wirbeitieren, tausende Geruchsstoffe zu
unterschaiden. Wir identifizierten Schliissel-
aromastoffe{SAS}-erkennende OR in funktio-
neflen Expressionsstudien mit emner OR-cDNA-
Bibliothek. exprimiert in HEK293/15-Zellen.
Der SAS 2,3-Diethyl-5-methylpytazin aus

Corsistent vt 1is role as 2 brtar tasie 1eceptor,
cizzted mRNA for TASZR16 m human taste
buds of the vallste papiilag. which arz spociatizad
morphaiag:c structures for taste reception of the
tongue {Fig. 4). Our 3ata alse o:sclosed some
structural recurements of the compounds that
activate TAS2R16. The B configuration of the
yeosidie bond and the equatonial position of
the ydrost group 3t CA ot the pyranose are equaly
crucial for TASZR1S activation in vitro and
human bitter taste. Maroovel, lame hyarapho
bic aglycons mediate beiter sgonist propartics
than the small onzs. The hydrogen atom in this
positian, wiich occurs in the sweot tasting
molccute glucose, prevents agon:st activity at
RTASZR16 Hydrophulic ring substitutions carrelate
mvarsely 1o agonist potency. The glycosidic pavgen
atom gocs not seem 1o ba of particular impartanse
because it can be replaced by suifur The stene
orientatien of the hydroxy! group in C2 1s of Iittie
Importance, since mannasides act as receptor
anomists as well. Substitutions at C6 had only httle
coffest on agonist proparties The moderat> potency
of amyadalin s Tke'ly due to the hydrophilic nriie
qroup of its aglycon and not {0 the a- 1.6 glycos:dic
adaition of anetner glucose molecute. Recent data
on the bitter unit of glucopyranosides support our
conclustons. This work showed that the aglycons
are tasteless and that a hydrogen acceptor and
donar site set up by two of the hydroxvl groups of
the glucose moicty forms the bitter unit. TASZR15
l:nks the recognition of a specific chemucal strurture
to the conscious perception of bitter taste. TAS2R16
1s tuned to numerous P glycopyrarosides. If this
broad tuning is replicated by the other TAS2Rs, it
helps explain how humans endowed with a smalt
number of bitter receptors can pereeive the
multitude of bitter compounds. Functional
expression of TAS2Rs will be of value for the
design and isolation of bitter masking substances
that eoulg block the bittemess of chemoprotective
phytonutrignts or medicine.

Molecular biology of otfaction

Olfactory receptors {OR) enabie vertchrates to
discriminate thousauds of odorants. We identifisd
cognate ligand/OR pairs m functional expression
screenings using a mouse OR cONA tibrary and
selected key tond odorants (KFO) in HEK293/15
cells. The KFQ 2.3 diathyl- 5 methylpyrazine from
raw and hoated food was used to screen 96 mouse
OR chimeras expressed in HEK293/15 cells for
miracellutar L signals, employing a RLIPR system.
By functional and in sifico homology analysis, we
wentified 3 responding mouse and 2 human OR
with different efficacies to induce intraccHular

% Fgwe2

Schamatic representation of the exprassion
cassetta and recombinant receptor
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Ca* nais £pan appucat:on of 2 d fferent y
smelung alky' and met- oxypy azimes.

We emp:oved the KFQ | Jeiirone st and have
izentif:ed 4 cognate i lotronelal/OR parrs by FLPR
screcning of aur 170 mouse CR chimeras
Insilice homaloyy analvs:s revealed anather

10 and 7 homologaus genes 1n mause and human,
respectivaly, that cauld be aliocated ta 3 faminas.
Tese cenes have bear cloned. thair expressian
in situ was contirmes by RNA hybr:dizat on and
RT PCR, and their expresston in human ceil ines
was confirmed by immunocytochemistry.

For 7 ot 14 mouse OR ang 5 0! 7 humar. OR an
aCtivation by { louronetlal couid be confumed, znd
for 2 mouse OR and 3 human OR stablz celi hines
were established. ECyy hased odar profiles and
mutation studies veili clarify structure furction
relations of OR. Since the ma,ority of OR wigrers
odorant induzed Ca® sinals via a CAMP/eyciic
nuc'Tutide gates channe! tCNGE) signalting
pzitway m olfaclory sensory pourons, we
established a huiman Hela ce tine stab'y
expinssing the oltactory TNGAZ cherne.

By conducting Ca®', CNGTAZ seives as & reporter
for a vanety of smuli that increases the
intracellular concentration of cyelic nucleotides,
such as isopraterenal. atnonatnuretic peptide,
ard {-jcitronellal This celf line will facifitate the
tu~ctional identification and characterizatian of
OR. anc thes wilt ncrease an undarstanding of
Gijoiant coding.

Central reguiation of feeding hehavior

Amajot contribution 1o the regulation of feeding
behavior is made by the adipose tissue hormone
leptin that signals to the hypothalamus. In recent
viork we have functionally identified. in the rat
mazel, the hypothalamic neurans that responz to
239 throegh immunchistochemical detection of
.z nusiear ranstocation of the signaling molecule
STAT3. The identified neurons are largety located
in the mediobasa! hypothalamus and form past of
an ofexigenic- anorectic network, In the reporting
neriod we have analyzed the relation of the
leptinoceptive neurons to the somatostatin
signaling system by double labal immunohisto
chiemistry. We observed atmost complate fack of
somatostatin expression in leptin respornsive
hypothalamic neurons, suggesting that, in the rat,
leptin does net directly regulate somatostatinergic
ncurans. However, somatostatin containing fibers
and termini were frequently opposed to STAT3
posttive newrons. in marked contrast, widespread
expression of somatostatin receptor subtypes
occurred in the leptin responsive neurans of various
hypathatamic nuclei. including thase of tha

Figure 3

Dose-response relation of the g -glucopyranasida
helicin and intracsllular calcium concentrations in
TAS2A16 axpressing cetis and the intensity of bitte¢
tasta in test parsons

10 . K d;xrirug part of the repotting period

rcher une erh tzten _shensmutlain worce
aut 3¢ Mcews-93-Civ -arer “ur cas Auttrater
wtraczlu arer Ca- Sarale n FEXZE3: 5.
Zz'fen mt d2~ Flucreszerca- —agmg-Plate-
Reacer (FL P31 getastet. Cuizh funkticns de
una In-sihce-Bame.og-saralyser -dortie
serter wir 3 Maus- wnd 2 menschiickz OR.
Diese incuzierten .o ransiertan Exprase.on;-
studicr rach Gabe ven A by - odar Vetbexy-
prrazmen verschiecaner Geruchsquahtaten
intrazetu are Ca*'-Signa:e =1t Lnturssh o
lchem Workungsgrae Wir berutztan den S&S
i-Citrerela und wantfiz 2rtan 4 tunkticnzl e
-ICinonela /OR-Paaie durch FPR-Szreening
g2g2n 170 Maus-OR-Clumaren Eine In-silico-
Homa'ag 2aralyse ergab wetere iC baw.

7 hama:oge Gerer Waus urd Mersch.
Diese fere wurder me.ekular kor-ert, die
Exprass.on ‘-m Gewehe durch in-situ-Hybndi-
siereng une AT-PCR, unc m menschl.chen
Zeillir-er durch Im~uncytozhem e bestatigt

whische Nubi=otive gasteuerten Kanz |
CNCAZ. exqr migter: Diesar Jient ats Raportzr
tui € ne V.eizak vor Stimul | ¢e diz ntra
zebulare Korzentrat.on zvkdischer Nubi2atids
erhohen, 2. B lsaproterensl, stionatriurs-
tisches Peptid unc i-Citrore: al. Diese Zelt. ni
wird cie funknonzlle 1dent f.zierung von OR
efle:zbterr, und dacurzh das Verstiandn's cer
Geruchssteffkoc.2rung ermogticher,

Poageen il
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Das Adiparvtenbermon Leptir iistet w chtige
dentraga Tur Kontre!le dar Nahnirgsauf-
nahme durch seire Wirkungen av- dep
Hypotha:amus Im Modell Ratte haber wir
var zieger Zeait eire Nachwe smethede fur
die Nervenzellen entwickelt, aie au* Lepun
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Abbildung 3

Korzentrations-Wirkup gsbezienng des B-Glueopytanesits Helin und der ntazellutaren Cakiumbon-
zentiationen i TASZ2R1b-exprimierenden Zelleh bav. Jer Intensitdt des Bitterge schmacks von Testpersone

Fiir 7 von 14 Kaus-0R und 5 ven 7 mensch-
lichen OR wurden {-}C:tronel:aiabhangige
Ca*'-Signale gemessen Fir Z Maus- und 3
menschiiche OR wurden stabile Zelilmen
etabliert EC,-basierende Geruchsstotfprofite
und Mitationsstudien werden zur Aufklanung
ven Struktur-Funktionsberiehungen der OR
fuhten Da OR Ca®’-Signale in olfaktarischen
Nzuranen mehrheithich durch dan cAMP-
Signalweg auslasen, etabliesten wir eine
menschiiche Hela-Zelllinue, die ¢en durch

1eagieren und die daher als Bestandtei
orexigener Netzwerke identifiziert werden
kannten |m Berichtsze:traum haben wir eine
mogliche Beziehung dieser leptinsensitiven
Nervenzelien zu Sormatostatin untersucht
Eine Wechsehwvirkung dieses Neuropeptids
mit Leptin konnte eine wichtige Rolle el den
veranderten Wachstumsharmonspiegeln
spiglen, die 1 Zusammanhang mit Acipesitas
und Kachexie begbachtet werden.

Auf anatormischer Ebene konnten wi keine

" zeitvveise wahrend des Berichiszeiraums



Somatostatinexprassion i den leptin-
sensitiven Neuropen hanbachten
steliten wir fest, cass im medishaszien
Hypothalamus verschiedene Scmatcstatin-
rezeptortypen auf den leptinsensitiven
Zellen [chalisiert sind und dass sie van
somatostatinhaltigen Fasern und Termmi
umgeben sind Das konrte au! einer
modulierenden Einfluss von Somatostatin
auf den anorektischen Etiekt vor Leptin
hindeuten,

Nicole Brune, Ara Kocharyan

Zwar witken Peptidhormone vorwiegend
durch Aktivierung von zelioberflachenstan-
digen Rezepteren, aoch istweitgehend unbe-
kanpt, wie diese im Verlauf der Biosynthese
dorthin gelanger Wit haben festgestellt.

¥2F  Abbildung 4

cass dar Somatostatin-Typ-3-Rezepter isat3)
in transfizienter Zeller varaiegend au’ cer
Pasm whran lokalisiert ist, wolingegen
der Typ-7-Rezeptar {sst1} besonders auf ntra-
zellularen Vembrankempartimentan fu finczsn
:st. Cie Ana'vse entsprechender Rezeptar-
chimarer fuhrte zur [dentifizierung des
amuncterminalen Bereichs des sst3, der

fur d.e Zielsteuerung zur Zelioberfiache
verantwertlich st.

Eine andere Sequens im Aminotarminus
des sst1 bedingt dagegen d.e Zielsteuerung
in dig intrazellularen Kompartimente.

Die Universalitat der Piasmamembranziel-
steverungssequznz des sst3 zeigle sich
dadurch. dass sie auch die v3ilig unver-
wandten Bittergeschmacksrezeptoren an

¢ e Zelioherflache leitet Ohne diese Sequen:
gelangen die Bittergeschmacksrezeptoren
nicht an die Zelicharfiache und entziehen
sich ihrer funktionellen Identifizierung

Nachweis von TASZR16 mRNA in humanen Geschmackspapillen durch In-situ-Hvbridisieruny.
{A) Kontiolle, sense Pioke. (B) antisense Probe. Balken, 50 um

mediohasal hvpathalamus that are known to be
involved i the reguiation of feading b
These anatomical data sugges! somatostatin to
bz a modulator of ieptin s angrect:c action.

Regulation of somatostatia receptors

Aithough peptida harmone receptars commanly
exart their actions at the plasma membrane, the
cellular mecharusms that route the recaptor protains
to the celf surface are not well characterized. In
trarsfected colls, 5513 somatastatin receptars are
present almost exclusively at the celf surtace,
while est1 rocoptors localize lamety atintraceliutar
vesicular comparoments Vanous chimene recoptors
were constructed betwecn rat sst3 and sstl, and
analyzed by immunacytochemical methods
tollowing transfoction i two different cell lines.
The resulis demonstrate that the amiro ternunal
domain of sst3 suffices to guide the chumeric
receptors to the ceif surface Quite in contrast,
chimeras that lack this sequence but contain
instead the amino- terminus of sst1 localize in
intiacellular vesicutar compartments. Based on
thase results we used the sst3 ergeting sequences
to direct humnan bitter taste receptors to the cell
surtace (see above) that othetwise fail to reach
this compartment and evade functional
identification

Figure 4

Detaction of TASZ16 mANA by in situ hybridization
in human tasts bugs. {A} control, sensa cANA
probe: (B} antisanss probe. Scale bar, 50um

t
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Edipcsites tkrankha‘tes Ubergawcht st
ween cer dramatischen Zunahme von

baut ghart und Schweregrad iz wizht gste
errahrungsbed nyte Erkrankurg. Ad pasitas
venursacht cas seg ivietahe ische Syndrom
U kypeitonie, Che estenn-Stefwaclse.-
stotung und insutwresistenz, und kann im
weterer Verla? fu iehansverbuizends~ Top-
2-J.ahates fubien Wirksama tharapautische
Kethader tArreminte’, nicht-rec hamentine
Tharapien) lessar sich leichter entwickeln
wenr molekusare Jrsazhen une Fathophysie-
lce ener Erkrankurg bekannt sma

Die Arheit der Abteilung hat deshally zum Zeel,
die Gepet)., Fathah-ochemie und Pathephysic-
Irq 2 cer Ad'pos tas auzukleren. Wir wellen
nauz Zie systene iProteine, Sicratransduk-
tanswanzi v ihier Behandiung identi cicren
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Mandy Grothe, Annette Schurmann

Eristehung und Verlauf cer Aa pasitas sina
enatwengsbedinet und wercen cucem Jurch
andere Lebensbedingu.ryar (2B de kamer che
ALt witdt heainf usst, basieren aber vor ¢ lem
auf emnar komplexzn genetischen Pradispasi-
tien Dvese Pradispasitior. besteht aus € nes»
Netzwetk varanter Gene ipciygere Erilaan-
kungl, dessen einzeine Keinponenten unhe-
kannt und beim Menschen sehr schwer icent fi-
zedar sind Am DT wird daher ein Mausmo-
cellic.e New-Zealarc obese iNZG: Maus!
Gerutil, cas cas peiygene Metabolische
Syndrom des Menschen sehr gxakt abb. ldet.
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zur Lokalisation von Adipositasgenen. Durch Kreuzung von adipssen NZO-Mausen mit einem
htigen Stamm und anschlizBende Ruckkreuzung det F1-Generation wird eine Population mit

vollstandia gemischien Genomen generiert. Durch Vergleich der Kvpergewichte von Tieren mit verschizdenen
Genotypen (bestimmt mit iber das gesamite Genom venteilten Mikrosatelliten-Markeinj lassen sich
chromosomale Abschnitte identifzieren, die mit Ubergewicht assoziier t sind {sog. Kepplungsunglechjewvicit:

QTL = Quantitative Trait Loci).

Dies soll geschehen durch:

1. ldentifikation von Suszeptibilitdtsgenen
fiir Insulinresistenz und Typ-2-Diabetes

in einem Mausmodell,

2. durch Untersuchung der Rolle
gastrointestinaler Hormane fur dig
Gewichtsregulation sowie

3. durch Aufhldrung dei molekularen
Grundlagen von Nahrstofftranspart

und Insulinwirkung

Lt tas ynd Dbeics
Kiankheitsauslosende Gene lassen sich
lokalisieren, indem man das Genam des
erkrankenden Mausstamms durch Kreuzung
mit dem eines gesunden Stamms mischt,

In der Kreuzungspopulation vergleicht man
die Eigenschaften der Tiere { raits’) mit dem
Genatyp fur sog polymorphe Marker

{s. Abb. 1)

"
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Beczuse af the orarans ing zase i maisanee end
sovdrity, obasy 16 the most impottant rutritor ol
discase. Qbosity s g main cause of the metaliofic
syndrame with hypertansion, hypercholasieraiema,
and insuli resistance, and may leac o fe
shortening type 22 aboles A present the German
pubhic hzalth insurances spenc absut 6 billon euro
{a third of their Eudan? tor oresenpuar drusst 57
the pharmacotheragy of i entre syedrome;
corservalive estnates project a dgoubling of tis
amourt within thz naxt S years  This trend wiil,
if 1t continues, decroase the aversge | fe eapectancy,
ant will cause a sevore finzncial auss of the public
hea'th system.

The development of a navel therapy (drugs or
othars) s iargely taciitaled by knowladze asto
the molecuiar imesharism and the pathophysiotogy
of a disease Theretore, 1t 15 the aim of the
gopariment 1o stusy the genetic basis, the
pathob:cchemstry. and the pathophysolagy of
obesity in ordar to dentify now targats {proteins,
signal wansduction pathways) for its freament.
Specitically, it s nwended o {1 dentify
susceptibility genzs for insulin resistanoe and type
2 digbetes in 3 mouse model, (2] mvestigate the
rale of gasttoutestinal hormones in body-weight
requiation, and {3) study the molecular basis of
nutrient transport and its regulation by insubin.

Insulin resistance and type-2 diabates:
dentification of susceptibility genes in
a moase model

Obesity is dependent on nutritional conditions and
on other Ife styl: parameters, e.g., physical activity.
However, its main basss is the complex, polygen<
predisposition. This prodisposition consists of a
nctwork of vanant genes which are unknown and
very difficult to identsfy in humans. Therefore, a
mouse made! {New Zealand cbese mice. NZO) that
closely resembles the human metabolic syndrome
is used at the DHE.

Idsntification of suscaptibility loci for obesity
and diabetes

Disease genes can be located by crossing the
affected mouse strain with a heaithy stram, thereby
‘mixing’ their ganomes. Subsequently. the
phenotypic characteristics | traits ) of the backcross
population are correlated with the genatype as
determined with pelymomphic markers spread over
the whole genome {Fig. 1). With this procedure,
chromosomal regions are found [QTL, quantitative
vrait tocil, which 2re in ‘linkage disequilibrium’,
meaning that a certain genotype {e.g , homozygosity
for the N2Q allele) 1s significantly associated with

Figwe 1:

Methadology for the localization of obesity genes.
Crossing of obese KZ0 mice with a lean control
strain and the subsequent backz:oss of F1 results
in a population with ‘mixed” genomes. By compar-
ison of body weights of animals with different
genotypes {as determined with microsatellits mar-
kers), chromosomal regions (QTL} are identified
that ave associated with higher body weight (link-
age dissquilibrizmy Q11 = quantitatie trait locus).




@ pnenotypic charactenstic {e g, highar bady
veeight). Recently, we identtied severa: 0
ahesay (o g, Nabt on chromosn
> A tor statstical sipnfcance i the bacxeross
of NZ0 with tha izan Swiss/am Lambent mause
stan{SJL, Fig 1) In aad we sentfied 2 QTL
010s 'Nld /SJL on chromasame 4, LOD

of the insulin pradu
Langerhans (Fig 2}

interaction of obesity and diabetss gengs

Data from the backcross of N20 and SJL conte
buted to our understanding of the interaction of
obesity and diabetes g2nes. In @ dose dependent
manner, the prevalence of dabetes n the backcross
papuiation was dependent op the early obosity of
the animals (Fig. 21 Diabetes genes n the Nida/SJL
ensitized the muce to the etizct of P
gntrol animals {non gene can
= diabetic on'y «f thesr body
as 50 g, whrezs camers of the Nida/SJL
aped hyperglycaemis at lower b
mqnts Witl 5 12 week bady wa:ght excet
559, 90% the Nidd/SIL cariers but only 50
the controls exbibited @ cecompensation of the
hinod giucose requiat:on. Below a threshaid of 40g
{12 weeks hody weight), Nidd/SJL was not
miabetagenic.

The effect of dietary fat on the prevalsnce

of diabetes -

The fat content of the diet markedly aceelerated
the development of diabetes and aggravated the
ettect of Nidd/SJL. Under a high-fat diet, camers
of the diabetogenic allele developed diabetes
earlier than comparable animals ted a standard
diet. This result is paradigmatic for the interaction
of the genetic basis with nutritional parameters.

The aim of the ongoing projectss to identity the
genes responsible tor the effects of the suscep
tbility taci. At present, congenic mouse lings are
generated which harbor portions of the QTLs on 3
ditferent genetic background {transter of Nabl to
NZB, transfer of Nidd/SJL to C57BL) in order to
further narrow down tha chromosomal regions
which tontain the responsible genes Information
a5 to the function of the genes located in the
eritical regions 15 obtained by analysis of their
expression (tissu2 distibution, differences between
NZQ and SJL). In addition, we are trying to identify
variants by sequencing candidate genes located
in the QTL.

Figure 2:
Characterization of the diabetas QTL (Nidd/SJL A)
Effoct of the diabe! allele Nidd/S AL on islet

fogenic
morpholagy in NZ0 X F1{SA x NZO) backeross
animals. The insulin-producing pancream: & calls
{brown staining} of normoglycaemic (Co,
diahetic (Ni L} mics weke visualized rawng
with an antibady against insulin. B) The Nidd/SJL
allela enhances the effect of early obesity on the
prevalc - e of diabstes.

So fasser sich chramosemale Abschritte
mncen(QT.. cuantitatve tran acil, g sich
imi ‘Kopplungsunglaichge
ein besummtar Gepot c Allele
des Absthnitts van NZCJ ist signitkant mit
einem phenctypischer Mearkmal (2 3 halrxcs
Kdrpergaw cht assaziant Au® d 236 Wers
gzlang es. i Krewungsmede! aus dem adi-
pasen NZC- und cem normalgewichtigen
Svass/dim-Lamben-Stamm {SJL) mebrere
CTL fir Ac positas {2.B. Neb* aut Chromasom
5, LCO-Scere - 4 ais Mab fur di2 statst.sche
Stgnifikanzl zu igent fizieren (s Abb.1) Wir
fanden zudem ener QTL fur Diabetes (N:dd/
SJL auf Chramaosarm 4, LOD-Score > 4), der
fur die progrediente Zerstorurg der insulin-
produziererden Zellen in cen Langerhans’
schen Insein verantwartiich 15t {s. Abb 2)

Die Charaktens:erung des Ruckkreuzungs-
mode'ls l:2ferte aufercem enen wichtigen

; iﬁ;’%z:i»&ﬁ«ﬁ

Abbildung 2

Charahterisizrung des diabetogenen QTL (Nidd/SJL. A} Einfiuss des diabetogenen Allels Ni
chkrenzungstizren. Die Insulin-produzierenden B-Zelien
scher (Col und diabetischer {Nidd/SJLMause wanden mit
esen. 8! Interakticn Jes diabetojenen Allets Nidd/SJL

diz Inseimarpliolegie von NZO x F1 {SJL » NZOHR
des Pankreas {braune Farbung) ncrmoghyhami
Hilfz gines Antilbrpess g2aen lasulin nachs

Gentragern von N ¢¢'SJL
nec
Oekampersation :
auttntt Istoas 12
a's 55 ¢, dekermparsien die Buutzucker-
regu/at:an bai €% cer Nidii/SUl-Triger und
rur be: 53%: car Kertrallen. Unterhalt: einer
Schwelie von 43 g iGewizht nach 12 Wachan
wirkte Nidd/SJL nicht diabetagen

bereits mit
n Kerpergew chten emne
1 3wtruekerrequ'ation

Der Fettantei. der Nahrung hatta einen
erheblichen Einfluss auf den Zeitpunkt der
Diabetesentstzhung und verstarkte die
Wirkung von Nidd/SJL Unter einer fettrerchen
Didt entwicke'te sich der Diabetes i Tragem
ves diabetogenen Allels viel fruher und

wai sthwerer als in verglaichbaren Tieren
urter einer Stancarddiat Dieser Befund
zeigt exemplarisch oie Interakt.an cer
genetischen Grundlage mit der Eindtrung
Zie! dz2r gegenwartigen Arbeit st 3, die
fur die Etiekte cer Suszeptibilitatsicei

£ .
R Naasa
2 -
; rs. .
ra L
P
Y
bo
2 . s 850 5088 >85g
Kirpergewicht in Woche 12

mit frdher Adipositas. Ricikieuzungstiere (NZO x F1 (SJL x NZ0)), die des Nidd/SJL-Allel nagen, zeigen
bei einem 12-Wochen Gewicht > 35 g eine honere Diabetespravaten:z aks Nicht-Gentrager.

Beitrag zum Verstandis der interaktion von
Adipositas- und Diahetes-Genen Die Daten
zeigten, dass die Diahetes-Pravalenz der
Ruckkreuzungstiere von der frihen Adipositas
der Tiere abhangiy ist (Abb 2); es besteht
also eine ‘Dosisabhangigkeit’ zwischen
Adipositas und Diabetes-Pravalenz Diese
Ahhang:gkeit wird nun vor den im Locus
Nidd/SJL befindlichen Diabetes-Genen
verandert: Kontrolltiere {nicht-Gentrager)
entwickeln erst ab emnem 12-Wochen-Karper-
gewicht von 50 g einen Typ-2-Diabetes
{Pravalenz ca. 50 %), wahrend ber den

verantworthichen Gene zu identifizieren

Zur Zeit werden hierzu die Leci durch die
Zucht kangener Linien {Ubertragung von
Nob1 auf NZB sowie von Nidd/SJL

auf C57BL} weiter eingegrenzt.
Informationen zur Funktion der vananten
(Gene sollen durch Untersuchung der
Expression {Gewebsverteilung. Unterschiede
2wischen NZO und SJL} der in den kritischen
Regicnen liegenden Gene gewonnen werden.
Zudem versuchen wir. die Vananter durch
Sequenzierung von Kandidatengenen zu
identifizieren.
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Hauptprojektze der Athetsgruppe ist es,
duwick Moditikation der Wirkung bekanntar
{GLP-1, GIE Amyhinhund reuertaeckter Boten-
stofte iGhrehin und PYYiZ-36 neve therapeu-
tische Cptioren zur Sehandiung ver Adipesi-
tas und ihrer Folgeerkrankungen zu erschies-
sen. Zunachst sollen diz Mechenismen der
Nirkung dieser im Magen und/oder Darm
gebideten Botenstofie auf die Enerqiehitanz
am Termadel! autyzkiant werden, bevor ghes
eing Blockierurq ocer Verstarkung dieser
Wirkung die neursendchrine Steuerung von
Appetit, Energieverbrauch und Korperzusam-
mensetzung modifiziert werder kannte,

e,
.

Sestry upat
Taste By

Adipositas PYY(3.35; st ein ehenalls erst
kurzhch entdeckies gastrantestna es
koiman, das uber aine bypothalam sche
Wirkung we Nahrungsautnahme hemmt ung
das Karperfett varringert

Zur Zewt untessucher wir welzhe neurenaler
Natrwerke ver allem i Hypothalames durch
die enwizhnten Hormene moduliert werden
Wir pruten zugem, ob emne Biockace cer
Ghrelimwirkung mttels spezifischer Antikamer
oder Rezepterantagon:sten - ebenso
die Erhchung cer zirhulierender PYYI3-36) -
Spiage! einen etiektven Ansatz fur die
Therap:e der Adipasitas unc somit auch

ein Mitte! zur Pravention ther
Foigeerkrenkungen darstelien hann
Zusdtzlich werd gepreft, ob ene aut
Appetitstmulaton ung Fettauthat nelendz
Therap:e, z B. mit Ghrelin oder PYY-Antage-
msten, fur ce Behaediung von Tumorkachexie
adder Magearsucht eingesetzt werder kann
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The role of gastroiatestinal peptides for the
regalation of the hody weight New targets
for the treatment of the obesity

Tre aim o thes project € 1o moddy the
knawn {GLP 1. GIB amyiini and recontly
ed hormones (ghrzlin, PYY(3 361 n ordar 10 idantty
new: tharapeute options for the uzatment of obasiy
and its co martidity. The etfects of the h
on the enzrgy halance are anaiyzes in anima)
models, ard azonists or antaqorists of thar recep
tors are emplayed in orcer 1o madiby the neurocnco
cnne control of appetite, energy consumptan and
body compasition The recently discovered gastre
intestinal peptide hormone ghrelin is a crusial
requlator of eremgy hormeostasis. Expression and
secretion of ghrelin mirror the energy demand of
the organism  Chranic weatment with ghrelin
increases food intake, decreases fat oxidation and
leads to obesity. PYY(3 36) 1s a second recentiy
giscoverad gastromtestnal hormone which resuces
food intake and body fat mass through hypotha!
amic effects At present, we investigate the
nauronal networks of the hypothalamus that ars
modulatad by the indicated hormones In addition,
we are trang to inhibit the effects of ghraiin with
spectfic antibodics or receptor antagomists  and
also by application of PYY(3-36) - as an option for
tha therapy of obesity. In addition, we wit! test
whether a therapy with ghielin or antagonists of
PYY can stimulate appetito and increase body fat
in patents with tumor cachexia or arorexia nervosa.

Transpaort of autriests: Molecular basis
and hormasal regulation

After absorption, all nutrients have to permeste
several cell membrane barners batween different
compartments within the body i order to be utilized
in target tissyes. This process requires specific
membrane proteins thal cataiyze vectonal transport
of substrates across membyanes

K5 Abbildung 3 i Figure 3

Lﬂ!

Ein besseres Ve:standnis der Sigualwege. die Appetit. Energievertrauch ung -reserven {Korperietimasse)
requlieren, konnte, so hefft man, die Basis fin die Entwicklung never Therapeutika 2.B. gegen Adipositas
und Diebetes Typ 2 sein. Kemgebiete im Hypothalamus uad Hirnstamm erfiaiten aus Ger Periphene Injor-
mationen zur Korperfetunasse, um den Organismus an sich andemde Umweltbedingungen anzupzssen.
Oie Energighomdnstose soll erhalten und letiich auch ein einmal eneichte perfettmassen-’ Stelhvert’
gehaht 1. Dabei scheint im Magen produziertes, im Bluthreisiauf zibulierendzs Ghrelia gemeinsam
mit den Sattigungsfaktoren Peptid YY {FYY} und Leptin dem Gehim mitzuigilen, veann ekute oder chronische
Eneryiereserven notwendig werden oder vertyaucht werden kbnnen. Im Zentralnenvensystem produzisnes
Ghrelin hingegen scheint fir die Feinmpdulation der Wirkung ven Hunger induzierenden Neuropeptiden
twie 2.8, Agouti-Relared Protein {AGRP) ader Neuropeptid Y (NPY ) und satigungsfirderndan Neuropepriden
{wie 2.B. Cncain-Amphetamin regulated Transeript {CART) oder Proopiomelanccertin iPORCH verantwortlich
Zu sein,

Ghigln ist en kirzlich entdecktes gastso- Transport van Rahrstoffen:

intestinales Peptidhormon, das hypathala- tolekulare Grundlngen ued

mische Steuerungssysteme Gber den akuten  hommenste Requiation

Status der Energieaufnahme informiert. Annette Schiirmann, Hadi Al-Hasani,

Die Glwehinexpression und -sekretion werden  Andrea Scheepers, Jrg Mascher
proportional zum Energiebedarf reguliert.

Die chronische exogene Zufuhr von Ghretin Naihrstofte missen nach Aufnahme in den
fuhrt Uber eine erhohte Nahrungsaufnahme  Orgawssmus mehrere jeweils von Zellmem-
und eine verminderte Fettoxidation zur branen abgetrennte Kampartimente durch-

Itis haped that a better understanding of the
signaling networks that regulate appetite, ensrgy
expendsturs, and enargy reservas (body fati could
be the basis for development of new therapeutics
to deal with obesity and type-2 diabetes, for
example. From the perighery, core areas of the
hypothalamus and brain stem receive information
on body fat status, thus anabling the organism to
adapt to changing erviraamental conditions. Energy
homeostasis s}';agwd be maintained and alsg, in
the and. a given body-fat “setting.” once it has
bean reached. Apparently the ghrelin that is secre-
ted gastrically and circulates in the biood-stream,
together with the sa(%m peptide YY (PYY)
and leptin, informs the brain whensver acute or
chronic energy reserves ara irad or can be
used. On the other hand, the ghrelin produced in
the central narvous system apparently is
rasponsible far the fing modulation of hunger-
induping neurapeptidss (e.g. agout-nelated protein,
AGRP, or nauropeptide Y, NPY} and satigty neuro-
peptides (e%, cocam-amphetaming regulated
transcript, [ or pro-apiomalanocortin, POMC).
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supply,
ibll’['\ ulion and meta ‘;ohsn 15 erucial for wehoalo
body energy baiance. Gl
by cleavage of di and polysac
sinall ntestine 1t s subsegquenthy
th2 mucosa ceit by sadium dependent g
tranzpoiters {SGLT)L Exporto 050 Nty the
s2rum and uptake by Iver ang panpheral tssues
arg catalyzed by glucose transportars of the GLUT
family. The uptake of glucose into ad:pose tissue
and muscle +s controlled by insuln
Insulin induces the transiceanan of GLUT4 gluzase
tiansparters from inyace!lular compartmenis to
the plasma membrane, resulting i an increasad
rate of collular glucose upiake Bacause obesity
8350Ciated nsulin resistance impairs the insubin
mediated giucose uplake, the Department of
Prarmacology investgates the protens that ane
e the mechan:sm of GLUTA ranstacat:on.

Eecently, w2 have cloned several novel mambers
ot the LUT fanuly that are currently undes

ition of their specific bialogical funchions.
g attinity glucose transparter ikm -
2 i} is exprossed in spemmatozoa as veell as in
Irsulin-sensitive tissues {differentiation-depengent
in fat celis) The transporter contams an N termnal
di-leucine motsf, which is responsible for retention
of the orotein in an intraceliular compantmzrit,
Kiutaton of tius motdf 0 d alanme of €2 exgrassion
of a dominant nesative dynamin mutant leads to
consniutive expression of GLUTB on the call
surface. However, the physiological stirmulus that
induces tanslocanon of GLUTB is at present
unknown.

GLUT11, a low affinity glucese transporter, is
cxpressed iy heant, skeletal musele, pancreas,
kidnoy, and placanta. Altarnative splicmg of its
gene (SLCZ2A11)generates three isoforms that
differ m their N terminal sequences and may have

ussue specitic functions. Our objective s to study
the role ot GLUTS and GLUT11 i glucose
homeostasss in vivo. Therefore, we will generate
mce with targeted disruption of the genes n fat
and myscle, and will amalyze the phenotype of
these so-called knockout mutants

Figurs &

Mods! of glucose transparter trafficking in hsulin—
sensitive colls. Binding of insulin to its

induces a signaling cascade, which finally eau%
to the transiocation of GLUT4 vasicles o the plasma
mesmbrane. In a dynamin-dependent step, GLUT4
vesicles fuse with the memixane, theraby increa-
sing glucose uptake. The di-lbucine matit in the
N-tarminus of GLUT8 ratains this transporter in
intracellular ts. Mutation of this motif
{(GLUTB-LL/AA), or co-expression of GLUTB with
an inhibitory owatant of dynamin 4A) trans-
locates GLUTE to the plasma ang. The endo-
genaus stimulus which induces Lranslocatm of
GLUT8 is still nat known. (IR = insulin receptor
substrates; Pt 3-Kinase = phospho-inositide 3-
kinase; PDK1 = phaspho-inositide dependent kinase;
PKB/Akt = protein kinase B).

cueren, umon cen verschie dzren Cayweher
enutitwerder zukorren S ercu st e
rzhtetar Transpoit durzh d = Kembranen
erforderl ch ¢arvon spezifischer Mambhran-
pratemen katalvsiert ward, Bin wizhuger
Nehsstef!, desser Zufutr, Yertzilung und
Metabal.smus cie Energieb lanz aes Drganis-
mus maSgebiuch best: L 18t Glucose
Giucose entsteht hauptsazh ich durch Spai-
tung ven Gi- und Polysazekanden im Dunn-
carm, wirg aurch can Natrumabhangigen
Glucesetransparter {SGLT = sodium vependant
glucase transpartar) it e Mukosazelie,
anschhessend durch Mitghieder der GLUT-
Famiiie in das Serum und vom Serum in die
Zeller der verschiedenen Gewebe transpor-
tiert. e Aufnahme von Giucose in Fettge-
wehz und Muskel steht unter der Kontrolle
von Insufin. Insulin bawirkt ene Erhohung
aer Zahl ven Giucosetranspartesn GLUT4

hw!n

Abbildung 4
Liodel!
an den lasulintezeptor induziert eine

Mitgheder car GLUT-Famiie su k
aie genaiz Funkton Glucasstrans
penter wnd zur Zeit weiter auinelant. GLUTS
transpert.ert Glucese mit hoher Atinitat
tkm = 2 mMiund ward in Sparmatozoen,
aber auch in insuirempiing chen Gewebsan
c.trerenrierengsabhingig in Fettralien)

rierep,

I
exprmiert Das Pratein besitet ein Ji-Leucin-
Matr: i N-Terminus, das for eine intrazel-
iulare Retentian des Protzains verantwaerthich
15t Wird cieses Motiv gegen Di-Alanin
ausgatauscht oder GLUTE mit einer deminznt
nagativer Oynamin-Mutante coexprimiert,
lasst sict: GLUTS an der Zelloberflache nach-
weisen Bislang ist allerdings der physiclo-
gisthe Stimulus, der ewe Transiokation von
GLUTS induziert, nicht bekannt GLUT1
bes:t:t nur eine genrge Affmitat zu Glusose
und wird 1m Heizen und Skeiettnuskel
sowie in Pankreas, Niere unc Piazent:

sulin

| der Bewegung von Glucosetranspertern in insulinempfindtichen Zellen. Die Bindung von Insulin
altashade, die schlieBlick v. a. die Translokation vor GLUT4-

Vesikein zur Plasmamembran induzient. In einem Dynamin-abnangigen Schritt verschmelzen die GLUT4-

mit der Membran, so dass die Giucoseaufnahme ansteigt. Das Oi-Leucin-Motiv im N-Terminus

des GLUTS halt diesen Transporter in intrazeliularen Kompar imenten. Wird dieses Moty mutient
(GLUTB-LL/AN), oder GLUTE mit gines inhibitotischen Dynamin-Mutante (Dyn-K44A1 co-exprimiert,

lasst
von GLUTS induzien, ist noch unbekannt. [IRS =

ch GLUTE in der Plasmamembran nachweisen. Der endogene Stimulus, der die Translokation
insulin receptor substrate; PIZ-Kinase = phospho-

inositide-J-kinase; PDK1 = phospho-inositide-dependent kinase; PKB: Akt = protein kinase 81

n der Piasmamembran durch Transiokation
intrazelluldr gespeicherter Transporterpro-
tewne: dadurch steigt die Geschwindigkeit,
mit der Glucose in das Zellinnere transpor-
tiert wird, an. Bei der zusammen mit Adipa-
sitas auftietenden Insuliniesistenz sind diese
Mechanismen gestort. In der Abteilung
Pharmakologie wird deshalb untersucht,
welche Proteine die Translokation des GLUT4
katalysieren, und uber welche Strukturmerk-
male sie den Glucosetransporter erkennen
Kirzlich gelang es uns zudem, mehrere neue

expninuert. Durch alternatives SpleBen des
GLUT11-Gens (SLLCZAT1)entstehen dres
isoformen, die sich nur in threm N-Terminus
unterscheiden und moglicherweise eine
gewebsspezitische Rolle spielen. Ziel
unserer Arbeitsgruppe ist es nun, die Rolle
von GLUT8 und GLUT11 fur die Glucose-
Homaestase in vivo zu untersuchen. Dazu
sollen die Gene der Transporter spezifisch
im Muskel und im Fettgewebe der Maus
ausgeschaltet und der Phanotyp dieser
sog knockout-Mutanten analysiert werden,

Glucose
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Die Abteilung Pharmakologie wurde mit Dienst-
antritt das wissenschaftiichen Direktars im Januar
2002 rundchst als Arbeitsgruppe eingerichtet.
Die hiar targesteliten Forschungsergsbnisse
stammen deshalb 2.T. noch aus der Arbeit der
Gruppe am Institut f0r Pharmakologie und Toxi-
kologie der RWTH Aachen, M. Tschip schloss
sich der Abteilung im Mai 2002 an; die von ihm
beschriebenen Ergebnisse sind deshalb 2.T. am
Forschungsrentrum der Fa. Eli Lilly in Indianapalis,
USA, entstanden.

The Dapartment of Pharmacology wes establishsd
with the inauguration of Prol. Joost as scientific
director in fanuary 2002 Therefors, parts of the
resuits pressnted here wers obtained at the
previous affiliation of the group (institute of
FPharmacology and Toxicotogy, AWTH Aachen).
M. Tschdp joined the department in May 2002 the
results described by him were in part obiained at
tha research cemter of £1i Lifly, indianapolis, USA.
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n the increasing prevaense of obesity n all indus
9l countries interestingly, bath malnutrton of
the mother during the rimester of prognancy
ard increasad nutnont intake of the offspang Junng
nursing can increase the nsk of obesity. There is
evidence that, in particuiar, a large and rapid
mereass i body weight during the early postnatal
periad is a risk tactor for develaping abesity In
order 1o elucidate posstble physialogical mocha
nisms, we siugied the impact of pennztal nuln ian
on developmant of energy metabolism and body
compasiion m two diffsrent et rogels. As outiingd
Liedow, our data provide evidence that the matemal
dict m the prenatal perad. specifically a tigh
protein diet dur estation, rather than the
pastiatal gigt of thi: off spring while being nursed,
|eads to development of obesity in later life

i the rat madel, i has been shown that nutritiona!
programanng by low matomai proten intake dunng
gastation results i wira wtering growth restriction
fotiowed by motabolic diaturbances, which i wrn
can load 1o hypertension and insulin resislance.
Although thete 1s some epidemiaicgical evidence
that high protein intake durng carty devciopment
might also infiuence the later development of
adxpumw. cuect experimental evidence i3 still
facking. Therefore, we examinad whethar high
dictary- protewn eapasure in utero and/or during
postnatal Life affects adiposity {(Rg.1)

EX Figue 1;

Measurment of energy expenditure in mice using
indusct calorimelry

7 Abbildung 1

bAessun) das Enar

Einfluss perinataier Erndhrung aof
Adipositas und Encigiestaffwechsel
Maren Daenzer, Comelia C Metges, Sylvia
Ortmann Klaus-Airgen Petzke. Petra Wiedmer

Cie Ernahrung wahrend kritischer Entwick-

lungsphaserz B der Fotalentwicklung ader
auch der fruken postnatalen Entwicklung hat
einen Binfluss auf die Entwicklung verschie-
darer Grgansysteme und hann so dauerhaft
den Stoffwechsel im spateren Leben

asatzes von Mausen it vive dureh indirehta Kaiciimenie,

Ein etabliertes Tiermodel] des *Nutritional
Programming” ist e:ne maternale Protein-
testrktion wahrend der Gestation, die i emner
intrauterinen Wachstumsretardierung resul
tert Nachfo!gend entwickeln sich im enwach-
senen Tier metabalische Storungen wie Blut-
hochdruck und Insulinresistenz Chwohl s
ep damiciogische Hinweise daruf gibt, dass
auch die echohte Zufuhr von Proteirs im frdhen
Leban spitere Auswirkung auf 2 B Fettakku-
muiation hat, gibt es kaum expenmentelle



I%Y;

Sefunds dazu. Wir haber caher 2w Ratten-
medell untersucht, welche metabaischen
Auswirkunger emne erhchte Proteinzuubr
pra- und-oder postnetal hat {Abl. 1}
Weibliche Ratten wurden verpaart und
entweaer mit Hochpreten-Diat {HP = 4C %5
Protainy ogar Normalproten (AP = 20 %
Protein) gefuttert Die méinniichen Nachkom-
mep wurden nach der Geburt ven Muttern
gesaunt, die entweaer HP- oder AP-Diat
erhielten Daraus resultierten 4 Gruppen mit
unterschiediicher Didit pri- und postnatal {AP-
AP, AP-HF HP-AP HP-HP). Die postnatelen
Didten wurden b's zur 3§ Woche beibehalten.
Ubersaschendenveise hatten die Junger von
HP-Mutterr ein reduziertes Geburtsgewscht
HP-AP-Pztten zeigten von der 3 his 6 Wozhs
e arhohtes Kerpergesvicht, im Cegensatz
7 HP-HP-Tieren Die pranatate HF-Exposition
resultierte udem in einern erhahten Kérper-
{atigehalt und erniedrigtem Energieumsatz
[AbL 2.

Ktrperfertoehalt / body tat

body fat %

AP AP HP HP
AP HpP AP HP

ER Abbildung 2

sair hernte NMann'iche neugsberene Rattan
wurder cazein Wor's z

nvor 2{SLiodar 12
INLi Teeren augezoger. Nach derr Ahsetzzn
wurde im Alter ven 5, 8 unc 12 Wecher die
Korperzesammensetzung und der Energ sum-
satz (TEE) gemessen. SU-Ratten hatter ein
erhohtes Gewicht von Woche 2-5 unc wiecer-
um von Wacha 10-12 Fettireie Kerpermasse
und Karperfett, sowie TEE waren hsher be
den SL-T:eren im Alter von 5 Wachen TEE
wurde i alier Altersgruppar he: SLurg No
durch ciesz!be lineare Korrelation beschrie-
ben. Im Alter von 12 Wochen waren bis auf
emzn le:cht erhahten Fettgehalt bei SL ke:ne
Unterschiedz zwischen SL- und NL-Tieren
mehr zu finden Daraus schliefen wu, dass
d.e pestratale Uberernahrung heinen
jangiristger Snfluss auf den Energiestefi-
wechsel im spateren Leben hat, wahrend
pranatale Emahrungsentiisse oftens.chtiich
largerfristige Auswirkungen hiahen kanren.

Energizumsar / Energy Expenditie

TOTAL
Pl
| { )
104 B
H
H
5 4
3 £
I
w0y
i
i
130 % -
150
pranatal AP AP HP HF
postnatal AP HP AP HP

Ksiperfettgehalt und Energicumsaiz von 8 Wochen alten Ratten, die pré- und postnatal Hochprotein tHP)
oder Normalprotein (AP} erhielten. Eine pranatale Hochproteinzufutr fihut zu einem eddhten Kirperfattanteil
und erniedrigtem Energieverbrauch im Alter von 8 Wochen.

Diese Ergebnisse deuten darauf hin, dass
eine pranatale Hochpratein-Zutubr lang
andauernde Auswirkungen auf das Korper-
gewicht und die Energiehomdostase hat.
Pastnatate Uberemahrung (PNO), verursacht
durch Reduktion der WurfgraRe wahrend der
Laktation, fiihrt zu erhghtem Gewicht und
Korperfett PNO-Ratten dienen als Modell
tiir moderates Ubergewicht und Hypennsulin-
amia Wir untersuchten, ob ein verringerter
Energieumsatz Ursache des Ubergewichts

Fettgewebe als thermogenes und
endakrines Organ: Analyse van
Genexpression und Fettyewebe-
Stoftwechsel in vive

Frauke Adams, Stéphane Boeuf,
Michael Boschmann

In den letzten Jahren hat sich herausgestelit,
dass Fetigewebe nicht nur ein passtver Ener-
giespeicher ist, sondern ein Organ, das e:ne
aktive Ralle im Energiestotfwechse! spieit,

Two groups of femzle rats were mated and pau
fes iscca ovic hegh protein (43%: protem, F2}or
adequate prote o AP} diots
throughout pregrancy The maie offspring were
suckled by fastar mothers pair fed HF or AF diats,
resulung in {our prenatal/ pastnatal groups (AP
AF AF HP HP AP HF HF) Subscquently, they were
pair fed the same diets thair nurses had received
during lastatian, untit @ weeks of age. Surprising'y.
HP offspring had & resuted birth weight =P AP
rals had 2 lugher bady weight than AP AP controls
n weeks 3 ta 6, in contrasi to HP HP Prenatal HP
exposure resuited in an increzsed total and relative
fat mass and Gecreased energy expenditure in
woek 9(Fig.2). Postnatal HP alone had na significant
ettect or body composition or metabolic rate.
Theretore, prenatal exposure 1o a high protein fevel
seems to reprogram body waight and eneroy
homeostas:s

Early postmatal gver nutrition (PNO) induced by
restricting lirtee s1ze i rots leads to ncreased body
waight and bady fat in later life FNO rats are used
as an animal moded of moderate obesity and early
hyperinsubincmia. We investigated if the increased
adiposity could be due to 2ecreased energy
expenditure. Male new born rats werc raised i
Iitters of two {SL} or twelve pups (NL), weangd at
4 weeks of age and subsequently fed ad fibitum.
Body weight {BW) was recorded continuously until
12 weaks of age. Daily energy intake, total daily
erergy expenditure ITEE), and body composition
were measured at 5, 8, and 12 weeks of age. SL
rats displayed increased BW compared 1o NL rats
from week 2 te 5 and again from week 1010 12
Lean body mass, body fat and protein content, and
TEE were mcreased i Strats at week 5. The same
linear correlation described the refationship
between BW and TEE in NL and SL rats. At week
8 and 12 no differonces in cnergy metabolism
could be found, but total fat content was higher
in St rats at week 12. Energy balance, 1. e,
assimiigted energy minus encagy expandiure, dd
not differ in SL and NL at any time measured. We
conctude that although PNG rats display increased
adwposity in carly hfe, energy metabolism in later
Ife docs not seem to be affected significantly.

Adipose tissze as thermogenic and endocrine
orgas: analyse of gene exprassioa and
adipose tissus metabolism in vivo

White adipose tissue {WAT}is not only a passive
energy-storing organ, but it contributes actively
to regulation of energy metabolism by secreting
numerous hormanes and signal molecutes. In
addition to the well-known WAT, there is a second

Figura 2

Body fat and anergy expenditire in 8-week-old
rats exposad to different levels of digtary protsin
pranatally or postnatally. Data are means { SEM)
Pranatal high-protein {HF} exposura resulted in
increased proportion of body fal and decreased
energy expanditure at 8 weeks of aga. AR normal
protein level
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f atipose tissug, e, biown ad
1. which is tho spurce of thamag

T 16, onergy expen
storeqe. Using different
the
act of age on gane exprassion anc tned Lo
identify nenes od in tha ditterentiannn of
brown preatipneyvias.

The adipose tissue remn angintens:n system has
bezr implicated in the requiation of adipocyte
qiowth and gifferentiation We studied the infiy
ence of ane, body weight, boay fat ang its anat
amical localization, and diet on the expression of
angiotensinogen (AGT) and angiotensin i type 1
1AT1] receptor gones o epididymal WAT and liver
rof and PMU rats (see aboval. Gene expras
was measued at the aqe of 4, 8, and 12
ks by real ime RT PCR. At the age ot 12 waeks,
V3T exprossion was significaniby decreased
both 1 Furtlennots, expression of the AT1
eeept: wficantiy decreasad m lwver
but nat in WAT at 12 weeks of age. Posmatal
ovarfeoding nad no effect. At the age of 24 weeks,
AGT expression was significantly greater in
epidicymal than in subcutansous adipase tissue,
whereas no site specific differences could be found
for the AT1 receptor. We conclude that age and
depot-specific mechanisms are of mare wmportance
for the expression of AGT and AT 1-receptor genes
during the first 12 weeks of age than a short period
of overfeeding.
BAT thermogenes:s can prevent the geveiopmant
of ohesity in certain rodent models: however, the
adult human has only very iittle BAT. The recruit
ment of BAT precursor cells could therefore be
envisagzd as @ means of fighting human sbesity.
3a far, not much 1s known about the ganetic control
of tnc differentiation and determinatian of brown
preadipacytes (pAds) We therefore mied o dentify
diffesentially expressed genes wivolved in brown
and wh:te pAd developnont. This study was por
formed i collaboration with the groups of Dr.
Martin Klingenspor (Marburgi and Dr. Jaap Keijer
(Wageningen, Holland}. Using representatienal
difference analysis and cONA microarray screening,
we identified a total of tweive genes showing
differential expression in white and brown pAds
{Tabte 1}. The express:on profile of these geres
was analyzed during preadipocyte differentiation,
and in vivo in comparison to references genes. The
expression pattem in vivo proved somewhat
different trom the expression pattern dunng cefl
culture. We conclude that brown and white pAds
can ba distinguished by exprossion levels of several
genes, confirming their differential determination
A possibie role of these genes i functisnal
differentiation of brown and whiz adipocytas
needs to be established (Tab.1)

Jable 1:

Diffarently exprasssd genes in whits and brown
prasadipocytes. The differences are only in the
expression of a few genes with structural,
metabolic, or unkmown hmetions
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2 B. durch ¢ie Bildung ven eirer Re be van
Farmanen und Sigraistafen, Zudzn existiert
2n da2m hekanntan Sen Fettgewshe
AT) auch cas biaure Fettgeweba {2AT).
das be: Kieivsdugern und Nevashorenen On
der Warmehi dunaost, o hoin Gegensatz zum
WWAT nicht Enargie spaichert, so Eperqie
varbroucht Mt verschiadaner methadischen
Ansatzzn untersuchten wor dig attersabhan-
gine Genzxpression im WAT und versuchten
Cere zu wentifiziersr, die bai ver Citieren-
7 2rung von bracnen Acipocytan 2ine Ralle
spe'en [as Renin-Angictensin-Svstem im
WAT istinvelviert in Adipacvten-Wachstum
unc Ditterenzierung Wir haben der Einfluss
vor Alter, Geweht, Karparfatt, und Biat auf
die Genexpress:on vor Angiotensinogan{AGT)
und Argiotensin-l-type-1-Razeptor {AT1.Rj
im epididymalen WAT und der Leber von nor-
maler und PNO-Rattar {s 0 1im Aiter von 4,
B und 12 Wachen unteraucht,

Thermagenese 1 braunarn fentgewebs
kenn die Entwickiung von Ubergew:cht be
verschiedener Tiermegallen verhingaim

Der ervvachsene Menszh hat nur wen:g 3AT
ubrig, eine magiiche Neurekrutierung kannte
jedack ein Weg sain, um Ubergew cht 2u
bekampien. 2:sher ist war ¢ hekannt uber
die genzt:sche Kentrolie der Oitferenzierung
unc Determin2rung von braunar “ettelisn
Wir hatten deher z2um Zie!, Gene tu
icentifizieren, d.e datel relevant sind.
Dieses Prosekt wurde n Zusamimenarbe.t
mit Dr Nartin Klingenspor {(Marburg) und
Or Jaap Kener (Wagenmingen. Holland)
durchgefiihrt. Durch cie Anwendung der
Methode der ‘representational d ference
analysis” kombmiert imit eingm Screening
aut cDNA-Microzrrays konnten wir insgasa—d
12 Gene identif.zieran, die unterschiediich
ir weken urd braunen Praadipazytan
exprimiert werden (Tab 1)

complement 83 smglement factor B
35 corapleraent component C3
38 complement component £2
metabolism 38 dzlta-B-fatty-acid desaturase {FADSDE}
[,
structure 258 ribronectin
723 alpha actinin 4 {Actnd}
21 metagridin (MDC 1S gezig)
vanseription 24 Necdin
22 Vigilin
2.1 small nuclear ribonucieopratein polypeptide A {Sn:pal,
unknown 22 hepatocellular carcinoma associated protein (HCAF)
2.0 new (B26}
Genes with a higher expression in white lexpression W/Bj and brown preadipocytes
{expression BAW), respectively,
Tabelle 1

Urterschiedliche Genexpression in weissen und braunen Praadipozyten: Sie unterscheiden sich nur in
der Expression von wenigen Genen, die stiukturelie, metabolische cder noch weitgehend unbekannts

Funition haben.

Mit 12 Wachen war die AGT-Expression

in beiden Geweben verringert. Die AT1-R-
Expression mit 12 Wochen war nur in der
Leber vermingert Postnatale Uheremmahrung
hatte keinerlei Einfluss. Im Alter von 24
Wochen war die AGT-Expression groBer im
ep:didymalen als im subkutanen WAT Wir
schiieRen deraus, dass Alter und Lokalisation
des Fettgewebes eme groere Roile fur die
Genexpression von AGT und AT1-R spielen
als eine kurze Periode der Uberemahrung

Zusatzlich analysierten wir die Expressions-
Profile dieser Gene walwend der Adipccyten-
Differenzierung im Vergleich zur Expression
im weiBen und braunen Fettgewebe In vivo.
Die Expressionsmuster in Zellkulturen waren
lewcht verschieden ven denen in vivo, Es zeigle
sich, dass weile und braune Pread:pccyten
durch die Expression bestimmter Gene unter-
schieden werden kannen, wobe! die exakte
Rolle dieser Gene im Fettgewebe noch
etabliert werden muss {Tab.1)



Norepinephrin-Transporter-Funktion
und autenome Stoffwechselkontroile

Genetische Varab itat und zahirsiche
Nedhamerte beeintlussen aie Funkton czs
Neragreratin-Transperters (NZTH wehei ce
{enseguenzan siner NET-Inhiberung far dan
Katahelismus noch weitgehang unverstan
cen sind Wir haben einen Versuch an 19
Gesunaen durchgefhrt, die entweder 8 mg
des seigktiver NET-Inhibitors Reboxetin cder
P.acehc erlnelten. Energieumsatz (€} und
Substiatoxidation (SO} wurden vor und
wahrend intravengser |soproterenol(lsal-
Infusion mittels ndirekter Kelorimetrie
hestimnit. Der WAT-Metabalismus wurde
durch eine Yiiorodialyse vor une wahrend
iohaler 153 pmt» rend-Perfusion untersuzht
Basater £E und SO unter Reboxetin und
Placehe unterschieden s:ch nicht

EE Abbildung 3
Erergieumsatzmessung am Menschen

221l ugtinm sowar Jer Do Nanrerr unc
Sraven sowab unter Beheast e as aus T mit
P acahe erhiht 3 & Keberhyarat: ’
war untar Rebaxetin erbelt Baszler unc
so-stimulierter 2wtfluss im Fettg
unter Reboxetir etwa 2%
war der ise-stmuliertz Ciucesestohvechse
urd die Lipiamchilisaticn unter Reberetin
kons:stert ethidht.

Wir schli2er caraus. ¢ass ene akute
NET-inhthizreng diz Glucoseautnabme

urd -oxidation i Fettgeweba erhabt
Wahrenc mie Fetncbil.sation erhoht wire,
15t die R-adreners stimulierte Lipid-
ocxidaton eincedrigt Dieser Effekt kann
ncht durch erhehte svstemische cgar
lohzale “J”lauc-raé ni- Mr entra noner

durch eing S“ns tmexum“‘ des Fcng
aegenuhet B-acrenercer Stmuiation

Norepinephrine tramnsporter function
and aytonomic control of metabolism

s medications,
e r,ﬂq--pprry,hw

tanspas wvey, the metakslic
consequances of NET inhib:tion are poorly
ut de«h)a‘ We pufonmda fund"mlli‘d d

&

8mg 3! ‘we let ve N"'r |"h bx ofr

cung or placebo (Fig 3} Enargy expenditura
EE} end substratz oxdatian rates {SO) were
determined by indirect calonmetry 2 and
curing intravengus infusion at isoproterencl {isol
Ad:pase tissue metabalism was studied by
microdialysis betore and during local isopertusion,
At rost, EE and SO didd not ditfer betveeern reboxeting
and placebo treatment. At 1 un/min 1so, EE was
sipnficantly increased in men [+15%) and women
{+20%] warth bath reboxeting and placebs treatment.
However, carbohydrate oxidatien rate was
significantly hgher with reboxetine only Baseline
and iso stimulated adipose tissue bioad fiow was
intreased approximately 2-folg with reboxet:re
Furthermore, glucose supply and metabslism as
wel! as hpd mobilization were consistently
stimulated in adipose tissue under rehoxeting
compared 10 placebd. We conclude that acute NET
inhibition increases glicose uptake and metabolism
in adipose tssue. While fipd mobslization is
increased. overall lipid oxidatuion is decreased
during beta adrenaergic stimutaton. This effect
cannot be explained by increased systamic or
adipose tissue norepnephrng concentrations.
Instead, NET inhibition may sensitize adipase tssue
1o bela-adrenergic stinuiation

A Ffigure 3

Measursment of enérgy expenditure in humans.
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Abteilung K

Cie Abte fung Kinische Zmabrung (KL}
hefasst sich mit der Rolle nahrungsabhang -
ger Kompanenten in der Fathogensse car

en Zwilisationskrankhziten G
pragiommient schent 2.8 Ubergew cht 4i
Konsteliation ces Metabol:schen Syndrams
INESY) ru erzeuner. Dessen Kamponanten
beschrziban einen hauigen Ciuster van
Risiko ten, die die Grundlage fir
Atharasklerse, Tep-2-Diabetes und 2um ngest
einige Krehsformen bilden. Nach der WHQ-
Definition zahler dazu: gesterter Zuckerstefi-
wechsel, zentrale Adipasitas, Dyshipicamie
mit niedrigem HOL-Cholestern und eihohten
Tnglycenden, Hypertonie, Mikioalbuminurie
und Fibrinolysestorung. Die Aufklzrung der
Mechanismen des Metaholischen Syndioms
bigtet cen Schivsse! fur gezielte Praventions-
strategren und steht deshatt im Fekus unsarer
Studien

oS
—

auch ent atheragens Eigenschaften zu be-
sitzan 1 Keoeparator mit der Abteilung
Epdenioing e wurca die Bedautung ces
Adiporecting prespabty ir ger EPIC-St
als Varhersa

eparameter fir das Nauau?-
Diabetes me'litus untarsucht

x. dass Adiponectin ain starker
Szhutr i 1 dan Typ-2-0 abetes st
Wir sug ach Strategien. Adporectin
2. erhihen und venwenden es als Bomaiker
Tatsachiich zeigt sich. cass Ad:parectin: curch
Irsuiir: g2senkt wird
Dies kannten wir durch Insulininfusianen
hat honstartern Biutzucker ekt nachwaisen
Dagegen hatten Fettinfusionen, die emnen
statken Anstieg fre2r Fettsauren bedingen.,
kenen Einfluss Be: Menszhen mit hehan
Insul nspiegein intolge einer lnsul nresistenz
sinkzn die Adiporectinspiegel, wie dies auch
be: Typ-2-Diabates hacbachtet wird.

12 19
Spranger et al., Lancet 2003
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E Abbildung 1 )
Adiponectin schinztvar Typ-2-Diabetes: je hiher die Adiponactinspiegel sind, 3

¢ Jeringer ist das Risixe

fir die Entwicklung gines Typ-2-Diabetes - Daten aus der prospektiven EPIC-Potsdam-Swdie

Bio- und Genmarker fur das
Metabgolische Syndrom

Matthias Mdhlig. Joachim Spranger,
Martin Osterhoff

Fettgewehe reguliert iiher Produkte wie freie
Fettsauren und Botenstotfe den Stoffwechsel
Ein neu beschriehener Botenstatf, der aus-
schlieBlich aus weiBem Fett stammt, ist das
Adiponectin Es scheint die Insulinwirkung
in der Leber und im Muske! zu regulieren und

Eine Gewichtsabnahme fuhrt dagegen zu
einem Anstieg des Adiponectins, was wir
auch bei massiv Gbergewichtigen Patienten,
die durch Einsatz eines Magenbandes erheb-
lich an Gew:cht abnahmen, sehen korrten
{in Kooperation mit Prof. Schernthaner, Wien).
Gegemvartig untersuchen wir die genauere
Wirkung von nahrungsinduziertem Insulin-
anstieg auf die Adiponectinspiegel ber

30 Patienten mit frihem Typ-2-Diabetes
Nahrung, die einen geringeren Insulinanstieg

Department of Clinica! Nutrition
Head: Prof Dr AndroasF 1 Piniféer

The Department of Clinical Nutnton investigates
the tolz of nutrignt depencent faztors in the
pathogen:sis of major diseases of ndustnalizzd
countnes. Gbesity apoears to be 5 contral
canstellatan induting the componenis of e
matasole syndrama, which imcludos important
genctic effects. The metabalic syndromz descries
the frequent clustening of the risk companents
which provice the common soi for atherasciersis,
Ve 28 es and at 'east several types of cancer
The matabohc sysgrome, as definea by the WHQ
{Zmmet & Alberti, 1998, includes the following
components: disturbed glucose meataboiism, central
obesity, dyslipidemia with low HOL cholestero!
and ratsed tnglycendss. hypenension,
microalhuminunia, and disturbed fibrinolysis. A
batter understanding of the mechanisms olicing
the metabolic syndrome wil! offer a kay for targetad
sttategies of prevention. The focus of our studies
is therefore an unaerstanding of these mechanisms,

Genatic and hiolegical markers of the
metabolic syadrome

Adipose tissue appears 1o requiate metaboiism
by releasing free fatty acids and certain signaling
molecules. Adipanectin represents such a signal,
which is exclusively produced by white fat.

It appears to reguiate insulic: action in liver and
muscle and. additionally, it has antiatherogenic
properties In cooperation with the Deparntment of
Ep demiology, we performad a praspective nested
case-control study within the EPIC Stuoy
invostigating the predictive value of adiponectin
for the risk of type 2 diabetes. indeed, adiponectin
tumed owt to be a strong protective factor against
type-Z diabetes. We are currently searching tor
strateqics to increase adiponectin, which 1s used
2s 3 biomarker. These investinations showed that
adiponectin 13 lowered by insuhn but not by fatty
acds. This was demonstrated by hyperinsutinaemic
euglycemic ciamps in the presenee or absence of
additional infusion of fat. This implies that elevated
tevels of insulin as observed in the mataholic
syndrame vell lower the levels of adipanectin,
which 1s indeed observed in type 2 diabetes. Loss
of weight [ed to a marked increase m adiponectn
in morbidly obese patients that were treated by
gastric kanding to lower their body mass index by
approximately 15 ponts starting with a BM! of 58
{a study in cooperation with Prof. Schernthaner,
Vienna). Currently we ar investigating the effects
of postprandial rises in insulin on adiponectin in
patients with early type-2 diabetes. Foods with a
lower giycemic index might be favorable by avoiding
extensive suppression of adiponectin due to a
reduced release of insufin.

B2 Foue 1

Adiponectin protacts from type-2 disbates: the
higher the lavel of adipanactin, the lowsr tha risk
of developil 2 diabetes -- Data from the
prospective -Potsdam Study
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te role of ganetic varar !
single nucleot:de polymorph s"rs(S WPslin

pradiciing the sk of ohasity, type 2 diab E
ov‘.ﬂ.r discases represents another focus of aur
interests. Prelminary results shaw that a spexific
haplotync wathin the adipoiecun promoter affects
crcy'aung tovels of ad:ponectn and may thereby
have 3 strong citect on the osk of diabetes 23
moditfizd by obesity.

Fat cells aiso searete substances whish increase
the risk of type 2 diabetes A hypothesis arousing
nlensiee interest s that a sebcimcal mflammation
ncreases the nsk of type 7 diahates. Markers ot
inflammation such as C-reactve protem (CRP) are
known to be elevatod prior ta cevelopment of type
2 diabetes. This may be taggered by an increased
expiessian of pro inbammatory cytokines and by
retuced expression of ant infiaminatory cytokines.
In ihe EPIC study, we ohserved that the combmed
ievation of interioukins IL-1 B and IL-6 were most
atid in predicting the nsk of type 2 diabetes. Thig
ik 15 also linked to genetic variants, which we
2 curently investigating iF:q. 1). As destiibed by
others, we also observed that TNF « ftumor-
rizcrosis tactor a) 1s clevated in obese subjocts
and may provide a hnk between obesity and insuhin
resistance. However, in contrast to IL-1-8 ard
1L 6, TNF-or did not exert an indepcndent effact on
the nisk of type 2 dwabetes

e

Ghrelin is a novel neuroendocring appetite
requlating factor that is primanly secreted by
gastric cells. Together wath M. Tschdp, Beparmient
of Pharmacology, we invest:gated the role of
macronutrients in modulating ghrelin tevels. In our
first investigations, the postprandial decresse in
ghielin was primaruy influenced by the increase
in insulin r2ther than by free fatty acids. The
connection between glucose absurption and insulin
ingrease (s the subject aof curient investigations.

Molecules within the vascutar wall that are
regulated by nutrients appear to reprosemt 3 link
between nutrition and atherosclerosis. It is knovan
that proteolytic systems {plasminogen activator
system) and aghesion molecules play a role in this
regard. The interaction of urokinase and vitroncctin
with the classical glycolpid-anchored receptor of
urpkinase {uPAR) requlates nugration of vascular
smanth muscle cells and probably influences the
development of atheresclerasis. The team headed
by J. Spranger observed that uPAR 1s difterentially
requlated by insulin, glucose, and various free fatty
acids. Further details of its metabolic regulation
are currently being investigated i vivo in humans.
_Glucose toxicity refers to the p.-omenon that

Figure 2

ln the EPIC cohort exarnmed a rise in intarleukin-
6 is associated with & - Jher risk of disbetes. The
intertaukin-6 promoter polymorphism shown and
its passible effects on the risk of diabetes are
under Study.
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sen Werterhun wird vor der Arbeitsgruppe
der Zusammenhang awischer Adipositas,
Typ-Z-Cizbates und genstiszher Ver:
runger urtersucht. So zeicen vorlad?
Ergzbn sse dai Proehtaruppe, ca
bastmmiter Haplotyp vor Az pones
motor-SNPs aie zirkuiierenden Aciponzctin-
Spege! bee nflusst und dadurch e ren
ssiven Ew uss auf das BtA -abhangige
ahat.
°t»e sezemert auch Substanzen,
dizn erhdhter Korzentrat enan vermutiich
2 einem erhohten Diabetesnisike fuhren
Cerzeit besancers intensiv ¢ skut-ert wird
die Thectie, cass eine chron.scha
Entzindungsreaktion an dar Entstehung
des Typ-Z-Diabetes bateinint ist
Entziindungsmarker wie 2 B. CAP sind auch
vor Aufteeter eires Tyvp-2-Ciabetes erhahbt,

erhohtar Dabetesrisika assozuert Digs wire
auch gurch indivizualle Gervariznten modi-
fipert, die wi aktue! untersuchen (Abb 21
Weitarhin konrite ver uns gezeigt werdan,
dass TNF-alphia insbesondaie bei aq pesen
Fatenten erhcht ist unc so eine verbirdurg
ovaischen Adipositas ung insuhnresistan:
L-78und
et sich allerdings in unsaren Unter-
suchunger kein unabhanginer Etelt aut cas
Diebetesnsiko. Chialin ist ein nau enteeckiar
appetitiaguhierencer neutoendckinei Faktor,
dar vorvegend im Mager gebilaet wird
In. Zusarnmenarhzit nut ger Abte lung Pharma-
kologie (M. Tschapi untersuchten wir Makro-
nihrstaife auf moghche Eftekte auf Ghreln,
Cer Abfall von Ghrebn nach der Nahrungs-
aufnahme erschent waniger durch Anderung
dar freen Fettsduren beeinflusst als viaimehr
durch den Insulinanstieg als Folge der
Glucesaresoiption.
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Ein Erhdhung von Interleukia & ist in de: untersuchien EPIC-Kohorte mit einem erhbhten Diabatesrisiko

den Jdeizeit untersucht.

vig

Diskutiert werden die gesteigene Expression
van pro-inflammatonschen Zytokinen und
eine verminderte Freisetzung antinflam-
materischer Zytokine wie Interleukin-€ {IL-6},
Turnor-Nekrose-Faktor{TNF}-alpha und IL-18
In einer Zusammenarbeit mit dar Abteilung
Epidemiologie untersuchter wir Laborpara-
meter des von dieser Ahteilung gesammelten
und charaktenisierten EPIC-Xoliektivs und
fander :nsbesondere eine kombinierte
Steigerung von IL-1B und IL-6 mit einem

ziiert. Mogliche Ettente des cargesteiiten Inte: leukin-6-Promator Polymorphismus auf das Diabetesisiko

Bestimmite Molekiile in der GefaRwand stel-
len Bindeglieder zwischen Ernzhrung und
Atheroskleroseentstehung dar, sie werden
durch Nahrungskomponenten requliert
Proteclytische Systeme {Plasminogen-Aktivie-
rungssystem) und bestimmte Adhasionspro-
teine sind hierher beteibgt. Die Interaktion
von Urckinase und Vitronectin mit dem klas-
sischen Glykolipid-verankerten Urakinase-
Rezeptor {uPAR] fuhrt zur Migration ven
vaskuldren glatten Muskelzellen und stellt



vermuthch em wichtiges Bindeglied bei der
Entstehung der Athereskizrose dar. So kennte
in Makrophagen durch die Arbetsgrupps von
Joachim Spranger gezeigt werden, dass uPAR
durch Insulin, Glugesa sowie gesattigte oder
ungesatucte Fettsauren differentiei 1agul ent
wird; we vetabolsche Paramater werden
invive 2n Menschen untersucht Giucosetoxi-
24t baschreibt das Phanomen, dess be. per-
sistierender Hyperglykamie eine progradiente
Abnahime der insulinsekretior 2u bechachten
ist In der Arbeitsgruppe Cstesho®f/Mohig

konnte gezeint werden, dass eine Redukticn
der Calzum/Calmoaulin-abhangigen Protein-
Kinase-Il{CaMK 11)-Expressicn in Insulinom-
zelier det Ratte zu einer erheblichen Vernnge-
rung des Insulingehalts und der tnsulinsekre-
tar fuhrt Der geringere Insulingehalt der

Zellen begriindet sich in einer vermuinderten
Aktivierung des Insulin-Promotors und folglich
einzr verm:nderten Insulin-Genexpress.on

L

4 Wochen alt

Abhiidung 3

Zeit erhihte Ca*'-Konzentrationen, wie sie
2.8 aurch chrensch erbohten Bivtzucker aus-
gelost wercen, zu € nar Abnahme dor CalMK-
I-Aktivitat, der PLX-1 Abtiitat und schiieGlch
e girer Vemingarung der Insulin-Ganaxpres-
sian ithren.

Mechanismen der Krankheitsentstehung
durch Alterationen der Redox-Balance
M chag' Ristow, Frank Isken

Cx:dation unc Reauktion sind grundiegends
Prozesse im Ze'lstathwechse!. Sie dieren der
intrazeliuiaren Signeltransduktion sowie der
Detoxifizierung van metabolischen Neben-
produkten, sogenannten freien Radikalen
oder reactive oxygen species{3CS)

Cie 3.idung van RCS ist he! der Ertstebung
vor Krebsformen, Diabetes melhitus, Arterio-
skierose. Bluthochdruck und Neurcdegene-
rztion betedigt,

Pankreatische Betazellen der Maus: wird das Gen fUr das Frizdreich- Ataxie-Protein Frataxin ausgeschaltet.
so entwicken die Tiere einen Verlust an Insulinsekreticnskapazitdt und dadurch einen stetiy pregredienten

Diabetes mellitus.

Wahrscheinhch fihrt die Aktivierung von
CaMK Il in B-Zellen direkt oder indirekt zu
giner Aktivierung des g-zell-spezifischen
Transkriptionsfaktors PDX-1, welcher an den
Insulin-Promotor bindet, und so die Insulin-
Genexpression und Insulin-Verfugbarkeit

in der Zelle ethoht. Die Aktivierung von CaMK
Il kénnte also einen*Nachschubmechanismus™
anstoRen, der ewmne Insulin-Sekretion dber
langere Zeit ermoglicht Fir diesen Mecha-
nismus spricht die Erkenntnis, dass Uber lange

Die Mitarbeiter der Projektgruppe Ristow
beschaftigen sich mit der Entwicklung von
Mausmodelien fur diese komplexen Zusam-
menhange. Gene der Maus, denen eine Funk-
tian in der Regulation des Redox-Systems
2ugeschrieben wurde (Vitamin E-Transporter
Protein TTP Fiiedreich-Ataxie-Protein
Frataxin), wurden, zum Teil auch gewebs-
spezifisch, inaktiviert. Pathagenese und
praventive Therapie einer Redox-Imbalance
kann an diesem physiologischen Modell

Frataxin-
Gen

© vorthewdsn

Fralomi-
Gen
kil

persistant hvperglveemia induces a pragrassive
dechne of insulin secration, The group of
Osterhott/ 1g demonstrated that a resuction
of the expressian of calcium;calmodulin copendent
protew kinase 1HCaK i) v rat insuhnoma caoils
causes & dramatic recuction of the insulin contont.
The reduction of cellutar insulin lovels was due 12
a reduced activation of the msulin promoter and
a reduced msulin gene expression This was
associated with an alwered requiation of the
tanscription tactor PDX 1, which hinds to the
nSUtin promotar and thereby increases insuin
gene expression within the cell. The CaMK il
system appears to zctivate the backup procuction
of insulin needed for preionged insulin secretion.
Since downregulation of CaMK 1l is caused by
persistent increases in celtular calowm, as inducan
by chronically eievated blood sugar, this mechanism
provides another hypathesis to explain glucose
Toxicity.

Pathogenesis of diseases related
to alterations of redox metaholism

Oxigation and reduction arc essential mechanisms
in celluiar metabolism They are invalved m
intracellular signal ransduction as well as in the
elimination of free radicals or reactive oxygen
species (ROS] generated as side products in
metabolism 1 1s currently believed that ROS are
involved i the pathogenesis of diabetes mellitus,
atherosclerosis, hypertension, neurodegenerative
diseases. as well as ceftain types of cancer.

The group of M. Ristow develops mouse models
1@ investigate these complex associations.

To this end, genes involved in the regulation of
redox systems were inactivated (wtamin E transport
protein, TTP), some of them in conditional knockouts
only 1n specific tissues such as the Friedreich ataxia
protemn, frataxin. The pathogenes:s of redox related
discases can be investigated n these physiological
models. The deletion of the frataxin gene
cxtlusively in pancreatic beta celis of the mouse
is associated with markadly increased production
of ROS in beta cells and ieads to a steadily
progressive loss of beta cells, resulting in diabetes
mellitus (Fig 3). In contrast to gther animal models,
this closely mimics the development of type 2
diabetes {Fig.4). It is quite possible that this mode!
is pathogenetically closely related to human type-
2 diabetes.

The role of axidative stress in man s investigated
in paraliel studies which are performed in the
“Siegfried Thannhauser* Metabalic Ward in owr
associated Department of Endocrinology, Digbetes,
and Nutrition at the Benjamin Franklin Medical
Center in Bertin.

Figure 3

Pancreatic beta cells of the mouse: when the gens
for the Friedreich ataxia protein, frataxin, is deleted,
the animals lose the capacity to secrale insulin
ano;ht_hus develop a steadily progressive disbetss
mellitus. iz



lios focus on tho fomiavar of free
Harqes « blood
rand{ s posiprandaly
Hyperglyteim:z and hyperipiden:z induce & rapid
formation of reactive oxygen species that are
gancrated «n metanohsm. The modulat:on of ROS
formauion is of great intorest in the pathag
ot nutrition reiated diseases bocause they

ced by the choice of nutrients consumad
In particular, fruit and vegetabios are known 12
contain antioxidants. The consumption of faods
with 2 low giycemic indea represents a promising
strategy 10 prevent these diseases. Signaling
induced by oxidative stress appears 10 mivalve
changes in ntracelluiar calcium and, particuiarly,
the activation of CaMK |l and prolonged oxidative
stiess due to hyperglycemia reduce insulin
sacretion: The research group Osterhoff/Mdhlig is
cunently cavelaping a mousc knackaut made! wath
a ussue specifte knockout of CaMK Ui to wvestigate
these mechanisms in more detsii.

These stu
rasicals ass

S

Metabolomics - strategies to identify
health-promoting metaholites

Fat, carbohydrates, and protein induce hormonal
responses and are metabolized to products which
exert tunther actions in the organism. For example,
the postprandial nse of blood sugar and lip:ds
irduces specific hormonat and metabolic responses.
Those are known to affect the risk of cardovasou'ar
disease, particularly n the context of imganed
giucose tolerance and dislipidemia. Thus, the
metabolic phenotype witeracts strongly with the
effacts of nutrients on the haalth of the arganism.

Apart from thase macronutriant aspacts, nutritional
components of frust, vegotables, and spices are
knawn to oxart direct effects on specific molecules
within the binchoemistry of the orgarism and thereby
alter their function, comparahie to the actan of
pharmaccuticals Examples are antioxidants,
flavonoids, phytoestrogens, phytosterols, and
carhohydrates such as acarbose. Very little is
knoswn about the boavailability ot such malecules
afer ingestion of food of plants : .in. In cooperation
with the Max Planck Institute for Plant Genetics
in Golm, we are currently establishing a technique
to analyze a large nureber of metabolites in bleod.
These techniques have becn established in Golm
to analyze p'ant metabolites and have now been
adapted to the human situation This will help to
identity biologically avaitable plant metabolites to
allow their definition and further investigation with
reaard to metanolic targats and metabaolic
processas aftected.

Figura 4
Possihla regulatory scheme for developmen
of diabetes mellitus .
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untarsucht wearden Baigp als

diz Untetbrachung des Fratexir-Ge
Glict i pankractischer 3etaz
Iiaus anzr stetig pragrecienten D abetes

zgensaty 2u asn bisheng
2llen als rzuer physiclogisth
echanismus herausstalt {AEb. 41 Fathoge-
nztische Paralleten zum Typ-Z-Diabetes des
Menscher sing wahrscheinlich

Paralle' zu diesen Forschungen im Tiermodet!
wergan ir der kiinischer Ambulznz der KLE
im CI*E, sowie auf der Steftwechseistation
*Siznfried Thannhauser™ am Universitats-
klintkum Benjamin Franklin in Berlin Unter-
suchurgen zur Entstehung von oxidativem
Stiess im Menschen durchgeiubrt Uns
interessiert die Bileung freder Radika e durch
kurzfristige Verdnderungen des Blutzucker-
sp.agels sowie der Konzentration freier
Fettsauren im Stothvechse!.

{
L

e
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Abbildung 4

Metabolomics - Strategien zur
ldentifikation gesundheitsbeein-
flussender Stofiwechseiprodukte
Joachim Spranger

Fettz, Kohlenhydrate urd Siwe Ge Gser eine
hormone!le Antwort aus und aer ir hMata-
hohter umuewancelt, die auch eigeng
Virkungen haben Beisp ele sind dar Ansueg
vor Blutzucker und Blutietter nach ehizer-
ten, die ema Hormen- und Steftwechsel-
antwort ausicsen

Diese beeintiussen das Risthe von Getal-
erkrankunger besondars dann, wenn ein
gestarter Zuckerstotfwechse! und/oder eine
Fettstottwechselstorung besteht. Nahrungs-
komponenter besoncers von Ohst, Gemitse
unc Krautern haber direkte Wirkungen auf
bestimmte Molekile im Organ:smus und
verancdern deren Funkton, 2hnlich der
Wirkung von Medikamenten

Blutaiukose 1‘

\

A,

L
Sugeroxiz 7 RIS

¥ [

B-Zel-Proliciaton ¥
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e !

Migliche: Regelireis fir die Ertsienung des Diabetes mellitus.

Bei Hyperglykamie und Hyperlipidanue fallen
durch Abtiviarung des metabsl:schen Linsat-
zes vermehit ROS an Angesichts cer mog-
l:icherwerse zentralzn Stellung von Radikalen
in der Pathagenese erndhiungsabhangiger
Erkrankungen ist deren Beeinflussung durch
Nahrungskompenenten von groBem Interesse
und urmittelbar mit den beider anderen
Abteilungsschwerpunkten verbuncen. Auch
CaMK Il st in die Vermittiung von Signalen.
die durch oxidativen Stress ausgelost werden,
invalviert und oxidativer Stress vermindert
die insulin-Sekretion Anhand eines CaMK-
1-K 0.-Mausmodelis soll in der Arbeitsgruppe
Osterhot/Mdhlig untersucht werden, welche
Etfekte ene Reduktion der CaMK-1I-
Expression m einem lebender: Tier, besonders
bei unterschiedlichen Ernahkrungsformen, hat.

Beispiele hierfur sind Antioxidanzien,
Flavenoide, Phytodstrogene, Phvtasterale
Aufbauvend auf neuen massenspektro-
metrischien Screen:ngtechmiken aus dem
Max-Planck-Institut fur Pflanzenphysiologie
in Golm {Direktor PLof. Willmutzeri arbeiten
wir kooperativ an der Analyse ven Metabo-
liten im Blut Cie neuan Verfahren ertauben
das Erfassen einer Vielzahl von miedermole-
kularen Vertndungen. und nwar auch vor
soichen, deren genaue Zusammensetzung
nach nicht bekannt ist Die Struktur kann
dann aber in einam zwaiten Schritt ange-
gangen werden (e aktuellen Arbeiten
etablieren zunachst diese Technik. In nahel
Zukunft soll sie dann zur [dentifikation ven
tatsachlich resorbierten Pflanzeninhaitsstoften
und deren Metabaliten verwendet werden.
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Abteiluna Interventionsstudien

Oepartment of Intervention Stucies
Heaz: fraf. Dr Hans-Jdaachim Franz Zunht

Tre f‘i‘al(h of :hc dc'\;'lmcm i3 facuses or the

Ypar K‘ODIOI
and ga ft'umu._.mH dm)xders Based on ts meth
aantogy. the departmant can be characterized
as an expenmental epidemialomcal group using
ntervention studies, particutarly with volunteers
who maintain their habitua! way of life

We especially investigate

Ui

markers of disease risk
« anthropometric variables (body compost.on).
« ¢linical variabies i blood, unne, feces,
+ physioloqical parameters
{energy expenditure, endothelial function],
wsital condition
=+ physical activity,
sensory sensitivty,
« stale of health and well being,
nutnnonzt behavior
sensory proferancns’acceptance,
= consumer attitudes.

In our research, we coopearate with parmers both
vathin and outside of the DItE, (1) to imtegrate a
broad spactrum of competence and {2) w acquire
the necessary statistical vahdity by ncreasmg the
numbeor of volunteers. Therefore, the depanment
is ivalved n severa! international proiz s, most
of them funded by the ramework programs of the
European Union.

Age-depandest changes in sensory
physiology and food choice

The EU-funded project, HealthSense. has seta
target for delivering results to increase the accep-
tance of a healthy diet by elderly peaple. Therefore.
the sensory determinants of food choice will be
ivestigated in ditterent wark packages These
include studhes on taste and smell sensitivity,
prafcrences for selected food products, and the
dependency of these variables on age and cultural
background. With the results obtained. 1tis planned
to increase the acceptance of specified toads by
the elderly. Qur department is involved in three
different work pachages of this project
Representative samples of elderly people in all
member statas of the EU were questioned about
their altitudes lowards health and nutrition. The
majority of senior citizens rank health highest
among the motives for food selection. On the ather
hand, B0 % are convinced that they already follow
a healthy diet. This is clearly in contrast 1o the real
nutitional situation in all these countries. Qur
results demonstrate an incarrect selfretiection

of personal nutntional behavior.

Agedependem decrease in sense af smell

Test Detection and identification of 16
sﬁferent odors by 313 Germsn

Conclusion: Ihe ability to detect and identify odors
diminishes with increasing age.
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Percentage of nduurs detected
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Leiturg: Srof Jr Havs-Joacur Frarz Zurs

Cie expenmentel -eptdemiot Sensorische Physiologie und Nahrungs
Forschergsarbait der Alteilurg ncht»t sch auswaht im hoheren Lebensalter
darauf, o2 Bageutung vor Lebensmitteln, Stephan Hoyer, Ulrike Simchen.,

ihren inhaltsstofien sowie threr Zusamm Hans~Joachim Franz Zunft

steliung zu bastmmten Kestiarmen fu die

Fraventier emahiungsabhang ger chrontscher  Das von der BU geforcerts Projekt Health-
Erkrarkuraen Zu erhenner une zu bewertan Sensewill nut seren Erkenntnissen die
Als Zielraken wercen vorraraig Erkan- Akzeptan: einer gesuncheitsioraernden

n des Metabc!:schen Syndroms (Uber-  Zrnebrung beidlterer Menschen erhidhan
gawicht, Adipesitas. Hyperton.e, Fettstofi- Dazu wid in verschiecenan Arhaitspaketen
wachse!starungen), kardicvashulare sowie untersucht, wie sich ¢

= sepsorischen Deter-

gastrointestinzie Faktoren betrachtet minanten der Kestwah: iGeruch, Geschmack,
Praferenz zu Lehensmitteln mit dem Altes

Bavorzugte Studientorm sind Intervertions- verandarn und oh und wie diese Bezizhungen

studien mit Personen, die ibre habitue!le nnereusopaisch differieren. Im ersten Vorha-

Lebensweise grundsatzlich bethehalten Die bensinc aitere Menscher inallen EU-Landem
spezietien Untersuchungen nchter sich auf reprasentatiy nach ihrer tinstellung gegen-
uber dern gesunchaitichen Wert ihrer

Marker des Erkrankungsrisikes: Ernahrung befragt werden. Die Mehrzahl der
anthropormetnsche Variablen Befragter qab an, sich ber dér Lebensmittel-
[Karperzusammensazungl, auswah! hauptaachhich vom Gesundheits-
MessgroBen i KArperilussigke ten. aspekt leiten zu 1ass2n und diesen auch zu
physinlonische Grelen beriicksichtigen. Gies widerspricht jedach
(Enereumsatz, Endotheifunkticn), den tatsachlichen Verzehrscaten
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Abbildung 1
Ahersabhangige Leistungsabnahme des Geruchsinns
Test: Wanmehmung und Erkennung von 16 verschiedenen GerGehen durch
117 deutsene Probanden
SchiuBfol Jerung: Die Fahigheit zur Wahinehmung und fdentifikation vor Geruchzn sinkt mit
. zunehmendem Lebensalter.
den Kirperzustand und zeugt von einer verzermten Wahr-
korperliche Aktvitat. nehmung des eigenen Verhaltens
sensorische Sensibilitat, im zweiten Teilprojekt sind Enwachsene
« Gesundheitsstatus und Wehlbefinden. im Alter von 20 bis uber 70 Jahien aut
das Ernahrungsverhalten: sensorische Sensitivitat {Abb 1} und Priferenz
= sensonsche Akzeptanz, gegeniiber Lebensmittelrn nerhalb einer
Verbrauchereinste!lungen. Mahizeit {Suppe. Reis. Keks) geprift worden.
Bei der Verfolgung threr Forschungsziele Die landestypische Esskultur erwies sich auch
arbeitet die Atteilung mit zohlreichen Parem  be alteren Menschen als vorrangige Bestim-
zusammen, die meisten Projekte sind in mungsgriBe fur Bevorzugung und Ablehnung
Rahmenprogramme der EL eingebunden. van Zubereitungen, Speisen und Kostfaimen.



vorhabar wid untersucht
her prac ktiven Wert Belizbthe tspra-
im Labor fur gas Verzehrsvertaltan
im tagiichen Lebizn besitzen Cazu wurce air
mobrier Geuankeautomat (Abb 2) entwickelt
ung m Eirrchtunazn der Gemeinschattsvar-
pilequng fur jungere haw. aitere KMenschen
gingesett Dabe ze:gte sich, dass Seniorer
Getranke mil hoherer Sufie bevorzugen. Vor
alient aber pratenerer sie - im Gegansatz 2
junjeren Enwachsenen - im Labor ancere
Getranke ats im Langzeitexpenment unter
Alitansbecingunger Der sensorische Lahoi-
test st demnach ungeergret, um fur a'tere
Menschen die dauerhatte Akzeptanz gegan-
ther einem Lebensmittel varauszubestimmen

Gesundheitsfordernder Effekt von
Synhiotika bei &lteren Menschen
Christiana Hanisch, Hans-Joachin

Franz 2unft, Michae! Blaut ', Susanne Miller

Students
=56

Percentage of subjects

2 Abbildung 2

Carusind in den Swdiznzenwer o Stockheim,
Fatsoa Aehbruche s und Cameriro
{itghientven Parsonzr im Altar vor 25 b5 45

how uher 55 Jahrer dar Lehansm tteiverzehr
erhober sowie Stubipraben untersuzht

Zertrer {Pars Potsdam-Rehbrucket a2
doppelbiing angelegte, randomisiente Cress-
avar-Studie an alterer Parsorer {~ 55 ozhrei
Cie Prchancen verzehren tagiich uber je

& Wocher entweader &0 Syrbiotikum {Cligo-
fruktose mit Laktchaziliens caer ein Piacebo.
Darzeit warden die in beidan Studienab-
schnitten gewonnenen Stuhlproben auf ihre
mikrobie/'e und h:schemische Zusammen-
setzung gepraft Dhe Srgebeisse assen fun-
diarte Aussagen iber moghche qunstige
Eétzktz vor Pra- und Probiot:ka tur die Carm-
gesurdhet und daruber hinaus fur das Wohl
befinden alterer Menschen erwanan
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Praferenz zum Sl geschmack voa Fruchtsattgetranken unter Labor- und Alltagshedingungen

Substrat: Fruchtsaftgetianke mit oder ohne augesetiten Zucker
Labortest: Rangfoljetast : L
Konsumiest: Viennbchige Registrierung der individueilen Saftauswahl und der jeweils

konsumierten henge Uber eine Chipkane an einem Getrankeautomaten

Auswertung:
mil oder ohne Zuckerzusatz
Schlusstelgerung:

Kiassifikation der Versuchspersonen gemaB ihrer Praferenz zu den Varianten

55 v der Senioren bevorzugen im Labor die stifieren Getrante,

aber nur 38 % yinken diese am Automaten

Das von der EU gefordeite multizentrische
Projekt Crownalife fragt nach dem poten-
uellen Nutzen von Pra- und Probiotika fur
die Darmgesundheit alterer Menschen

in Zusammenarbeit mit der Abteilung
Gastrointestinale Mikrabiologie

Gepruft wird zunachst, ob und wie sich
Ernahrungsgewchnheiten, Lebensalter
sowie kulturelle Zugehorigkeit auf die Zusam-
mensetzung der Darmtlora auswirken.

Unlasliche Ballaststoffe aus Johannis-
brot senken den Cholesterinspiegel
Corinna Koebnick, Hans-Joachim Franz Zunft

Von loshichen Ballaststotfen ist eine
cholesterinsenkende Wirkung bekannt Wir
kannten diesen Effekt erstmalig auch fur die
un'dslichen Bestandteile des Johann:shiots
zeigen. Eine Bwochige Applikation von 15 g/d
einer an Lignin. Polyphenolen und Pinitol

Five centers resruitad valuntears. 20100
years of age, and estimat
i 1.1 and praferon
pithin am soup. fice, biscu
revealed which sensory propertics are preferred
people The hezoncrat
raups and nenders Tz a higher
cegree, however, theoy differed hanwveen countries.
Trus, the cu-tural backgiound has beer revealed
to be of major arpoitance for sensory preferences
inthe eder'y

by eldery

In the thire subpro:ect, the predctive vaive of
sensory tesis in the laboratory for foad consumption
in reat-ife s:tuabions was investigated. A moble
vending machine has been developed o measure
the qualty ang quantity of consumed beversges
whose hedonic estmmates had been determnined
previously in the laboratory The resuits showed
that senwor citizens preferred higher sugar
concentrstions than students Moreaver, the lab
tests with the tideriy but not with stucents failed
to reflest the long term preference far beveragas
in the resl-hfe sciting {Fig 2] These results force
a reconsideration of how praducts specifically tor
the elderiy will ba designed and evaluated.

Health-promoting effect of

synbiotics in the eldesly

The EU funded proiect Crownalife is targeted to
gwve infarmation about the petential haalth benefits
of pro- and prebiotics for elderly peaple. In the
first work package, the relation between diotary
habits, aga, and cultural background on the one
hand and fecal composition on the other hand was
investigatod with subjects {25 45 and over 65
years of age) in the study centers in Stackholm,
Pans. Potsdam, and Camerino (}t2ky). This basefine
swudy was followed by a randomized, double-bind,
crossover intervention study in the Paris and
Potsdam centers During two 8-week peniods,
clderly people consumed daily erther a synbiotic
{oligofructose with lactobacilli) or 2 placobo.

Figure 2

Prefarance for sweatness of fruit beverages, in

the laboratory and in reat-life situations

Substrats: Fruit baverages with natu-
ral sweatnass or with
added sugar

Lsb tast Hedonic ranking test

Consumption test:  4-waek registration of
indhidual choice
{quality and quantity) via

card and computer

ized vending maching

Evaluation Classification of subjects
according to their prefe-
ranca for samples either
with or without addsd

Conclusion 65 % of the servor citizens
prefer the sweetsr sam-
plas in the laboratory, but
only 38 % during the 4-
wesgk consumption test.
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Cholesterol-lowering sffect of

insgluble carob fiber

59 ubizc but not insoluble 2:etary tiber bas been
repnnted to lower sawm choiostaral ave's.
Fecently, cholestarol reducton could alsn b shawn
far 2 carab pulp preparation contaiming hegh
amaunts of water nsaiubiz fther and polyphenals
in arimat experiments. To show whether an
anaiogous effect can be found in humans, a
randawized, double blind, placebo controliad,
sntervention treal with hypere! olesterzemic
fents we s ron tagethar with industng! pannzrs.
Tat b fiber consumption {15 g/dl over 6 weaks
rezuead the serum evel of LDL choesterod p both
gendurs by 105 (= 2 2 % and serum trglyearnides
intemzles by 11 31245 % (Fg.3; Naetects o
HIL tevels could be ohserved. Generatly, in femaies
the lipid-izwering eftacts wore mone pranouncea
than in males. The results suggest a potential
benefit of carob i:ber tor prevention and treatment
of hypercholesterolemia.

S

Role of nutrition infosmation for

consumer hehavior and dietary intake

The relation betweeen nutritional nfommation,
consumer behavior and health related dietary
quality has been wvestigated Preferred saurces
of nutrition information were experences of frends,
marketing campaigns n supermarkets, and news
paper articles. The highest confidence was placed
in nformation from consumar tests {Stiftung Waren
test), in product labeing prescnibed by taw, and in
scientific publications Subjects using information
frarm these saurces were characterued by & more
health oriznted choice of toods. Although the
importance of fruit and vegetabke imtake 15 well
known, only 15 % of the consumers ate these
foods five times a day or more

Fat consumption in Germany

Data on food consumption in Germany was evalu
ated to describe the changes in fat consumption
i the past decade. According to agricultural statis
tics and family-budget surveys. the consumption
of vegetable oil clearly increasad after 1995, The
pattemn of fatty acids, however, marginally shifted
to a slightly higher level of polyunsaturated farty
acids. The ratio between poly , monounsaturated,
and saturated fatty acids is averages 16:3846.
This is far from the recommendation of the German
Nutritian Society {DGE), which will not he reached
within the next years on the basis of recent
consumption trends

Fgure 3

Reduction of LDL cholastarol Iavs! during the 6-
week consumptlon of 15 g/d of insoluble dieiary
fiber from carob pulp {carab fiber}

re chen Srakton (Canat: Fibent fubnter e einer
randem s erter, doppethi ro ang: egte
kontre -ierter Stucte (gamme puam vt Partrem
aus aer ndustig aurchgatubrty bar Hvpar-
chalester nom kem zu ewer Serkus
Spiegels ~ Semumwer 13522
Bz czntei nzbmender fraven recur ene
s.oF der Trahvzerdspicgelim 17 3 £ 6 %
Car HI -Spiccal verenderte sichricht

Cre Tfzbte woren bar cen “rauzn
ausgepragter 2ls kel der Virrem,

Camit baoitver Carcbprodukte 2 n hotes
Fatertial ir: Pravention und Behend urg
var erehrungsabhanaicen Erkrankunger,
inshesorgare bei HyperchoiestaniraTie

Ernihrungsinformation, Ernahrungs-
verhalien und Lehensmitteiverzelir

Gotttried Ulbricht

L die Trace zu baantworten. waler Ver-

hrauchar emakrungshezegens infurmaticrer
bazieher unc we sich diese auf di2 gevvahite
Emabrung ausveirken. fihrter ver i Jaum
Berlin-Branderburg eine Be‘tagung durch

Als bevarzuate Infarnationsguat 2n 2rwiesen
sich Hinweise von Freunder unc 2elannten,

starker gesundhzitsar ant artz Kastwah aus
Jie Bodeutung ces Ohst und Gemu: uhrs
fur e.ne gesunc2 Erndhrung 1st waithin
tekarnt, be Fraven mehr ats ber Mannair
Jerrach wurde cor gewinsahtz Varzehr von
Sma tag ch Gemusa unc Ghst nur von

5 s erraicht

Entwricklungstendenz des
Fettverzehrs in Deutschiand
Gottfried Ulbricht

Zv: schen 1683 ure 26CC fand gernak Agrar
und Haushaltstatist:h ir Deutschiang eine
deutl:che Verbrauchsverlagerung weg ven
Narqanne und tieniszhen Fetten hin zu piiane-
iichan Oler statt. Benrcch hat sich cas “ett-
sautzmuster hul gennaiugiy; zugunster mehr-
fach urgasatugter Fettssuren verschaben
Jas Varha'tris aer mabriach ungasattgter
cuer‘ach ungesatt:gten 2t gesatt aten
rettsavren iegh i M otzl hei 16 33 45
D-e Fetverzetrsemplehiungen der CGE
werder trewz Srnzhrurgsauklotung immer
nech deutlich verfehit unc sind auch bei
Beibehalturg der Verbrauchstrends der 9Cer
Jahre muttelfristig nicht erreichbar
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Abbildung 3

Absenkung des LDL-CholesterinspieJsis bei B-wbchigem Verzehi von 15 344 eines unldslichen Baliaststotis

aus Johannisbrot (Caiob Fiver)

Angebotsprasentationen in Supermarkten
sowie Berichte i Tageszeitungen und Zeit-
schrrften Ein groReres Vertrauen genieBen
jedoch Benchte der Stiftung Warentest, die
gesetzlich vorgeschriebenen Verpackungs-
aufschriften sowie wissenschaftliche Publi-
kationen Personen, die ihre Ernahrungsinfai-
mationen aus diesen vertrauenswairdigen
Quelten beziehen, zeichnen sich durch eine

Neue Methode zur Bestimmung
der Kdrperzusammensetzung
Ulrike Trippo, Karen Wagner

Das von der EU getorderte Projekt Bodylife
zielt auf die Entwicklung und Validierung
eines neuen nicht invasiven Gerates zur Be-
stimmung der Kérperzusammensetaung ab
Das neue Gerat. von franzdsischen und



hiitisshen Progakt-Partnern entwizke't,
kombvert 2 Messpnnzipien: Leitfah
und Utuaschall-Untersuzhung Die Vaheerung
nutzt qie i der Ahtedung etablientzn Labor-
methoden, wie Hydrodensitomatrie {Abb 4,
Air Displacement Piethysmogiaphie (SodFadi
unc DEXA
Als Probanden cienan ubergewichtige une
normalgesichtige Envachsere unter-
sthiedlichen Alters
Um auzh intramaviduelie Anderungen der
Korperzusammansetzung zu verfalger,
wird ein Teil dar Probanden 1n einer intar-
ventionsstudie mit erthebter speitlicher
Aktivitat und Umstellung der Emahrungs-
qewohnheiten zur Gewichtsreduktion
angeie.let. Die Ergebinsse fuhren 2u
Regressionsgleichungen fur spatere
bevdlkerungsweite Anwengungen der
nguen Methede.

U

Abbildung 4
Unterwasserwagung [Hydrodensitometrie) - Massmethede 2w Erfassung des Kivpervolumens
2w Bestimmung der Kbiperzusammensetzung

Protektive Rolle phenolischer
Pflanzenmetabolite in der Genese
von Herz-Kreislauf-Erkrankungen
Anja Machowetz, Manja Reimann,
Corinna Koebnick

Mit der vaibeugenden Wirkung von sekun-
daren Pflanzenmetaboliten gegeniiber Herz-
Kreislauf-Etkrankungen befassen sich zwei
EU-geforderte Projekte: fsoheart widmet sich
den vor allem in Sojaprodukten enthaltenen

Isa*lavaner ihren migl chen prtelt ven
Wirtkurgan unc der Vernaucherakzeptan:
dizser Preduhtz in Buropa. Ir einer coppathi ne
angelegten, rancom sierten Crossevar-
Stuci2 werden ar postmenopaesa en “raver
the Erfebte vor Iscfiavonen au’ die Endothal-
funkticn und angere kardiovaskulare Zie -
aralier urtersucht (2 B mittels Ultraschal
Velumen-oszillemetrig, Impedanziare cora-
phie) Cazu werden auck cenom schz und
proteamische Marker genutzt,

Eurolive richtet sich avt 3.2 anticxicat ven
Eigapschatten vor phencliszhen
Komponenten in natvem Qiivenc!
Nesentliche Arbeitsaufpabe ist ez
randomisierte, doppelbling angelegte
Crossover-Studie an gesunden Nichuauzhermn
im Alter vor 20 bis 6C Jabrer.

Gepruft wird die protekt.ve Rolle dar
phenolischen Substanzen auf die

Zusammensetzung der Blutlipide, die
Lipidperoxidation und degenerative
DNA-Veranderungen {oxydiertes LDL:
Oxydationsauffalligkert der LDL-
Subklassen)

Be:de Projekte hahen 2002 mit
Untersuchungen zur Bioverfugbarkeit
der eingesetzten Substanzen begonnen.
Im Jahre 20603 werden die geplanten
Interventionsstudien laufen.

New method 10 estimate body compasition
The mam objzcuive of the EU funged projust
Body,.lfe 310 cevelop and vahidate a new dovice
5 bagy compasiuan, Campared 1o
{ h"h,,d meinods, the new device s mtended
to be simpler, more zocurste. non nvasive, and
transportatie
The French anc Britsh parmers arc resporsible
for the techncal developmant of the covice, which
combines elxctromagnatic and nnovaive ultfasanme
technigues The dapartmant wali camy aut an
mntetvention study with abese and narmal waight
acults 1o val:zate the pow gevice in comparison
with ostablisred laboratory mothads. .4,
hydradensitomatry {Fg 3, awv dsplacoment
plethysmography and DEXA. In order to study
intraindivioual changes m body compasition, some
of the obesz sub,acts wiil be shown haw U
weight and body {3t mass by increasing ph
activity and changing numuonai habits. The results
wiil gehver regression equations for applications
within the general public

Phesolics and their benefit in
cardiovascular diseases

Two other EU funded prajects center around the
protectve rale of secondary plant matabolites
{nutraceutcals} in cardiovascular diseasss {CVD).
Isaheart centers argund isoflavane :ntake and risk
reduction regarding coronary heart disease. The
physiclogical eftects ot phytoestrogens and ther
consumer acceplabilty will be elucigated. In a
double biind randomized cross over interention
study for a wtal of 16 weeks among postmeno
pausal women, isaftavone effacts on endothal:al
tunction and other cardiovascular parameters wiil
be investigated by using genomic or protesmic
markers.

The aim of Eurolive is ta demonstrate the
antioxidative properties ot phenolic compounds
in virgin olive oit. Therefore, a randomized double
blind crossover study will be run for 15 weeks
using healthy non-smoking men, aged 20 60 years.
The results will answer the question whether olive
oil phenolics have beneficial effects on disorders
associated with oxidative damage, i. e , blood
lipids. linid peraxidation {oxydized LOL, sucoeptibility
to oxydation of LOL-subclasses and degenerative
DNA alterations. Thus, the project may help to
explain the heaith related benefits of the
Mediterranean diet.

Both projects started i 2002. After ostimating
bioavailability, 3 suitable selection of foods has
been established for use within the intervention
trials. Recruiting has been completed and the trials
will start in early 2003.

Fgure 4
Underwater weighing (hydrodensitometry) — a
method for measuring body volwne in order to

estimata body composition

Ka
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Finanzierung: Aif

Laukzeit 06:99 05:)1

Tite!: Bewertung des emdrrungsphysiologqischen
Eftekts sowie der Akzeptanz reuartiger
Getreigoprodukte ohne Zdtiakictoxicitdt
finanzierung. BIABF

Laufzoit 01700 02/03

Hlunz s neuarta
6 Argarhichzn Kohlenhyarataonzentials
aus Abfallstotfen der Weizenstéegewirnung
curch integrierten Emsatz biotechnalogischer
Verlahren

;xcrung' Deutsche Bund .stiftung Umwelt
00-04/02

Titel: Pydventionsprogramm gegan
erndhrungsbedingte Risiken und Krankheiten in
eingm sozial belasteten Stadttent

Finarzierung. MWFK Brandenburg

Lautzeir: 01/00-12/01

Tuek CROWNALIFE. Functiona! Foed, Gut Microfiora
and Heaithy Ageing (QLRT-2000-00067). qemeinsam
mit GAMI

finanzierung: EU

Laufzeit; 01/01-12/03

Titel: BODY LIFE Intelhigent System Manitaring the
Body Composition for better Heatthy Lite Style and
lilnass Prevention (IST 2000 25410}

Finanzierung: EU

Lautzeit 01/01 12,03

Tite!: ISOHEART: Isotlavenes for reducing risk of
caranary heart diseases amang postmenopausal
y/omean

Finanzierung: EU

Laufzeit: 01/02-12/04

Titel EUROLIVE The effect of olive oil consumption
on oxidative damage in European population
Finanzierung: EU

Laufzeit 01/02-12/04

Titel; HealthSenseHealthy 2geing. how changes
in sensory physiology. sensory psycholagy and
sotio-cognitve factors influence food choice
Finanzierung: EU

Laufzeit 02/00 01/03

Titel: Absenkung der Fettresorption beim Menschen
durch den wasseriBslichen Ballaststoft
Konjakmannan {Zweckbetricb)

Finanzierung: Meistemmarken

Laufzeit: 10/00-02/01
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Das wissenschafthche Forschungsteld der
Abteilung Zpidemiclogie st die Bezizhung
awischen Lebensstilfaktoren, biclegischen
Parametern und Erkrankungsrisiko.

Der bescrdare Schwerpunkt liegt dabei
auf Krebserkrankungen, Harz-Krewslaut-
erkrankunger, Metabolischem Syndrom
unc: Diabetes mellitus

Ein weiteres Forschungsgebiet ist die Ralie
der Veranderung von Emahrungsgewohn-
heiterr und anderer Lebensstifaktaren fir
die Entstebung von chronischen Erkrankungen
Methodische Fragestellunger pragen einen
Teit des wissenschaftiichen Protils; es gilt,
die Qualitat der Aussagen zu Atiologie und
Pravention det untersuchten Erkrankungen
10 verbessern

Abbildung 1

teiinehmern. Zielist, der Einfluss der Srnab-
rerg auf d 2 Entstebung von Krebs und andare
chronizche Erkrarkungen zu eriarschar
vachbe alachiung

Die 1594 bagornzne EPIC-Potsdam-Stuc 2
15t als Langzeitstud e mit einer Nachhech
achtungszeit ver 20 Jahren korzipiert wordzn
Im Studierzeitraum werder sowohl Daten
tber das Auitreten ven neven Erkrankungen
a'sauch iiher denweitearen Veriauf der einnal

gemessenen Faktoren {Rauchen, Ermabrung,
korperiiche Aktwvitat, Medkamenten: und

Hormone innahme usw.} gesamimelt, das Spek-
trum dar erfragten Erkrankungen umfasst 24
chronische Erkrankurgen. Der Kontakt zu dzn
Studientednehmern erfo!gt mit Fiagebagen,

Die zu Beginn der EPIC-Studie entnommenen Blutproben wurden in Flssigstickstoff eingelageit uad
stehen fir biochemische und molekulargenetische Untersuchungen zur Verftgung.

EPIC-Potsdam-Studie
Manuela Bergmann, Wolfgang
Fleischhaver, Eva Fischer

Die European Prospective Investigation into
Cancer and Nutrtion {EPIC}-Potsdam-Studie,
eine prospektive Kohortenstudie mit 27 548
Teilnehmer {Frauen im Alter von 35 bis 64
Jahren und Manner im Alter von 40 his 64

Jahren), ist Teil einer européischen Kohorten-
studie mit insgesamt ca. 521 000 Studien-

die maschmell eingelesen und bei Bedart
telefonisch ergénzt werden. in den ersten
beiden Runden der Nachbeobachtung
{2-Jahresabstand) haben jeweils 96 % der
Tellnehmer geantwortet. Gegenwartig wird
der dritte Fragebogen versendet, der einen
iiberatbeiteten Emahrungsfragebogen enthait.
Zur Erhebung medizinisch korrekter
Erksankungsdiagnosen arbeitet die Studie
mit Gesundheitsamtem, Arzten, Kliniken
und anderen Organisationen eng zusammen.

Department of Epidemiotogy
Heac: PD Dr heiner Bacing

The fielc of research of the Depantment of

Ep demio'ogy 1s the relatior betwear ifestyls
factors, bioiogical paramaters, and the risk of
chronte dis2ases. The tocus will be mainly on
Varous cancer sites, cardiovascular hoart discase,
thabotes. and the metabalic syndrome. Anothar
araa of interosts the change of diatary hahits and
other lifestyle factors over time in rel2tion to
chronic diseases Methoooogical issuas are pant
ot the scientific profile of the departmant with the
overall aim to improve the qualty of results
concerning the etiology and prevention

of dissases

The EPIC-Potsdam Study

The European Prospective Investigation into Cancer
znd Nutition (EPIC) Potsdam Study, a prospective
cohort study with 27 548 participants fwomen, age
35 64 years, and men, age 40-84 yezrs), is part of
2 European cohort study with around 521 000
subjects. The aie of the study is to mvestigate the
ettect of nutrition on the development of cancer
and othar chronic diseases.

Follow-up

The EPIC-Patsdam Study started in 1994 and is a
long tem study with a follow up period of about
20 years. During this time period, data on the ine
gence of diseases as well as changes in tactors
assessed during baseline examination {smoking
status, diet, physical activity, medication and
hormane use} are generatad. Occurence data are
collected tor 24 chronic diseases from study
participants. Contact with the study participants
is mawttained with mailed follow up questionnares,
which are scanned when retumnec and comple-
mented with information obtained via telephone
contact The response rate of the first two foliow-
up questiohnaires (sent every other year} was 96%.
Curreatly, the third follow up questionnaire, which
includes a revised food frequency question-naire,
1s being mailed. The EPIC Potsdam Study
collaborates with a number of local heatth-related
institutions to determmne it diseases reported have
been diagnosed correctly

Biolagical samples

During the baseline cxaminatian, 1334-1998, blood
samples (30 m!) were fractioned and divided into
portions, and frozen in -196 "C liquid nitrogen. A
portion of the remaining material was also stored
at -B0 °C (Fig. 1). The assessment of the genetic
tactors affecting the development of diseases
requires the exact isolation of ONA matenal Up
until now. DNA has baen extracted {rom approxi-
mately 5000 blood samples from incident cases
of chronic diseases. The variability of the genetic .
ifformation and its association with both intarme-
diate biomarkers and disease risk will be examined.

Figue 1

Blood samples collected during the baseline
examination sampies were frozen i kquid nitregen
and may be used for biochemical and molecular-
genetical research

KX;



international EPIC Study

Sciontsts from the 23 administrative E2IC contors
in 10 cauntnzs anzlvae the d¢ata on an Ewopas
love! Prefiminary results are avaiiable far the most
tiequent cancer sites such as coloreetal, breast,
Iuing, prostate, stomach, kdney, and cervical cancer,
In addition, the: caposura factors sush as
HOPAMGInIC Gata, physical eCiivity, hammane

. and reproductive behavi are a$s0ssen

Results

Maethodological research

The comparabitity of dictary assessments chtarrod
by use of country spacitic fond frequency question
naires remains an important issue in ditary assess
ment studies, Therefore, standardized 24-hour
cintary recalis were coliccted in a representative
sampe of around 8% of the EPIC study parbepants.
Trizee short termn recalls setve as a referonce
stancarg lor calibration of the food fraguency
guestionnaire data We deveinped a new non
l'pngr cabbiration method to ensure that center-
spocilic data are mixed comectly

Anather methoadoloqica! problem is the assessmaent
of diztary patterns reficeting specific detary habits
Within a given population, dietary pattemns inte
grate food items which are highiy correlated with
cach other. The use of dietary pattems, instead of
ndividual tood items, may mprove the statistical
madels when investigating diet disease relations,
Ina project funded by the DRG, d:fferent analytical
procedures in identifying umigue dictary patterns
were empirically compared

Cancer

Intemational research lindings indicate that 3
heaithy hifestyle [phys:cal activity, weight control,
giat nch i fruil and vogetables, no smoking and
zlcohol consumption) reduces the nsk of cancer.
Far mstance, woight gain is an important factor
wathin the frameswork of cancer prevention,
Recent descriptive analyses of the EPIC data

{on a European level] were presantad dunng an
interrational conference on “Nutriton and Cancer”
in Lyon, France, in 2001 {IARC Scientific Publications
No. 1586, 2002) and published in 15 additional
articles (Public Health Nutrition, 2002,5(6B):
1147-1162) in Decembey, 2002.

Figure 2

Helatlva risk of colorectal cancer associated with
fibre intake. The relative risk was gstimated using
three different statistical models:

1-quintita valuss of fibre

2-fibra intake as a continuous variable

3-fibra intaka as a continvous variable from the
distary questiomnaires comected for measurement
grrors

Souwrce: Lancet 2003, 361:1496-501
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Biologische Proben Forschungsergebnisse
Bzi dar Eratuntersuchung awischer 1334 und  RMethodische Fragestellungen
19S8 wurden 30! Blut fiaktionert ung in Kurt Hoffmann, Matthias Schulze.

mahrzren Fort:oner bet -136 £ ~ussig: Ute Nothlings. Dietmar Walter

stickstof eingetroren: e:n Resthuutanter
wures tusatzhch bei -80°C encelagart Zin zentrales methoc sches Prabem be
{Abh 1} Die Erfassuna der edevturg Verzehrstudien ist d 2 Vergiaichbarkeit vor
azsretscher Faktaren be cer krankhaits- Verzehrsmenaen, Gie aus hmers: vedchen
entstzhung seldt eine ge Autarbeiturg  [srcerspezifischen zmahungsiragetoger
der Proban 21a DNA-Gew raung veraus ermittzht werden. U die Verg zichbarkent
Eme Extraktien ver DNA wurce inzwischen der Datan herzustel.er, habenca & % aller
ba. etwa 5000 Blutpraben vor Neverkran- EPIC-Stud ente Inehmer standardisionte
kungstallen vorgenommer, die Variabilitat 2¢-Stundan-Ennnerungsprotoholie auscefullt,
dar genetischen Informat-or und thi Berug Diese Kurzzeitmessungen dienen als efe-
2u intermediaren Biomarkern und gem renzstandard be: einer Kalibrierung cer frage-
Krankheitsrisika wird erfarscht bogendaten Wir entwnickelten ein neues
nichtineares Kaiihr erungsverfahren, das
EPIC-Studie intematianal run air kanrektes Jurchmischer cer Datan
Uie DNGF werden auf ewopaischer Ebene verschiedener Zentrer sicher stelit £in awer-
on den Wissenschaftiarn cer 22 adminis tes mathodisches Prabiem 15t ¢hie Bestrnmung
mmen EPIC-Stwedienzentrzn der 10 von Ernahrungsmustein, die typische Einak-
hateiligtan Lander ausgewertal rungsweisen widerspiageln

F:hre and Colarectal Cancer
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Abbildung 2

Reiatives Risibo (FRY des kolorehtalen Karzinoms in Zusammenhang mit de: Bataststofizuichr.
Das relative Risike wurde anhand von drei verschiedenen statistischen Madelien herechnet:
1. Bailaststeffzuiuhs berechnet als bategodische GroBe s03. Quintile

2. Ballaststoffzufuhr berechner als stetige GroBe

3. Ballaststoffzutuhr berechnet als stetige Grofe und korrigiert fiie Messtehle:,

Nach: Lancet 2003, 251:1426-501

Fir haufig auftretende Krebslokalisationen Sie fassen Lebensmittel zusammen, deren

wie Darm, Brust, Lunge, Prestata. Magen, aurchschaittiiche Verzehrsmengen in der
Niere, Gebarmutterhals liegen erste Papulation hoch kerreliert sind. Die Verwen-
Ergebnisse vor. AuGerdern werden dung von Emahrungsmustern anstelle emnzel-
Expositionsfaktoren wie Anthropometne, ner Lebensmittel be: der Modeflierung des
korperliche Aktivitat, Hormoneinnahme Zusammenhanges von Ermahrung und chro-
und reproduktives Verhalten erfasst nischen Erkrankungen kann zu einer Verbesse-

rung der Modelle fohren. Im Rahmen eines
DFG-Projekts wurden die verschiedenen
Methoden zur Herleitung von Erndhrungs-
mustern miteinander empirisch verglichen.



Krebserkrankungen

Petra Lahmann, Heiner Boeing,

Anja Kroke, Marjorlein Haftenberger
tdittlenwells zegen weltwait ng2warrane
Forschungsergebnisse, ¢ass ein gesuncer
Lebensstil {kbrperliche Bewegung. Gewichts-
kantrolle, obst- und gemiisereiche Erndhrung,
Nikotinverzicht, kemn Alkohol) ces Krebsr:siko
serkt Soistz B die Gewichtszunahme i
der Bevelkerung auch im Rahmer der Krahs-
pravent:on £ wichtiger Faktor Erste be-
schreibende Auswertungen dar EPIC-Daten
aut europaischer Ebene wurdan auf eirer
internationa‘en Tagung uber das Thema
“Emabkrung und Krebs® in Lyon. Frankraich,
im Jahr 2001 prasentient (JARC Szientific
Pubtications No 155, 2632) und in weiteren
15 Artikein zusammengeiasst, die i der Ze:t-
schrift Pubiic Haaith Nututon im Dezember
2062 verctentlicht wurdan

Abbildung 3
Freizeitaktivitaten in den Landern der EPIC-Studie

In der gesamtdeutschen Kohorte sind bis
Ende 2002 insgesamt 1482 Krebserkran-
kungen aufgetreten, davon 773 in der
Potsdamer Kohorte Fiir die ersten prospek-
tiven Analysen der EPIC-Daten standen die
Bedeutung dar Ballaststoffzufuhr und des
Obst- und Gemiiseverzehrs im Mittelpunkt
verschiedener Auswertungen. Die Ergehnisse
der fun die Messfehler bereinigten EPIC-
Auswertung zeigen, dass sowchl bel Minnem
als auch Frauen eine erhdhte Ballaststoff-

stefube var qurchschmttlich 12.C a/Tag aut
mehr als 3€.0 ¢/ Tag mit einer bis zu £3 %
ermiedr ctar Dairkeehsnsiha assazuert ot
{Abb.Z) De herkunit des Bal.aststofies sp =it
hierbe ke:nz besancere Rolle. Abhdng 7o
der Yrebs okalisatior: sind die Ergebnisse der
EPIC-Stucie hinsichtlich des Dbst- unc
Gemuseverzelrs unterschiediich

Beim Lungerkarzinem lag eme Risikoserkurg
von 3€ % durch erhahter Chsteerzehr

{EC € g versus - £80 C g Tag) vor Fua Ge—wse-
vaizehr hingegen war keine Wirkung erkane-
bar Be Xarzinomen des nberen Verdauunas-
traktes wurde eme nisikosenkende Wirkung
der Obst- und Gemisezufuby {287 g versus »
45¢ g Tagi vor 45 % beobachtet, wihrang
einz Chst- und Gemuseassoziatior beim
Prastata- und Brusthrebs nicht festgeste It
warden hannte. Ergebnisse zum Zusa~2n-
hang zwischen Adipesitas und Brustkrebs
zeigen, gass he: postmanopausalen Frauar,

die sich keiner Hormonersatztherapie unter-
nehen, Ubergewicht ew signifikanter und
unabhangiger Risikofaktor fir Brustkrebs 1st
In einigen wenigen Studien konnte gezz:gt
werden, dass korperliche Aktivitat einen
protektiven Effekt auf die Brustkrebsent-
stehung hat Dies soll gesielt in der EFIC-
Kohorte weiter untersucht werden. Urter-
schiede im Umtang der Freizeitaktivitat
werden innerhalb der beteifigten Lancer dat
EPIC-Stucie sehr deuthich sichtbar {Abb 3)

Within the twa Goeman EPIC cohorss, 1487 mnicdent
1 £ases wete dentdied until the ond of 2002,

ncluding 773 sases in the Potscam cohont

intake. The lind:ngs, correctad tar measureme
error, indicate that an ncreasa i tibar intaka from
13 0 g/day on the averane to more than 36 0 g/day
is associatet with an up 15 49% reduced nisk of
colorectal cancer in both European men and women
{Fic. 1}, irrespective of fiber source The EFIC findings
on fru:t and vegetable mtake show different
reiations, depending on the cancer site. A protective
effect of 39% risk reduction by increased fruit
cansumption, {69.0 g varsus »490.0 a:day) but
nat of vegetables was observed for lung cancer
Frutt and vegetables reduced the risk tor carcinoma
of the upper gastra mrestinal tract by 45%

{287 g versus »156q/day]. this eHect was not
ohserved for prosiate or breast cancer,

The investigato: of bady weight and trezst cancer
risk showed that among postmenopausa: women
who are not using hormonal replacement thorapy,
cbesity is a significant and independent risk factor
tor breast cancer. Iy a few studies it has been
reported that physical activity reduces the nisk of
breast cancer This aspect will be studiad in more
depth within the EPIC cohort. The range of leisure
phys:cal activity varies substantially among the
countries involved in the EPIC Study (Fig. 2)

Left over samples from the VERA Study {biological
samples from 2000 subjects) were used for a
project on hreast cancer, In collaboration with

Dr. T. Stirmer and co workers from the research
group headed by Prof. H. Brenner, Zentrum tir
Alterstorschung {Center for Gerontology) in Heidel
berg, we v.ore abic to dentify a genetically
detormined alioenzyme of the alcohol dehydroge
nase that modifics the relation between alcoho!
consumption and breast cancer nisk. In a case
control study of colorectal cancer, which was done
in collaboration with the Department of Toxicology
{DIfE) and a rasearch group from Barcelona, an
interaction betvseen the effect of alcchol consump
tion and alloenzymes of sultotransfzrases was
documented

Cardiovascalar dissase

Cardiovascular diseases - specifically coronary
haart disease ICHDj and stroke - are the major
causes of death in Germany. Nutntion and hifestyle
are affecting the main nisk factors for CHD. In the
EPIC-Potsdam Study we investigated the relation
between dictary patterns and risk of hypertension
in 172 incidant cases of hypertension. This study
was funded by the DFG. A dietary pattern with a
high intake of fru:t, vegetables, and milk products
appears 10 be associated with a lower nsk of
hypertension.

Another project based on data of the EPIC-Potsdam

Fgure 3
Lessure physica: activily in the countries
involved in the EPIC-study
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Poatet

fs conouciod wethi the EMBF netwarg
lauo

projzct Mowcular nutnor reseaich™in oo
ratian with the Unvarsity of Magdebiurs

detarminonts of the Lomacysia: ng foliz ac.y
mctahzl'sm ae used 1y e
not Pt onal end lifas
-shoot myocarg al wiarct

& papuiation o control stury {Coror are
Risikotakioron (3 Arteriosklerase ber Frauer )
wamnen fram e ity of Bamoig xdueied
n cotfabarztion with 2
Hospital Kambueg Eppendant. Teed hons
of cardiavascuiar heart disease and 255 controt
wiornen wera interviewved in 1999 ana 2230
The handings can be translared mto a rumber ot
proventive Mmuaswies Concem.rg coror ary hoait
[+ I wAmer: a disl low i meat, maat
preeducts, and ather calencelly dense foods but
by in frunts and veqetebles, regular physical
actiely, and nd smoking ate benchical.

Dizbetes and the inetabolic syadrome
In:partart resuls regarding the pathacenests of
typz 2 Gabotes wore ganarated i coilaboratior
vt thee Dapartment of Clinisal Nutrition [DHE).
Type 2 diabeles is charasterzed by a marked nsulin
resistance due to impaired insulin secret. xn and
decreased plasma nsulin (oncontratians.

ire reararch hypothasis undarnvestination wes
that ype 2 diabet2s 13 a mamfestation of an
onguing nflammatary acute phast response that
15 characterized by alterations in so-talled acute
phase protoins.

Findings of a case-control study embedded i the
EPIC-Potsdam Study indicate that an increase of
inflammatory markers in the blood, such as
inter'eukin L 6 and iL-1B, 15 associated with an
elevated risk of type 2 diabetes. In contrast,
adiponectin, an adipacyte denved paptide, reduces
the nsk Fuithermore, the signiticance of genetically
induced enzyme variants will he studied.

Another compiememary study on diabetes is being
dong in collaborat:on w:th Prat, Schrazenmeir and
the research group 1n the network "Molecular
nutrition research” in Kicl The project includes
participants in the EPIC Potsdam Study who have
been type 2 diabetes patients for several years
The research objective is to examing protems
responsible for transport and binding of fatty acids
and their genetic palymorphisms. We study lifestyle
factors in relation to the metabolic syndrome,
taking into account brochemical and motecular
characteristics.

Overweight is an established risk factor for the
metabolic syndrome. However, there 1s tack of
prospective data on weight development and the
associated manufestations of the metabohc
syndrome. Preliminary results of the EPIC Potsdam
Study indicate that weight gam in early adulthood
{age 25 40 years) has a greater effect with fegard
10 the risk of diabetes than does weight gain atter
the age of 40 years {28% and 21% increased nsk,
respectively).
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Nutsung g Restserer cer VERA Stuee
215 o6 sche Matenanen und hiszher oy
MessqreZen vor 2000 Frebandenr e gan vor)
afs Rererenz wuree vor T Stunmer unc

M tarkaitern aus cer Athaitsoruppe ver
Fict. A 3rerner Zentru~ fur Altersterschung
Fardalberg. unc une der Meclhuyz:s erbracht,
Jass eir gepatisch bedingtes Al serzym Jer
Alkghe dahycrogenase cas Edrarkungse sike
fur Brestirehs noverbir dung mit err Alkohol-
aurcbma modif zert M tder Abtei ung Tow-
kalogr: ves CIZ und e'ner Grupp: aws Barce-
Izna kennte -+ Rshmen ziner Fall-Kantre! -
studie mit Cickdarmkarinomarkrark tar eire
Irteraktinr avaschen det Alkcholwirkung une
Al ozpopen cer Sultatiansterasen enteeckt

weargan

Herz-Kreislauterkrankungen
Kerstin Klipstein-Grobusch,
Dagmar Drogan, Manuela Bergmann

Artzncskiaratische kerz-Kreslag i
Erkiankunger  insbesonosre e koronare
Harzkrankhe t {KHK) crd der Schiaganiail
zablen :r Deutschiand zuv cen fubrenden
Tadesursachen Eméhrung urc Lebersstit
spg'er hengchtiich der Bezinf ussung K.as-
sischar Riskefabtorer for die KEK eine
zertrale Rolie In emner vor aer DFG gefor-
derten Stucie wurde die Bazishung ven
Ernabrungsmustern zum Hypertonierisika
prospektiv an 172 inzidenten Hypertonikern
in der EPIC-Potsdam-Studie untersucht
Inshesondzare em Ernakiurgsmuster, das
durch hehe Aufrahmen van Obst, Gemiise
und Milchprodukten gekernzeichnet (st,
scheint mit einem vaerm:inderten Hypertonie-
nsiko asscziiert zu sein,

Im Rakmen eines BMBF-Netzwerkprojektes
zur “Molekularen Emahrungsforschung” mit
der Universitat Magdeburg werden gene-
tsche Daterminanten des Homacystein- und
Fo'sauremetabalismus n der EPIC-Potsdam-
Studie fur Unersuchungen zur Beziehung von
Ernahrungs- und Lebensstitfaktoren und dem
Myokard- bzw Schiagantalinsiko heran-
gezogen. Gemensam mst Prof €. Windler
vom Unmiversitatskiinikum Hamburg-Eppendorf
wurde eine populationshezcgene Fall-
Kontroll-Studie (Coronare Risikofaktoren
fur Arteriosklerose ber Frauen) in Hamburg
durchgefiihrt. 200 an Herz-Kreislauferkran-
kungen erkrankte Frauen und 255 Kontroll-
personen wurden 1999 und 2000 tefragt.
Die Ergebnisse zeigen eine Rejhe realisier-
bharer MaBnahmen zur Pravention von Herz-
Kreislaut-Erkrankungen ber Frauen auf eine
Ernahrung mit weniger Fleisch, Wurst und
anderen kaionendichter Lebensmitteln zugun-
sten von mehr Obst und Gemuse. begleitet
von regelmatiger korperlichar Aktivitat und
Verzicht auf Nikotin ist von Vorteil.

Disbetes melines und
Fetabiohsches Syndron

Heiner Boeing. Anja Kroke, Anja Schienkiewitz

bates-mal tus-Typ-7 hornter n
wenarbeit mat der Abtzi ung Klusche
Ernahrung das 308 gefundap werden
Gekererechrat duich einen re'ativen
insulinmargs au'grurd eiret Starung dai
nstlnsskistion, gehit dar Typ-2-Jiabetes
gewchrack mit ener  mebr coerwer 321
ausnepagten Insulinrzsistens sinher

Der vemutung, a1ss dar Typ-2-Ciabeates Folge
€ ner ancauemaen erting chen Akut-Phase.
Reaktion .st, deren Verancerurier in cen
Akut-Prase-Proteiren sizhthar wire, wuree
suerst nackyegangen

In eingt in die EPIC-Petsdam-Studie

€ rgshetteter Fal! Korteel-Stuaie konnte
gesesgt werden, cass ethabte Entzir durgs-
paramneter im Blut woe Interlewkon [L-C. 1B
mit einem groferen Erkrankungsrisiko ful
Typ-2-Diabetes asscziiert s'nd.

tbenso hornte geze gt werder, das 2.8
andare Ste*fwechselprcdukte der rettelie
wie das Ad.pcrectin risihosenkend wrrken
Van wissenschaftlichem Interesse ist auch
die Bedeutung genetisch beaingter Enzym-
vananten Erganzt wird die epidemiclagische
Ertorschung des Krankheitshiides Typ-2-
Diabetes durch die Zusammenarbeit mit
Prof. Schrezenmeir und der Forschergruppe
im Netzwerk "Molekulare Emahiungs-
forschung Kiel".

Die gemainsamen Untersuchungen erstrecken
sich auf die Studienteiinehmer er EPIC-
Patsdam-Studie, die schon langer an Typ-2-
Diabetes erkrankt sind Erforscht werden
Transport- und Bindurgsproteine der Fett-
sduren und derer genatische Varnanten.

Fur das Metabolische Syndrom untersuchen
wir Lebansstilfaktoren unter Berlicksichtiqung
der bochemuischen und melekulaigenetischen
Betunde. Wahrend die Bedeutung des Uber-
gewichts als Risikofaktor unumstritten 1st,
abtes:z B. kaum prospektive Daten fu
Gewichtsentwicklung und Diabetesristko
Die bishenigen Auswertungen der EPIC-
Potsdam-Kohorte dazu ergaben, dass ein
Gewichtsanstieg im frithen Erwachsenenalter
zwischen 25 und 40 Jahren einen groBeren
Einfluss auf das Erkrankungsrisike besitzt,
einen Typ-2-Diabetes zu entwickeln, als der
Gewichtsanstieg nach dem 40. Lebensjahr
{38 % bzw. 21 % erhohtes Risiko).
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Department of Nutritional Toxicology
Head: Prof. s Hans Fudoif Glan

Fooz nat only concists o nutricnts, but als) contains
niaturai and anthropogan e AoANLTILYE Lomnonent

aotermine small, taste and look of toods.
Many may bz absarbec and interfere with functions
of the orgamsm. Indzpendent of whether these
cttects are favorable o harmful in the mdviduat
case, an accumu’ation of xenobotics has o be
2. The el mnaton of xenabiotcs usuzty

this biotransformation means a detondication in
principic, 1t ¢an lead to highly toxic metabolnes
some cases Biotransiormation 1s therefore a centra!
aspect for understanding toxicoloq:cal effects, m
particular as it is extremely variahle.

The studies in this dapartment are aimed at the
octemuranan of ratural and anthropagenic toxie
substances in food, the eivcidation of thair
mechanism of action, and the assessment of

2 type and extent of the resulting health nisks
3:tion, widividual genctic factors ans nutritanal
cftects which enharce or recuce the nisks shau.!
be reconmized. Toxicolagical effects madiatad by
chemically reactive metabolites are of special
interest because, even at low expasure, they may
lead to ineversinle and cumulating damage.

Tre pathophysiological consequences

of this damage  such as cancer, degenerative
changes, sllergy and malformation or mherteg
gamago in descendants - are only mamifested alter
a latoney period, which can be several years on
decades of somatimes even generations. Thorefare,
itis almost imposs:hle 0 clucidate the causal
reiationships only by using epidcmolagica! methods
Nachianism based biomarkers for dispasition,
exposure, intema! load and early pathoplrysioiogical
changes are dovised and integrated. in cooparation
vith the Depantmant of Epdemiology. 1o studies on
refationships betweer dict and heaith.

Recombinant test systems for

toxicological investigatioss
Bintransformation is determined primarily by tha
xanabiotc metabolizing enzymes. whose levels and
characteristics may extremely vary between species
and tissues. and are alsa influenced by the indivdual
genetit constitution, diet and other envitonmenral
factors. Due to the deciswe rele of biotransformation,
these variations have to be taken into account in
experimenal and epidemiological mvastigations.
Moreovar, an appropriate biotransformation is a
tundamental prerequisite for the usage of bactena
and cells in culture for toxicolngical invest:gations.
Genatic engineening aliows the expression of
defined enzymes from human directly in cells
used for toxicological Studies.

Figura 1

icity of nitrofen to Salmonelia typhimurium
TA1538 (circlas} and a TA1538-denived strain
axpressing humean sulfotransterase 1A1 ftranglas)
Tha decraasa in the number of revertant colonies

at high dose levals is due 1o toxicity.

:'38
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Lebensitte” erthaiter nicht nur Nehrstoffe,
sondern auzt nicht-nutritive Komponenten
(Fremdstoffe) D:esz kinnan ratur icher adar
35 52 nund unt
ANGETErn = :schmack und Ausszhen
won Nahtungsmittzin hastirmmen. Viale Frema-
ste e warcer abscihert ung wrkan aut aer
Crgan smus ein Unabhang 2 davon, ob die
Wirkune 1m Binzeltal gurstic ader ungunstic
ist, muss 2ine Akkunulat cr vermeder
werden De Eunvnation vor “remdstefien
ist oft it enar staffichar Jmwandiurg
verburgen Ciesa Biotransformation hadautet
in der Regel emne Entgiftung. kann aber im
Einzeltall zur Bildung vor stark texischen
Procubten fubren Sie st air zentialer Aspekt
fur das Verstandois vie 2r tox kologischer

Wirkurgen, zuma sie hech vanabe! ist

belnacnigar 2xpas tior zu wrevarsiblen und
kumu >n Schader fubren karner

O e pathophvsioioqischen Folgen  wie Krebs,
ceganerative Veranderungen. Allercien und
hissk:ldungen oder Erbschaden in Nazh-
kermmer  manifesteren sich cabe typischer-
we se erstrach ener Laterzzet. die Jahre,
Jahreehnte oder sagar metrere Genzrationzn
betrager kann. Dies esschyvant cas Erfassen
van atin'og schen Zusammenhangen mit
epidernislogischer Methcaen, Auf Mecha-
nismen basierence Biomarker tar Disposition,
Expasiticn, mterng Belastung und trihe
pathophysiolcgische Wirkunger werden i
Zusammenarbent mit der Abteilung Epidemio-
logie in Untersuzhurgen dber Zusammen-
hange von Emahrung une Gesundhe it
integriert.

Mutagera Wirkung (Revertantenkalonien pro Piattel
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Abhildung 1

Nutzganitat von Mit:sfer int korvetionelien Stamm Salmonefia typhimurium TA15J8 (Krese) und einem
daven abgeeiteten Stamy, de: <t humane Sulfotransferase 1A1 exprimiert {Dieiecke). Die Abnahms

Jer Zan Jer Kluanten im StainT

Die Arbeit der Abtetlung hat cas Ziel,
natuthche und anthropogens Szhadstoffe
in der Nehrung zu erfassen, deren Wirkungs-
mechanismen aufzuklaren und Art und Hohe
der sich ergebenden Gesuncheitsrisiken
abzuschatzen. Zudem soller ndwviduelle
genetische Faktoren und Nahrungseinflusse
erkannt werden, dre Risiker verstarken ader
vermindern. Von bescnderem interesse sind
Aihungen, die duich chemisch reaktive
Metahaliten vermittelt sind, aa diese bereits

TA1538-hSULTTAY bei heher: Dosen beruht auf Toxizitat.

Rrkombinante Testaysteme tur
tox:kelogische Untersuchungen
Eva Muckel, Yungang Liu, Walter Meinl,
Susanne Schiichter, Yasmin Sommer,
Ulrike Pabel

Die Biatranstermation wud in erster Live
durch fremdstoffmetabolisierende Enzyme
bestimmt Je nach Spezies. Gewebe. indivi-
duetien genetischen Faktoren, Emahrungs-
weise und anderen Umwelteinflissen kann

TA 1538-hSULTA1A!



G.e Ausstattung met diesen Enrvmen und
tamit de tmpfindhichheit :nuber Schac-
stetien extiem unterschiediich sew. Ciz
Berichs chtigung cer Biotransfermation ist
auferger fur die In-vitro-Texikologie unant-
hehrlich Hierzu exprimieran wir mit gantech-
nischen Nethaden cefimierte Sniyme ges
Menschen in Ze'len, die sich fur toxtkole-
grsche Studien egnen, Zur Zeit urtersuchen
wir vor allem dig Sulfotransfarasen (SU.T).
caneben auch Acetvltransieraser und
Cytachrome PAS0. Diz SULT zeichren sich
sowch! durch e hohes Detexifizizrungs- wig
auch ain hohes Toxifizierungspotenzial aus
{in Abhangigket vem Wirkstot). Wir haben
bereits 18 SULT des Menschen und 17 SULT
von Versuzhstieren i In-vitre -Systemen e«pr-
miert, € nie bumane Form haber wir ubereies
a 5 Transczn in die Maus eingeschlieust
ese SULT waren in der Lage, ellein odai in

testal, coch war e beraits in miecngen Cosie-
runger mutagen. wenr de SUTTAL des
i Teststanun exprsiert wurde
=sentlich gerngere Mutagentat vwurde
zxpressicn vor SUT cer Maus acer der
en. Es st dastath zu bafurchian,
Jerschen eine starkere
shung entfaltet als o der Tiesmadel e,
in cenar seire kanzercgene und teratas
Wirkurg ertaecht wurde

dass Nitrcfer im

W

Walter Mein!, Ronny Koliock, Heiko Schneider

Fur mehrere SULT ces Menschen sind gene-
tscha Po vmupr smen nrachgewiesen
SUTIAT e 1AZ sind ge, nahrurgs-
relevantz Kal zerngzne tu aktvierer urd
inaktivieren, veobe: wir matkante Untes-
schiede wischen Alloerzymen entdeckien
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Genotypisierung rler humanen Sulfotransfesase 1A} durch Pyrosequenzieren des Genabschnittes oseeTeeeT

tkodiert Arg< * hohe Enzymaktivitst und -5

tabilitat) bai Allel -1 und C*ACTCCCT hodient His® *, reduzierte

/\Hnnm/mahlll.al)be1/\|le| *2. Gezeigt sind die Ergebnisse fir die drei mdglichen Gencrypen (hcrrc‘,jox

fih eine der beiden Formen oder heterz

ot). E. S: negative und positive Kontrolle; A, C, G, T: Zugahe des

betreffenden Desoxyribonucleotids iLicktsignal be: Ubereinstimmunyg mit der Sequenz;.

Kombination init Cytochromen P450, iber
100 Stoffe (wovon viele in Nahrungsmitteln
votkommen) zu Mutagenen zu aktivieren
Hautig erfolgte die Aktivierung eines bestim-
mten Stoffes durch eme emzige oder wenige
SULT, z. B nur durch ein humanes Enzym,
aber nicht durch Rattenenzyme. So erwies
sich das in die Schlagzeilen geratene Nitro-
fen als inaktiv in konventionelten Salmonelia
typhimurium Stammen (den Zielzellen des
am haufigsten eingesetzten Mutagenitats

Zur Genotypisierung setzen wir die Restrik-
tionsanalyse und das Pyrosequenzieren ein.
Wir untersuchen, ob sich die Haufigkeit
verschiedener SULT-Genatypan zwischen
Tumorpatienten und Kontro!probanden
unterscheidet, wober Emabrungsgewobn-
heiten mitberiicksichtigt werden. In Zusam-
menarbeit mit der Gruppe von Elien Kampman
{Wageningen) fanden wi, dass Dickdarm-
Adenoma bei Rauchern mit dem schnellen
SULT1A1-Genotyp assozrert sind

i 12511 this
the sultotransferases (SULTL i acdiiion
are investigatnz acetyltransterasos
chromas F450 tass of QUL: is char
by a hugh cetoxfcation as wai
<auon petential (zepending on
Am,,nc'\ Wa have exprossed 18 r.unan SulT
and 17 SULT trom 1zboratory annmals m in vitro
125t systems. Furtnenmore we have intraduced one
SULT as a transzone 110 a mause

SULT were capatle of actvating more than 102
chemeals, mcluding many tood bame compounds,
to mutzaens The acuvation of vanous chemicals
occurred by only one or a few SULT. for instance
by & human SULT but not by any rat enzyme An
example 1s nitrofen, which recently was in the
neadlinzs n Germany due 15 a massive conta:
mnat:on in ammal feeds and arganically grown
chicken. Nitrofen was inactive in the conventonal
Salmonella typhimurium swains [the target cel's

ot the mast widaly used mutagamcity assay) bul
was mutagenic even at very low dose levels in
comesponding strains expressing human SULT1AT.
Expression of any of the available rat and mouse
SULT l2d to much weaker actvation, Thus, human
may be more susceptible towards nitrofen than
the rodent species in which (15 carcinogens and
teratogenic actmity had been detected

a

Polymorphisms of SULT

Genetic polymorphisms have been detected for
several human SULT. We demonstrated that
SULT1A1 and 1A2 are capable of activating various
giet bome carcinsgens, ang we detected large
differences in the activation potential between
aligenzymes. For the determ:nation of polymor-
phisms we use restrict:on analyses and pyro-
sequencing. We are studying whether the frequency
of different SULT genotypes varies berween tumor
patients and conuol subjects; dietary habits are
also taken into account in these studies

In cooperation with the group of Ellen Kampman
(Wageningen) we detectad an association between
the occurrence of colon adenemas in smokers and
the fast SULTTAY genotype, suggesting a causat
role of smoke bone aromatic amings and/or
alkylated polyarenes. Together with the Department
of Epidemiology, we abserved an association
hetwean adipositas and the slow SULT1A1
genotype; this influence may be mediated by
central neurotransmitters or iodothyronines,
which bath are substrates of SULT1A1.

Figure 2
Determmation of a genetic polymorphism of human
sulfotransfarase 1A1 via of the
gena segment (5FG T with allgle 1 (high
enzyme activity/stability} and CBACTCCCT with
allgle *2 {reduced activity/stability). E. S: negative
and positive controis; A.C, G, T: addition of the
comesponding deoxyribonucientide femitting fight
signals if matching the sequerice).
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Synergisms in chemica!
mutagenesis/carcinogesesis

Faod cantains 3 pisthora of contponents, auakicg
the quostion on w:teract:an in noxigus cftects
Using our 6 vitrG test systems we demonstiate
that many beazylic and a'tviic alcohis o
to n:Ltagens by SULT. After the admins
a representatve of this class, 1 hvdroxymethy!
pyrenc (HMP). to rats wa observed strong DNA
damage {adductsiin vanous tissues However,
the analysts of urmary metabaines and motabalism
studhes i tissue samples indicatot that the major
pzrt of HMP 15 mataholized in @ hamiless way to
carpoxylic acids. Inhibition of this pathway n tha
rat by cancurrent adnumistration af ethane! ar

4 methylpyrazole fan antidote m methanol and
slveo! poisoning) ied to dramatic  up t2 200 fold
increases m the levels of HMF-induced DNA
adducts. Although ethanal is not carcinogenic in
an-mal madels, aicohal consumption 1s & clear nsk
tactor for various tumors in humans {especial'y
in smakers) Therefore, nttirect mechanisms may
e pivotal, such as the syrergism of ¢thans with
HIP {3 mctabolite of @ smoke-borne carcinogen).
1+ iz prbabig that this synerqism

1z not limited to HMP, a5 the human is exposad
te numerous compotnds that can be inactivated
by dehydrogenases and toxified by SULT

Insight from hiomarkers o the matare and
{ate of reactive metabolites formed in the
organism

Nowadays, acutely toxic chemicais reach relevant
levels in foods only in exceptional cases in Westem
countries. However, the organism is still exposed
1o numerous natural and anthropogenic chemica!s
which have a potential to cause cancer in prin-
ciple. Since the complete avoidance of thase com
pounds is impossible, it is important to assess the
risks resulting from individual exposuras and to
l2ain which are substantial. We seek to use certain
classes of chemicals present m unine (and other
biological samples) to characterize the chemical
structure, the level and the turther processing of
the reactive metabolites formed in the organism:
reactive metabolites are either detoxified or react
in an uncontrolled manner with cellular compo-
nents. For the detoxification, the conjugation with
glutathione represents a major mechanism.

The conjugjates are usually processed to, and then
excreted as mercapturic acids. Important targets
for toxicological effects of reactive intermediates
are the base residues of the DNA. Modified bases
or thew nucleosides are released when the DNA
is repaired or the cell dies

Figure 3

Influencs of co-treatment with ethanol or
4-mathylpyrazola. an inhibitor of aicahol
dehydrogenass, on DNA damage (adducts) by
1-hydroxymethylpyrena (HMP} in kidney of rats
in vivo (5 animals per group). :
From teft ta right: control; 6thanol concentrations;
methylpyrazo!l -
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Dies legt nate, cass aromatisshe Amine
und adyhertz Polvrykien aus csm Zigaretter-
rauzh 2inar Kausartaktor ¢ 2327 Entarteng
darstaller. Zusammean mit car Abte lung
Ep:dermio 33 & heehachtaten wi eing
Aszoration ¢ her gev argsamen
SULTTAT-Genatyp une oe~ Avftreter von
Adpositas, diesar Einfluss kennta durch
zertrale Neuratransin:tter odar Schilddiasen-
harmere ver— et seir, ¢ @ beide Substrate
fur dig SULTTAT sind.

AL STHETI ey colin
pnene, T ongene o
Heli Hollnagei

Lebensmettal enthalten sing Ve'zahl van in-
haltsstofter. Uiber die rterak tionzar bt schadi-
gender Wirkung st nech wanig bekannt it
unsaran in-vitrg-Systemen kenrten wir zeigen,

o Carbansduren He~mung diases Wages
durch Gehe des konkunietensen Substratas
tthanal caer aes Alkahaidebydiogerase-
Hemmstoties d-Methvlpyrazs (Artizdot bei
Metharct- und Clyzei-Vergiftungani tuhrte
zu ener cramatischer - is 203tachen
Zunabme - von CNA-Agdukter durch AWVP
in Rattengzweben. Obwwoht £thansl i Tier-
versush nichtkanzeragen ist. steilt Alkohol-
konsurr beim Meanscher emen R:sihofaktor
fir testmmte Tumcrer dar (hesenders bei
Rauchern} Es hiagt dashalb nabe, indiigkte
Wirkmecharismen zu postulizren, wie car
von uns enteecktz, starke Synaraismus von
Ethenol mit HAMP {einem Matahaliten emnes
Inhaltsstaffes des Tabakiauckzs). Doaser
Synerg.smus dirfte nicht auf HAAP beschrankt
sen, zuma! der Mensch vielen Stoffen ausge-
setrtisy, diz durch Dehydrogenaser inaktiviert
urd durch SULT toxifiziert wercan konnen

HMP-DNA-Adcukze pra 10° Nucleotide

100600 ¢=
[ X
10000 & I
1000 B
by e el
100
Keina Ethanol ig / kg} 4-Methyl -
215 08 25 pyrazot
Zusatzbehandiung
Abbildung 3

Einfluss einer gleichzeitigen Gabe von Ethanol und 4-Methylpyrazol, einem Kinisch genutzten Alkohol-
dehydrogenass-Hemmstofi, auf die DNA-schadigende Wirkung (kovalente Bildung} von 1-Hydroxy-
methylpyren (HMP} in der Niere der Ratte in vive {5 Tiere pro Gruppe.

dass zahlieiche altylische und benzylische
Alkohole durch SULT zu Mutagenen umgesetzt
werden. Nach Verabreichung eines Vertreters
dieser Substanzklasse, 1-Hydroxymethylpyren
{HMP). an Ratten stellten wir eine starke
DNA-Schadigung {Addukte} in Geweben fest.
Eine Analyse der im Harn ausgeschiedenen
Metahaliten und Untersuchungen mit Gewe-
beproben zeigten aber; dass HMP vor allem
iiber einen unproblematischen Weg metabo-
hisiert wurde, namlich durch Dehydrogenasen

Biomarker fur die Bilduny und
Inaktivieruny reaktiver Metaboliten

Heiko Schneider, Wolfram Engst, Lan Ma

Akut toxische Stoffe kommen in den indus-
trialisierten Landern nur noch selten in rele-
vantel Konzentration n Nahrungsmitteln vor.
Dagegen ist der Organismus mit vielen natir-
lichen und anthropogenen Stoften konfron-
tiert, die ein Potenzial haben, Krebs zu verur-
sachen.



idung dreser Steffs
abyeschatat wercen,
+ bain-

unmbglch st muss

Klassen von ausgeschizgensn Substancen
auf aie Art, Menge und Prozessierung oer
azhideten reaktiven Metabalite unc auf
die Wirksamkeit von Schutzmalina
2 schlieRen Reaktive Metabohiten konnen
entweder metebolisch detoxifizient werder
oder unkontrotiiert mit Zeilstrukturer rear -
ren. Von herausiagender Badeutung fur die
Detoxtizierung 1st die Korjugation nut Glute-
thion. Die Konjugate werden vorwiegend
2 Mercaptursauren prozessiert und als
soiche ausgeschieden Wichtige Zielstruk-
tuten fur toxikelegische Wirkungen sing

die Basen der INA

EZ Abbildung &

2 Basen weraen bz car CHNA-
Reparatur odai bem Zeltec a's Baser- cder
Nuziaasia-Aaouk tzt Aus der
Stiuktur der ausgesc zn Mercaptur-
saurer. und Basen/Nucleos 3-Addukte kann
aut die Struktur des reaktiver Matabe. ter
a=schlossan warcen Das Verhaltnis cer
Menger an Mercaptursauren cu Basen:
Nuzieosin-Accuktzp aus einem rgaktven
Metaboliten ir einem Individunm stellt ein
taB tur szine aktuells Detexitizierings-
kapazitat dar. Cie erwahnte Interakticr von
Ethanol und &-Methyipyrazc: mit cer Altivie-
rung von HVP i der Ratte manitestierte sich
nicht nur in den DNA-Addukten, sondem auch
an emnem nicht-invasiven 3.omarker, der
Ausscheidung emnar aus dem aktiver HRAP-
Metaboliten gebiideten Mercaptursduie

LC-MS-MS (Hochdruck-Flussigkeitschromatographie mit Tandem-Massenspektrometrie)
20t Bestimmung von Mercaptursduren und Basen-/Nuclzosid-Addukten.

L# ]

The mercaptunic 3ci3s and base/nucleas:de asducts
contain much structural information from vetiich
tha nature 2f the reactve species may be inferred,
rmore the ratio of the levels ot mercapiuric
ZeHds versus hase/nucleoside adducts from &
specific rezcive matebalite in a sebiect represonts
& measure of its actual detoxification capacity.

The above mentionad interaction of ethanel and
4 methyipyrazole with the sctwation of HMP in
the rat was mamfested not only i the levels of
DNA adducts, but also u1 @ non invasive biamatrker,
the urinary excretion of a HMP dorived mercapturic
acd,

Figure 4 |

l%-MS {kquid chromatography and tandem mass
spectrometry) for the datermination of mercapturic
acids and base/pucleoside aoducts.

41



Drittmitte!projekte
Externai Funding

Titel: HC Amine Hetatazvkhische aromatische
gekochien Lebensmitteln Rabio n oor
hen Gesundheit/ml Amnes
amines o cooked food rolo in human haaih
Finanzierung: EU

Laufzent 02/30 01,02

yehe

Tite!: Untersuchung das Enfiussas van Dstr
Sultamaten auf diz Konpugation von Csuagio! duich
wie verschiedonzn Formen ger humanen
Sulfotransferasen

Finanzienng. Jenapharm

Laufzait 05/0Z 06/03

Titet: Die Nutzung hepatischer Funktionen fir in
vitro Verfahren zur Prifung von Stoficn mit dem
2ol cer Einsparyng von Tiorversuchen
ancrung BMEBF

Lautzois 01,99 0201

42

Ausgewsgnlte Puo ikat'onen
Seected Pubiications

Originalarbeiten/Original Papers

At Y M Gan A Mocke B Paba U
Sarg, B L. ! s BL PR s, ok
Metabolic actvat.on o° the enviranmenta
contaminant 3-nitichenzanthione by human
azety rans grasas and suictiansterases

Carzinogenas's 23, 1937-7545 {2000

Engst, W, Pahel, U . Glatt. H ; Cenjugation

o 4-pitraphenc’ ang 4-hycrexylanazolas i

V73-cterivec cel's expressing InQvigua: forms
o* hurnan sulphotiansterases Environ Tawzol
Fharmacel 11, 243.25C {20321

Glatt H . Boeng. H., Engelke, C E.. Ma. L.
Kuhiow, A, Pabe!, U . Pempur, C., Teubret,
W Memnl, W, Human cytasol.c sulphotrans-
ferases: genetics, charactenst os, toxicolcgical
aspects Mutat, Res 482, 2743 (2007

Glatt. & . Fabel U, Muckel, £, Menl, W.
Activation of palycychic aramatc compouncs
by cONA-expressec phase | and phase I}
anrymes Polyeychic Aromat. Comp. 22,
955-967 12002).

Henschier, R, Appel, K. E.. Heywiorth, C. M
Glatt, H.: Proliferation and d:fferentiation of
murine haemopoietic progen:tor cells in
stroma-free culture in the presence of
metabalites of chionnated pestcides. Toxicol
in Vitro 15, 31-37 {20014

Kester. M. F. A 2uouk, S van Toot. H.,
Thboe . D . Meml, W, Glawt, 4 Felany, C N,
Coughtrie, M. W. H., Schuur, A G., Brouwer,
A Visser, T J. Potert inh:hiticn of estiogen
sultotans’erase by hydraxyhated metabol:tes
of pehvhalogenatzc aromatic hydrocabones
fevea’s a'ternative mechar:st: for estioganic
activity of endocrine disruptars J Clin
Endacrinol Metab. 87, 1142-1150 (2002).

Luch, A, Greim, H., Buters,J T M,
Mahadevan, B, Bard, W M, Doehmer, J ,
Serdel, A, Glatt, H.: The raie of cytachrome
P450 1B1 in diberzofa, /] pyrene-mduced
carcinogeres:s Palyzychic Aramat. Comp 22,
787-789 {2002}

Ma, L. Kuhlow, A . Glatt, H.: Zthandl enhances
the activation of 1-hydroxymethvipyrene to
ONA adduct-forming species in the rat
Palycyclic Aromat. Comp 22, 933-946 {2002}

Meani, W, Glatt, B - Structure and lscalization
cf the uman SULT 21 gene ng ghborboog
1T181 and 2 SLLT D psau
em. Biophys Ras Commun 2
£55-852 {2031)

2N

o
88,

Man, W, Meermar, . H, Giatt H
Oifferential actwation ¢f promutagengby
alinanzymes ¢f human sulfotransfarasa
ed i Sa/monella typhimurium
tics 12, 677-588 {2002}

NMucke!. E . franaser, H., Glatt, H.:
Heterologaus expression of human N-
acetyltransterases 1 and Z and
sultotrensferase 1A7 in Salmonella
typhimurivm ior mutagamcity testing of
heteragyelic amines. Foad Chem. Toxicol 40,
1053-1068 (2002).

Teubner, W, Meini ¥, Glatt, 5 : Stabie
expression of rat suifatransferase 181 1n
™79 cells: actwation of benzylic alcohels to
mutagens Carcinogenesis 23, 1877-1864

12002

Williams. J A, Stone, E M, fakis, G.
Johnsen, N., Cordell, J A. Meinl, W., Glatt,
H.Sm, E.Phillips.D H:
N-Acetyltransferases, sulfotransferases and
heterocyciic amine act:vation in the breast
Pharmacogenetics 11, 373-388 {2001}

Buchbeitrige/Book Articles

G:att, H. Genetische Pelymorphismen

von Sulfotransferasen als Suszeptibilitats-
parameter. in: Bioiagica: Mer:taning. Argerer,
J {Hrsg.). DG, \Wiiey-VCH, Weirheim. pp
86-8712001).

Glatt, H. Sulphotransterases. In: loanmides,
C (ed) Enzyme systems that metaholise drugs
and other xenotiotics John Wiley & Sons
Ltd . pp 353435 {20C2)



Lettung: Prof. Jr Michael Slant

Cie Abtziiung Gastomtestinalz Mirobisleg &
hat das Zie!, die im Darm iehenden Mikrcorga-
nismen zu charaktensieren ure dar2n physic-
rit pathophysiologische Badautung

zeigen Zu den trikiankungen, gie it
Storurgen in dar Zusammensatiung und

i armtlora i Verbinaung gebracht
waraan, gehdren unter ancerem Kolonkiabs
und entzindliche Daimserkrankungen Ein e1-
helyicher Antei’ der domvnanten bakterie len
Spzoes im Darm des Menscher ist nazh un-
hekannt. Durch Eiweiterung ces Spektiums
verfugbarer Chgenukiestic-Sonaen, mit cerer
Hilie Baktenienzellen kultvierungsunabhargig
mittels Fluoreszenz-in-situ-Hybnidisierung
nachgewiesen werden kdnnen, sinc die ' m
huTianen Barm vorkommenden Bekterien il
aroGerer Prazision und gesingarem Zeitauf-
weand als jemals zuver erfassbar Untarsucht
witd auch der Einfluss und der Abbau von
Inhaltsstoffen vor Nahrungsmitteln, zun
Baispiel Flavanaiden, auf die Darmbaktsiien
und di2 direkten und induektan Auswitkungen
auf cen Wirtsorganismus Mensch.

Abbildung 1

Angaicherungsmed er ausgewatite Gl qo-
unc Polys anae unc sekundare Pllanzan-
staite, die in cebensmittzlr vorkamm
Substratz eingasetst Obwohi e m
Isolate bekarnten Taxa zugeardret wer
konnter, geiang es, eme Azibe neusr Balta-
wrar wie 2. B. Dorea longicatena,
Anaerostipes caccae, unc Ruminococcus luti.
Andere Isolate warden noch charaktansernt
Cie Arz yse cer 18S-rhaserraler ANA-Sey-
uan; von Daimbaktener ermagiicht nicht nur
die phy ageretische Zuorcnurg vor fsolaten,
sanzern auch cie Kenstruktor von O igonuk-
leatic-Soncten, mit deren thite Bakterien-
zellen kultivierungsunabhangig nuttels Fluor-
eszen:-In-situ-Hybr disierung nachgew esen
warden kernen Acht neug Oligonukleat.d-
Sonder wurden konstruiert und shre Spez fitat
bezugich der Ziglorgan:sinen verifiziert
{validierung) Um die Valizierung der Soncen
zu heschieunigar, wurde eine Methade ent
wickelt, die es ermoglicht, die Spazifitat siner
Sonde mit bis zu 768 Refaren:z-Stammen fu
uberprufan

Automatisierte Erfassung fluoreszenzmarkiertst Bakterienzellen

Andreas Schwiertz, Raiph Thiel,

Pawel Namsolleck

Aus humanen Stuhlproben wurden stikt und
fakuitativ anaerobe Bakterien angereichert
mit dem Ziel, unbekannte Bakterien mit

Relevanz fur die Physiclogie des humanen
Darms zu identitizieren. Bazu wurden in den

Verbessert wurde auch die Geschwindigkeit,
Prazision und der Bed:enungskomfort der
automnatisierten mikroskopischen Erkennung
und quantitativen Erfassung Fluoreszenz-
markierter Bakterienzellen in Proben (Abb.1).
Die automatische Steuerung des Analyse-
prozesses sowie die Algarithmen fur ¢ie
Baktenenerkennung warden weiter optimeert.

Department of

Gastrointestinat M crobiology
Head Prof Dr d.2hzel Blaw

ltisthe gaal af the Ceparimg restinal
NMicrobi2'55y to characterze microrganisms of
strata thair
phwziological arnc patrophysio'omical rales.
Diseases that have been assocated with disorders
in relahon to com position and activity ot intestinal
flarz incude e g. cancer of the colon and
infiammatory bowel diseases A consigsradle
portion of the dominant bactera!l spacies i the
human gut have yet to be isentfied. A broadsnng
of the spectrum of available eagonucicatide probes,
with which bactanal calis can be detected viz
fluorescence 1 sitw hytvidization and withaut
cultivation, has wade pessible the more procisa
and ume saving identification of hactena Incated
in the human intesting than ever before. Food
ingredients, for example Havono:ds, are boing
studied n relation ta their infivence on and
aegradaiion by intestinal bacteria as wel! as
thes direcl and ndrect effests on the human host.

Diversity of gut microerganisms

and their autormated detection

Recent culture independent studies have shown
that approx:mataly 70 % of the dominant human
qut microorganisms have not yet been 1solated
and described. Therefore, etforts have been made
to isalate ang charactenize previously undetected
gut bactenia. Strictly anaerobic and facultative
anaerobic bacteria exhibiting catalytic activities
retevant to human physiotogy have been enriched
and isolated from human feces. Food ingredients
such as distary ofige- and pelysaccharidas as well
as dictary secondary plant metabolites were used
as substrates for bactenal ennchmeiss. Although
the majority of the isolates obtained by these
enrichments tumed out to be known species,
soveral new organisms could be iso!ated. some
of which have been characterized and validly
described. and included Dorea bngicatena,
Anaerostipes caceas, and Auminococeus luti
Other isolates are sull under characterization.

Analys:s of the 165 rANA seguence of human gut
microorganisms facilitates the recognition of
unknown bacterial species and has been used to
design 16S rRNA targeted ol:gonucleotide probes
for their culture-independent detection. Exght new
165 rRNA targeting oligonucleotide probes have
been designed and validated for use in conjunction
with fluorescence in-situ hybridization.

The designed probes target seviral hitherto
unknown o newly described bacterial species
Five of the 2ight probes are species specific while
three are group- specific probes. To speed up
specificity testng of nowly designed probes an
amay based method was developed. This method
can attord the simultanecus testing ot up to 768
reference strains.

Figuws 1
Automated dstaction of fluorescently Izbeled
bactesial cslls
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To improve the spacd, acsuracy, and case of use
af the autamated microscope chion and
mcration of fluaroscence lat bacteria: o
n f :cal samples, tha autamauc contra! of the ana!
ms for celi recogution have

and the tota! throughput and the
reproaetinity has thereby been mighly improveg

Metabolism of dietary flavoaoids

by intestinal microorganisms

I~ recent years, there has bean a groveng scwen
interest i 1sofiavonoids such as genstein and
daiGzein because ol ther poss:die mig in the
prevention of hormane relaed cancers, athero
sclerosis, and osteoporosis as well as a'leviation
ol mgnopausal symptoms anc the reduction in
soium choiesterol levels.

Previous work hat ind:cated that Eubactenum
ramulus, 3 stictly anaprolic tacteriun tound to
b present in the gastromizsina! ract of essentally
every human subject osted. cleaves the ring system
of severa! tlavonols and flavones, giving riss
the enntespandig hvdraxyphenylacetc and hydra
aypfenyipropronc acds, respectively, as well as
aoztate and butyrate More detadzd analyses in
resting cells and cell free exmracts of £ amulus
shiawed that the degradation of quercetin was
ancampanicd by the format:on of two transient
inmwrmediates, one of which was identitied as
taxitelin. The second unknown ntermediate was
subsequently purified, subjected to H and "*C
NMP analysis and unambiguously identifred as
a'phitanin {2 {3.4-dibydrozybenzyl] 24,6 trihydroxy -
benzoturan-3 onel. These resuits were taken as
¢vidence that the breakdown of quercelin by

E ramulus to phioroglucinel asd 3.4 dihydroxy
phenylacetic acid foliows the pathway depicted
infig. 1.

Tha conversion of the flavene luteoln by £ ramulus
was studied in more detail, Resting cells of

£ ramulus catalyzed tha reduction of luteatin to
criodictyol, a reaction that s anzlogous to the
reduction of quercetin to taxifohn However, a
structure anatogous to alphitonin could not be
¢etected in the luteolin degradation expenments.
it was thorefore postulated that the C-ring cleavage
of eripdictyol involves the intraccllular formation
of a chalcone which 15 subsequently reduced to
the corresponding dihydrochalcone {Fig. 2L

To further comoborate the proposed flavone-
degradation pathway, phioretin was used as a
model substance because it only differs from the
dihydrochalcone postulated to be an intermediate
in the pathway of eriodictyol breakdowr by the
absence of the 3" hydroxyl group in the B ring
{Fig. 2).

Figure 2 i
Pathway of qusrcetin degradation as catalyzed by
Eubsacterium ramulus

Y

Auch cie Umsetzungy des Flavors Lutesle

durch £ ramulus veurde nahar charakteris ent
Anvett 3raune, Lihan Schoeer. Cauce Rubiende Zehen vor £ ramulus katalysiaten
kerles. Auchiha Mahar die Reduktor ven Lutzalie 2u Erocictye
Ciese Realt on ertagt analog zu cer Reauk-
tar ven Quarzetin zu Textoim Allercings

)

Saitzmiger Jahrer gibt e3 21r zunebmans

wissenscha‘tliches interessz an Isctiavonen wurde in dan Expermenten rmat Luteshn kan
wie Geristerr ure Daivzen, ca Serizhtzr Produkt gafunder das dem e Quercatn-
cutoige diese Verbindungen gzgentber abbau autuztender Aphitonin analog ist

hormonabhargicen Kiebsarten, Atheraskle-  Daher wurcs postulien, dass die Spalturg
rese unc Dsteoporase praventiv wiksemsen  des C-Ringes von Enodictyo! zur inrazel ulara

und e:n2 Lindetung mancpausa e Symptame Bulzung emnas Chatkons fubrt, ¢as arschiie-
suwie sine Redukt.on des Servm-Chalestarin:  Bend zu dem entsprechznden Dibygrachalkon
Spiagels bewirker kennten reduziert wird {Abh 2. Um den vorgeschia-

Fruhere Untersuchungen hatten darauf hinge-  gznen Ahhauweg fur Flavone weiter zu

wigsen, aass Eubacterium ramulus, ein suikt  erbarten, wurde Phioretin als Mazdelisubstanz

naercbes Bakterium, das im Gastrointes- engesetzt da s sich von derm pastuliertan
tneiticht nahezu aller bisiarg carau® hin Cibydiochalkon-Intermediat des Ernodictyol-
untersuchter Menschen gefungen wurce, Abbauweqes lacigich durch das Fehizn der
das Ringsystem verschiedener Flavenoiz 3 -Eyaionyl-Gruppe im B-Ring unterscherdet
und Flavone spaltat und daraus ¢.e {Abh 2
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Abbildung 2 )
Weq des Quercetin Abbaus Jurch Eubacterium ramulus

entsprechenden Hydroxyphenylessigsauren Mit Hilfe eines neu entwickelten Testsystems
bzw Hydroxyphenylpropionsauren sowie zum Aktivitatsscreening gelang es, das
Acetat und Butyrat bildet Phloretin-Hydrolase-Gen fphy) in Escherichia
Detailliertere Untersuchungen an ruhenden colizu Klomeren und zu Gherexprimieren.
Zellen und Zellextriakten von £ @muluszeig- Das rekombinante Protein wurde gereinigt
ten, dass der Abbau des Flavongis Quercetin ~ und charektenisiert Das gereinigte Enzym
mit der Bildung von zwei Intermediaten ein-  katalysierte die Hydrolyse von Phioretin 2u
hergeht: Taxifotin und ein von uns mittels H  Phloroglucin und 2-{4-Hydioxyphenyl}-propion-
und “C NMR Analyse als Alphitenin (2-3.4-  saure Einige bakteriell gebildete Derivate
Dihydroxybenzyl}- 2.4 6-tnhydroxybencofuran- pflanzlicher Isoftavone wie 2 B. Eguol Uben
3-on}dentifiziertes Intermed at (Abb 1). stirkere Effekte aus als die urspriinglich



Entzondurgsraaktionarn der TNBS-Ka s
leine durch Tonitiobenzolsulfonsaure
expermanta) erzeugte Kalitis) mit aner Sup-
primierung cer TFF-Expression assezient ist,
Trafolfaktapeptide (TFR1, TREZ, T572) wercen
als protektive, heilende und tumer-supressive
Faktoren ven mucinhildengen Becherzel en
des Darmep.thals sekretient
Repertergeanassays mit TFF-Fromoter-
kenstrukten in HT-29-Zel'en und Rextim
FCR-Analatik belagen eine TNF-a induzierte,
NFk3-vermittalte Silencer-Funktion qes
TFF-Promstors.

Inhibierung des Proteasoms

durch Flavonoide

Syntheusche Proteasominhubitoren werdan
derzeit n klnischen Studien zur Krebstherape
getestel, e sie salektiv die Freiiferation ent-
arteter Zelien inhibieren unc die Apoptose
stimuitaren. Binige natunliche Substanzar,

lim bditte ' punkt cresas Projektas staben

mechanistische Studen, die aut die citie-
rent2len Megulotereigenschaitan von
Flavcnader i Barug euf verschieders
Frateaseni-Subtypan unc katasytische
Altivitaten garichtet smd

Gastrointestinale Mikrobiota als
Modulatoren der Inflammationsantwort
l2 nastrointzst nai Baktarien
witker a s Ehigktoren dar Epitheizellen des
Kalars Nicht-pathcgere Bakter.ar konnar
uber proteasomvermittelte Requlations-
1echanismen mit der inflarnmationssperi-
fischen Signaltransduktion in Epithelzelien
interferierer In Kooperation mitder Abtai'ung
Gastrantestinzie M krobiologie wurde ein
expanmenteiles Konzept ertwickelt,
welches die dantifizierung anaerbar,
entzundungsmoculiersnaer Bakterienspelies
sowie diz Aufklarung aer ertsprechenden

Epi-Gallocatechin-Gallate inhibits the 205 Proteasome

208 substrate hydrolizing activity
{arbitrary fluorescence units)

’
4

Abbiidung 3:

Inhibierung von Peptidaseaktivitaten des 203 Proteasoms durch Teepely

wit Epigallocatechingaliat ats eine eftekirve Komponente, due ein natiirlicher Bestandteil von
und schwarzem Tee ist. Das Diagramm zeigi die Ashangi
Inhihitar4EGCG-Konzentration und der Chymotrypsin-shnl

aus Leber der Maus.

isoliert aus grisnem Tee oder aus anderen
pflanzlichen Nahiungsmitteln, vermitteln
ahnliche Wirkungen Im Verlauf eines
Modulatorscreenings identifizierten wir
polyphenolische Verbindungen aus Tee.

die in vitro selektiv die chymotrypsindhnliche
Aktivitat des 20S-Proteasoms inhibieren
{Abh. 3). Zusatzlich wurde die Stabilisierung
klassischer Pioteinsubstrate des Pioteasoms
und deren polyubigutinylierten Ubiguitin-
konjugaten in HT-29-Zellen beobachtet.

phencle
Wahrend eines Screenings potentielies Proteasominhibitoren aus der Gruppe der Flavonoide, identifizierten

anem
nwischen Substrat-{Suc-LLVY-ARMCH und
ﬂen /\k', Atat des 208-Proteasoms, aufjere'migt

Wirkungsmechamsmen zum Zie! hat.In
Epithelzeillinien wurden TNF-a abhangige
Signaltransduktionswege stimuliert und
modulatorische Einflusse verschiedener
anaerober gastrointestinaler Bakterien-
stamme in Kokultur gemessen

Outing the caurse of infiammatory bowel gisoasas,
the tanscription of severa! genes reevant woth

respect 1o theiapy of preventon 1s roqusatnd wia
the TNFa NFkB signal transduztion pathway

- The expression of peptides dispiaying protective

functions towaids the gut epithahium, se calied
trefan factor paptidas, has been exaininod in
coliabarztion with the Unwersity of Tabinger

(4t Baus Losicar, N Bling anc the Frez Unversiy
of Berlin (b Kruschoewskisb J Bohil

Trefadl factor peptices {TFFI, TRF2, TFES) are
ronsidered 1o be pratective, healing and tumor
suppressive tactors secrated by mucin-producing
gohlet cells of the intestina! epithelium.

In cooperation with the University of Tbingen
IM. Baus, Prof. N Blin; Institute of Anthropolngy
and Humzn Genetics), we coulc show that the
epithelial activation of NFxB durng chronical
inflammaztion of TNBS colitis is associated with
suppression of TFF3 exprossion {Figure 4).
Raporter gzna assays performed using TFF promoter
constructs transfectad into HT 29 celis and real
tune RT PCR anatysis reveaiad @ TNFa induzed
anc NFxB mediatad silencer function of TFF
promoter elements,

Proteasome inhibitian by flavonoids

At present, synthetic proteasome inhibitors are
unger clinizal investigation in cancer therapy, smee
they inhibit proliferation and sumulate apoptasis
of transformed cells selectively. Several natural
substances isolated from green tea or other plant-
derived foods mediate similar effects During the
course of & modulator screening, we identtied
polyphenolic compounds of tea, which in vitro
selectively inhibited the chymotrypsin-hike papti-
dase actwity of the 20S proteasome {Figure 3}
Agditicnaily, the stabilization of classical protea
some substrates as we!l as of poly ubsquitinylated
suhstrate conjugatos was observed in HT-29 cells.
Machanistic studies addressing the differential |
modulator qualities of flavonoids with respect to
distinct proteasame subtypes and catalytic activitics
are the main focus of this project.

Gastrointestinal microbiota as modulators

of inflammatory response

Commensal gastrantestinal bactena act as effec-
tors of epitholial cells in the colon. Non-pathogenic
bacteria can interfere with inflammation spectfic
signal ransduction events via proteasomea-
mediated mechanisms. Hence, an experimental
concept has been established in colaboration with
the department GAM! that is aimed at identifying
anzerobic bactenial modulators of inflammation
and to unrave! the corresponding mechanisms.

Figure 3:

Inhibition of peptidase activitias of the 205
proteasome by tea polyphenolss. During a screen-
ing of patential protaasome inhibitors among
flavonoids, we identifiad api-gallocatschin-gallate
as an effactiva ich naturally occurs
in green and black tezs. The diagram shows the
relationship between substrate {Suc-LLVY-AMC}
and inhibttor {(E6C6) concentrations and the
chymotrypsin-ike pagtidasa activity of the 208
pioteasoms purified from mouse Iiver.
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TNF dependent sigral rarsduction pathways waote
stunuleted i epithel al ce'l lines and rr.;cm oy
influences of vat:ous species of anacrobic
sntestinal bactena have boan studied
2 culiure

Physiclogical characterization of fruit juices
eariched in dietary fiber and flavonoids and
nf dietary fiber-rich cereals

hvsietogical effects of complex frut juice
ingregients wers studied 10 wtrg, in rats, anz in
humans Frumand vegetadle juiees neh m gictary
fiber and tlavenoids wore produced by our
conperative parmers (Rescarch Institute
Geiserheim] using an enzymatic hwo step privess.
The charactenization of juices included the
quali@tive and quaniiative analysis ot compourds
ifizvonouds, dietary fiber) waith respect to their
tunztional relevance i vivo, the measurement of
physiological parameters infiuenced by the
cansumption of such juice products. and research
an the metabolism of flavonoics anc dietary hber
in gninal and human stug:es. The farmentat.on
actvity of intestinal microflora was tested. ard
butyrate was determinad Produced juice products
of tugh physiological quality showed detectable
cffects on cholesterol metabolism. Consumption
of apple dintary fiber present in apple juices
reselted in a signeficant increase in the excretion
of total bile acids.
In an additionzl project the production as as
the physialogical effects of extrudates ba - - on
oatneal and rich in dietary fiber B glucan and
resistant starch) were invesugated i vitro.
Digested extrugdates were able 1o interacl with
glyco-conjugated bile acids (BAL Thisis a
prerequisite for the transport of BA into colon and
thair subsequant excretion. Interactions between
EA and extrudates were enhanced at lower pH
valugs ang were infiuenced by the structurs of
BA and dietary fiber present in extrudates as well.
The compasition of digtary fiber in extrudates
affected the production of short-chain tatty acids
{including butyrate} during in vitro fermentation of
oxtrudates with human faccal fHora.

. Figure 4;

H’gna/ excretion of flavonoids and metabolites
HPLC analysis of Ravonoids and metabolites from
24-h urine has been selectsd as exampie of a
physiological study of metabolization of flavo-
noids. During the course of the human study, ten
volunteers consumed 1.4 | of flavonoid and destary-
fibar-enriched apple juice dafly (79 wmol quercetin/-
glycoside]. In pa: !lel, physiological parameters
were measur sd to examing chemopraventive
features of the optimired apple beverage.
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Sabire Sembries, Barbora Drakovd,
Gerhard Dongowski

Cie physiolagischer Wirkergar kaomplexar
Inbiaitsstoife var fruzhtsa UrGEn 16 v e,
an Ratten und am Menschar untarsucht
Unter Varwerdung enes enzymatischen Zwei-
Stuien-Veriakiens vwuraen durch unsere
¥usoperationspartner {Farschungsanstalt
Geisenhzim) mit Ballaststofien und Flave-
noiden angereicherte Frucht- und Gemuse-
safte (Apfel, Traube, Rote Bete) hergestelll
Die Charaktensiziung der Satte beinhaltete
diz quaitative und quantitative Analvse dai
unter funktionelien Aspektan relevantan
Verbincungen (Flavonc:de, Ballaststoitel,

zeigten nachweishara SHekte aut gan
Chalestercistof*wechsel So wear durck

¢ e Anwesanbeit var Aplz hallzstate’tan
iun Apfeisait aie Ausschaidung en Gesamt-
ant hicher

in einem weitaren Projebt wurder tig
Herstelung und phys:oagiszhen Wirkungan
von Extrucater aus Haize-volikbarnpredubten
i vitra untersuzht, die reick an Baliaatstetian
{wie B-Giucan ung r2s;stznter Starket sind
D:e verdouter Extrugate waren in dar Laga.
Wechselw rkungen nit g ykokenjugienen
Gallensduren {GSi emnzugehen.

Das ist eine Voraussetzung fur den westeren
Transpart der GS i den Dickdanm und damit
fur ihr2 Aussche dung D Wechselwirkungen
warer crofier be: riectigeren pH-\Werten
und wurien sowehl ver cer Struktur der
GS 2's auch der cer Bo'laststoaite i den
Extrucaten bezin usst

Renal Excretion of Flavonoids & Metabolites -
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Abbildung 4:

physiologischen Studie zut Metabolisieru

Renals Exkretion ven Flavonoiden ung Metaboliten
jie HPLC-Analyse von Flavonoiden und Metaboliten aus dem 23h-Urin wurde als Beispiel eine:
ng voil Flavenoiden ausgewhit Im Verlauf der Humanstudie
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bonsumte: ten 10 Prabanden taglick 1.4 | eines Flavonoid-und Ballaststotf-angereichertan Apfelsaties

{79 umoi Quercetin/-Giyknside). Gleich

m)wumen physiologiscne Parameter gemessen, um potentief

chemop: aventive Eigenschatten des optimierten Apfelsaftgetianks zu untersuchen.

die Messung physiclogischer Parameter
{z.8. Kérpergewicht, Gallensaureausschei-
dung, Cholesterolspiegel), cie durch den
Verzehr der Fruchtsaftprodukte beeinflusst
werden, sawie die Untersuchung des
Metabolismus von Flavonaiden {Abb 4) und
Ballaststoffen in Tier- und Humanstudien
Oie Fermentationsaktivitat der intestinalen
Mikioflora wurde gepruft und der Butytat-
anteil bestmmt. Die hergesteliten physio-
logisch qualitativ hochwertigen Saftprodukte

Die Zusammensetzung der Ballaststoffe
wirkte sich auch auf die Bildung von
kurzkettigen Fettsauren {enschiieBlich
Butyrat) wahrend der Fermentation der
Extrudate mit Faecesflora vom Menschen
aus

Technische Mitarbeiter:

Elke Chudaba. Barbel Kurkel, Monika
Niehaus, Katrin Warnke, Horst Maischack,
Barbel Konig, Karin Richter



vereehrter Isoflavore. Caber wurce unter
sucht, oy £ ramulus 1y dar Laga ist, Ganistain
une Javdzem wriusetzen £ ramulus satat
Genistam zu Z-t4-Hydrexy-phenyl-prepion-
saure um, wrhar am Zune dieser Reabt.ar
5-Hvdroxy-0-cesmethyiangslensin als
Intermedint gehidet wird 1m Gegensat: dax:
wird Daidze:n 2 O-Dasmethylangoiersir
als einzigem Produkt umgesstzt (Abb 41,
Ciese Ergebnisse zeigen, dass E ramulus
nichtn der Lage 1st, aus den eingesatatan
Isoliavonen tquol zu bileen unc dass die
Balktzrier, die im humanar Dam Equo hileen,
noch identifiziert werden mussen

Brigitta Kleefsen, Andreas Schwiertz

Es gibt Himweise darauf, dass Darmbaktarien
bet der Entstahung und heim Verlawt entzind-
licker Dannerkrankungen {181 wie Calitis
utceiosa (UC) und Morbus Crohn {CO) eire
wichtige Rotle spielen

erbrznkurger verg cher © e Sweie wirde
ir Kooperatice ~it) Kroaser unc H. J. Buhr
vom Ln verstatskl ki Serjar n Frankln
in Berl nguichgs‘ehit Au’ der Mukosa-Oher-
fache vor Gewehs, das vor Kentrollpersoner
stammitz, waren generall weniger Baktenien
naciwvaishar als :in der IBC-Fatienten

ip~ 0.05) oir Bireringer von 2aktaren n dic
Mukesa wurce bei UC-Fatienten i 82 ©;
der Kolen-Gewsbeprehen, sowie hei CD-
Patienten i 55,6 % cer Gawebeprober aus
dem lizum und in 25 % oer Kolon-Gewebhe-
prchen geturden. i Geweshepioben aus dai
Kontraligruppe knnnten keine eing2drungansn
Bakterien henbachtat werder. Das Kelon-
Gewsahz car LC-Patertan war mit Bakterien
hasicdat, ¢:2 1ur Garrme-Giuppe der Proteo-
bacteria, Enterobacteriaceae, ¢os Bacte-
roides-PrevotellaCiusters, der Clastridium
histolyticum-Clostridium lituseburense-
Cruppe, des Clostridium coccoides-Eubac-
terium rectale Clusters und zu ven Sulfat-
Reduziererr gehdren
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#hbildung 3

vorgeschlagener Abbauweg fii die Flavone Apigenin und Luteolin. Die Abkildung zeigt auch, welche
Reaklicnsschritte unter aeretien Bedingunjen nachweisbar sind und welche saverstoiiemplindlich sind.
Das Dihydrochalkon, dem die 3'-Hysdroxylgruppe in 8-Ring fehit, wird Phigretin genannt.

Um moghiche Unterschiede im Auftretan domi-
nanter bakterie!ler Papulationsgruppen auf
der Mukosa-Oberflache oder in der Mukosa
zu finden, wurden aus Resektionspraparaten
{12 Patienten mit aktiver UC, 12 Patienten
mit aktiver CD) Gewebeschnitte des termina-
len lleums und des Kolons untersucht. Bie
Bakterienbesiediung wurde mittels Flucres-
zenz-n-situ-Hybridisierung quantitativ untes-
sucht und mit Gewebeproben von Kontroll-
patienten ohne entzindliche Darm-

Im Gegensatz dazu wiesen entsprechende
Gewebeproben von CD-Patienten hauptsach-
lich Baktenien aus den ersten drei Gri:ppen
auf. Diese Beohachtungen legten den Schluss
nahe. dass sich die durch CD ausgelosten
Verinderungen in der Zusammensetzung des
mit der Mukasa assoziierten mikichielien
Lehensgemetnschaften im Kolor und Cagcum
von denen unterscheiden, die durch UC
ausgelost werden.

Using 0T s @t Iy (oSt
ryarolase sene {phyfwas tloned ant @
i Escherichia coli tre racombinant
; and b.ochens
azviog tatayzad the hycrolyss of
ph-oretin t3 phloragiucing and 3 4 wi-axybeny’)
NEOPIONIC 8C:C,

Sinte some derivatives of dietany soffavanes such
mik are farmes by umdentfied mtes

, Safubi stronqor prys olag:cal effxcis

2 ph-2etn

for its ability 12 convert genistem anr zein
The organism catalyzed the cleavar
106 hydrory O desmetnylangnionsie 5
ntermediate Wiie the latter weas dograded further
to 2-{A-hydroxypheny!) propionic acid, the only
praxduct of ca:dzein tweakZown, 8 cosmethylang
lensin. was not degiaded any funther (Fig 3%
Trese resuits clzarly indicate that £ ramulusis
not capabls of forming ecuol from daidzein and
that the bzciena respons:bic for the farmation of
cqual :n the humar intestinal wact st nzad t he
identifiog,

Bacteria-host intaractions

Intastinal bacteria have boen implicated in playing
a role in the onset and perpetuation of inflammatory
bowe! discases (B0} such as uicerative cobitis (UL
ard Crohn's discase {TD). To identity possible
differences in dominant bactenal population groups
present an the mucosal surface or mvading the
mucosa, tissue sections from surgical resoctons
trem the terminal ileum and/or the colon from 12
patients with active UC and from 12 patients with
sitive CO wers studied by cuiture-incependent
methods and compared o tissues from 14 patients
not suffering from 1BD. The stuily was done in
cooperation with J. Kroesen and H.J. Buhr,
Benjzmin Frank!in Medicai Center in Berlin

The mucosal surface of tissue from control subjects
harbored less bacteria than that of tissug from IBD
patients (p-0.05}. Bacterial invasion of the mucosa
~as evident in 83% of colonic specimans from the
UC patients, and, in CD pat:ents, in 55.6% of the
ilcal and in 25% of colonic specimens, while the
corespanding tissues of the control subjects were
devoud of bacteria. Colonic UC specimens werc
tolonized by bacteria belonging to the gamma
subdivision of Proteabacteria, Enterobacteriacaas,
the Bacteroites-Prevotelia chuster, the Clostridium
histalyticum-Clostridium litusebirenss aroup, the
Clostridium coccoides-Eubacterium rectale cluster
or sulfate-reducing bactenia. In contrast, samples
from CD patients harbored mainly bactena of the
former three groups. These results fed to the con-
clusion that the pathogenic events in IBD may
result in a'werations in the mucosal microbial
communties of the leum and eecum that differ in
CB and UC.

- Figure 3

Proposed pathway of flavone degradation using
apigenin and luteolin as examples. The figure aiso
indicates which steps in this pathway can be
detectad under aerobic conditions and which ones
a8 oxygen-sensitive. The dihydrachalcone davoid
of tha 3"-hydroxyl group in the Bring is called
phloretin.




Coar cat-on ot the human ezt »a. tra
auning birth and contirues t lirasezs
rypothosied that an mapp oprate colomizai on of
o intestne of pratam ~iants may play a1o' sy
the davclopmznt of ngonata, nocrat.ang ertero
coitng (NEC! To obtamn v.fommanor or the f
hactena: community of pramature ats o
cmpanson i3 hroast fed fuli term infants, the
succession of the noonatas micrabiota in the first
weaks of hfs was charactarized by znawzmng the
168 (RNA gone variety in faca: samples wit
PCR genaturing mradient ge! cicctraphares s{FCR
DRGE). Focal samples from 29 preterm infants
hospitalized in a neonatai intensiva care uni wer
subjectad to PCR DGGE analysis DGGE profles
from all preterm infants obtained daily during the
first four weeks of be were compared with the
DGGE profiles of 15 10l term breast fed nfants
&, w addtion, 3 var-ety of chr-cal bactena
ienlated from the intens:ve care unit. Dunng the
fust days of {fe. the DGGE protiles were rather
simpta, but increased i complexity over time

S madanty va'ues i} increzsad in each preizm
infant from 10 80%, whilz inter indivigua’ €.
increased frem 18.1 to 57.4%, revealing the
acquisition of 3 hsghly sim:iar bacteral community
in these infants. In contrast, C.- valucs obtaned
for full torm breast tod infants were rather low
(11.2%). Eschei,chia coli, Enterococcus spp., aid
Klebsialla praumoniae were the bactoria most
comator:ly fourd in all preterm nfants. The inter
indiv-dua’ batter:a compasition in hiosptalized
preterm indants is more suTalar n comparisen 1o
iir-term breast fec infants

Figure 4
Postulated transformation pathway for daidzein
8s catalyzed by Eubacterium ramuius
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Abbildung 4

Sastlierter \weg fi die Tianstormation von Daidzein durch Eubacterium ramulus

Wahrend der ersten Leherstage waren die
DGGE-Profile der Friuhgehcreren relativ em-
fach, wurden aber mit zunebmenden Alter
komplexer. Bei allen Frihgeborenen stieg der
Ahnlichkeitskoetfizient iCs) m dieser Zeit ven
0 auf 80 % an, d. h die mikrobielle Lebens-
gememschaft stabilisierte sich. Im selben
Zeitraum vetringanien sich de antianghch
zwischen den Sauglingen hestehenden
groGen Unterschiede in der Baklerienzusam-
mensetzung, was dafdr sprcht. dass diese
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Department of Vitamines
and Atherosclerasis
Head: Pof. Or Regma Brige ws Fishe

How important vitamins end tare elemsents are

ecton, i alention
ioxidztive etfact of vitamin £
race element seignum.
volvement of reactve oxygen species n the
cevelopiment of disezses, .. atherascierssi,
{autolmmune disascs, caneer. o aceolerated
eneing processes, has been undar discussion far
along uma Chinical studies mveshiga: her
thzse discasas can be prevented by ant:oxidants
have de'wered mastly neqative or at least
contradiclony resuits n adgdition, thare s mourting
eviderse for physinlagical functions of reaztwve
0XYHCN SPEL(Cs, e.4., In Signa! ransdustion and
n the requlation of ce!l growth and ditferentiation
Far a long imz, vitamen £ was considercd o be
only an antioxigant, but this fact cannot explain
v.hy iUis essentialy. New investigatians paint to
important tuncticns of vitamin € in celiular signal
transduction and in the requiation of gene activities;
these are more in ine with its essential function.
Seipmum is 8 component of many prote:ns, of
which the giutathione peroxidases (GPx} certainly
belang to the antioxidative arsenal of the cell but
also have functions that go beyend the mere
defense against oxidative stress,

The am of the research of the Department of
Vitamins and Atherosclerosts is thus to understand
tha roles of selenum and vitamin E beyond thow
postulated antioxidatve functions in physiological
and pathophysioloqiczl processes.

An i

In the Sefenium Project, the tissue- specific
expression of the glutathione peroxidases and their
role in the cellutar signal- transduction pathways
is investigated, with mrerleukin-1 {IL- 1) signaling
as an example In the Atheroscierosis Project, IL
1 and oxidation-mediated events in atherogenesis
are main topics Thus, bath projects complement
ezch other. The metabalism and nove! functions
of vitamin E are studied in the Vitamin E Project.

The Seleaium Project

Glutathions peroxida ;s

The four selenium-depandent glutathione peroxi-
dases {GPx), cytasolic GPx (cGPx. GPx 1}, phos-
photipid hydroperoxide GPx (PHGPx, GPx 4). plasma
GPx (pGPx, GPx-3). and the gastrointestinal GPx
{GI-GPx, GPx 2} are expressed in a tissue-specific
manner. Whercas cGPx is found ubquitousty, PHGPx
prevails in brain and testes, pGPx in the plasma,
and GI-GPx in the gastrointestinal system. Diver-
sificd tissue and substrate specificities reveal that
these enzymes have different functions that are
not restricted to hydroperoxide datoxification.
Even the subcellular distribution is ditferent.

Figurel:

Localization of GHGFx in the endoplasmit reticulum.
Colon tissue of a patient with colorectal
adenocarcinoma was stained with primary anti-
bod.is against GI-GPx- and calnexin {as a marker

for endog\amx: reticuium). The secondary ani

was Cy3- {red, GI-GPx) or Cy2 (green, calnexin}-
labelad. The mixed colowr (ysifow] in the overlsy
reveals perfact colocalize:on.
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it dzr merachiicher Oigznamus sind, ist
nur vhar eire oenaue Kenntiis ibrer bigie-
aischen Furkton zuerfassen ind sz
Zusammenhang gt unsarz Aut~arksamheit
dzm antioxidativ witkengen Viamie £ und
dain essentielier Spurenalermant Seler

Eine Bateiligung von reaktiven Sauerstoti-
spezies an der Entstehung von Krankbeiter
wig Atheraskierase, {Autelmrmurkrankhaiten,
Krebs cder heschieunigter Altarungsprazes-
sen wire seit langem diskutiert. Klisische
Studien, die zeigan sellten, cass diese Krank-

haiten durch Antigxiciantien zu verhindern
sind. erbrachten meist nzgative. zumingest
wicerspruchiiche Resultate Auch mezhren
s.ch die Himweise auf pbysiolog sche Funk-
tonen vor reaktiven Sauerstefisperies, 2.8
im Signaitranster und bei der Regulierung
van Zellwachstum und -differenzierung.

Vitamin E wurde lange lediglich als Antioxi-
dans betrachtet, was aber seine Essentialitat
nicht allein erkiaren kann. Neue Untersu-
chungen weisen auf wichtige Funktionen von
itomin E im zellularen Signaltansfer und bet
der Regulation von Genaktivitaten hin, die
eher mit seiner vitalen Funktion in Einklang
zu bringen sind Selen ist Bestandteil ver-
schiedener Prateine, von denen die Gluta-
thinnperoxidasen {GPx) zwar zum antioxi-
dativen Arsenal von Zellen gehoren, aber

auch Furblionen haben, ¢ ¢ tber eine blgle
Atrvehr ues owdativen Stresses hirausazhen.
Das Farsthungszie: cer Abtzilung ist deshalh
e Au'karung der Ral'2 von Seien una
Vitamin £ jensets ihrar pasteliertan
antioxicativer Funktionen i physic ogischen
und pathaphysioion schar Frozessen.

Im Selen-Projekt wirc die gewehsspezifische
Expression von Glutath:onpercxidasen und
ceren Badeutung fur die Regulation zeliularer
Sigraiveege arm Beispig! dar Signalvansdukbion
van Interfeuhn-1 (1L- 7 urtarsuzht

im Atherosklerase-Projekt steher IL-1- baw,
cxicationsvermittelte Athercshleroserele-
vante Ereignisse und ihre Beenflussung durch
selenabhangige Glutathionpzroxidasen im
Vordergrund, sodass beida Projekie einander
erganzer. Das Vitaimin E-Projekt bekanaelt
den Netabelismus und nzue Funhtionen ven
Vitamin-E und setzt semit die langjahrige Tra-
diticn des DItE ir der Vitaminforschung fort

Abbildung 1
Lokalisation von GI-GPx im endoplasmatischen
Retikulum {ER) von Kelonkarzinomzellen.
Gewebe einzs Patienten mit Rektwmka: zinom
wurde mit Erstantikdrpern gegen GI-GPx und
Calnexin {als einem ER-Marker! markiert und mit
einem Cy3 {rot, GI-GPx) oder Cy2 (arun, Calnexink
gekoppelten Zweitantivdiper gefarbt. Die gemischte
Farbe {gelb} im Overlay 7eigt die peifekte Koloka-
lisation beider Proteine.

Gaby-Fleur Bol, Cordula Miller,
Dagmar Kupper, Nadine Jurrmann

Glutathionperoxidasen

Die 4 selenabhangigan Giutathionparoxidasen
{GPx), die cytosalische GPx {cGPx, GPx-1), die
Phospholipidhydroperoxid GPx (PHGPx, GPx-
4), die Plasma GPx (pGPx, GPx-3) und die gas-
trointestinale GPx (GI-GPx, GPx-2) werden
gewebsspezifisch exprimiert. Wahrend die



¢GPx ubiuitar vorkommt, ubenwiegt PAGPx
in Gehirn una Testes, pGPx im Plasma unc
GH-GPxom Gastrointestinaitrakt. Unterschigd-
liche Gewebs- und Substratspez fitdten legen
unterschiedliche Funktionen nahe, die nicht
au’ Hydroperexid-Entgiftung baschrankt sing
Auch ihre subzellulare Verteilung ist unter-
schiedhich Die cGPx findet man in fast alien
zelluldren Kompartimenten, die PHGPx i
Cytesal. Mitochancrien und Kein. Die GI-GPx
findzt man r2 nach Darmahszhnitt in Paneth-
zelien {lieum}, oder in kemnahen Strukturen
auf der luminaien Seite (Kolenj, die als endo-
plasmatisches Retikulum 1dentfiziert werden
konnten (Abb.1)

i ngel andern sich cie Spregel der
GPxs entsprechen threr Stebung in der Hiz-
rarchie der Selznoproteine VWahrend GI-GPx
unc PHGPx relativ stabii bieiben, veriieren
pGPx tnd cGPx schnell an Aktivitat durch
Abbau ihrer mRNA., Bie RNA von Selenepro-
leinen eithalt in der 3'-nicht-transiatierten
Reg:on (3'-UTR) eine charakteristische
Sekundarstruktur, die sog. SECIS, fur
Seignogysteme-mserting SequUence
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IL-1

Diese ist uneridsslich fur die Erkenpung des
Selenocystein-Codons TGA. Ein SECIS-bin-
dendes Protein (SBP-2) bindet wahrend der
Translation an die SECIS, interagiert mit an
die mit Selenocystein beladene tRNA asso-
piertem SelB und stabilisiert den fir Seleno-
proteine typischen Translationskomplex
Andererseits kannten 3'-UTR-bindende Pro-
teine auch die Stahititat der mRNA von
Selenoprotemen bestimmen Durch
wechselseitigen Austausch von 3'UTR und

cecierander Sequer: vop cGPx, PAGEy ung
GI-GPx: als Beispiele unterschiedl oh stabi'ar
Seizrgprote ng wurdz diese Hvpolhese
uberprutt Cie 3'UTAs ver GI-GPx uni PAGFx
kennten chne Verlust der mANA-Stab { tat
im Seepmar;)2! ausgetauscht wardan Die
GI-GPx und PAGPx 3'UTRs konnter aber nicht
die m3NA cer cGPx 1im Selenmangel
stahdisieran Fusion ger cGPx 2'UTR ar die
cocierende Seanenz vor PHGPx oder GI-GPx
hede mRNAs mstabil. Somitist die
J'UTF rat:g aber nicht ausreichend fur cie
Stahilisierung der mANA von PHGPx und
GI-GPx. Es bieibt die Magiichkeit, dass
usatzliche Sequenzen in der cod:erenden
Ragion zur Stabilisierung erfordgerlich sind

BHK-Ze'len, ¢ e keine endogenz GI-GPx
bilden, expnnuerten GI-GPx unter der Kontsolle
des C\VV-Promoters unc h:e'ten die zuge-
hanga mANA 1m Selenmangel stahil
Somitist die gawebsspeitfische Expression
der GI-GPx eher uber spezifische Transkiip-
tonsfaktorer, diz im Promoter binder, a's
uber 3'UTR-bindende Proteine reguliert

Abbhildung 2

Rehrutierung von Proteinen mit figien
Thiolyruppen an den IL- 1R durch
IL-1. IL-1R tmmunprazipitate vor £L4
Zeller mit (+1 und chne i-) IL-1
Stimulierung wurden mit ALY
{lode-Acetyl-| #¥] -ledatyrosine)
markiert. Die boprézipitiesten Proteine
wurden auf SES-PAGE geurennt ung
autoradiogiaphiert. Die ca. 40 kCa
Bange wuide als IL-1R-assoziierte
Kinase [IRAK) identifiziert,

Interleukin-1 ist ein pro-inflammatorisches
Cytokin, das seine Funktion Gber einen
membranstandigen Rezeptor ausubt und
dessen Sigraltransduktion redox-reguliert
st

Nazh Bindung ven IL-1 werden verschiedene
Proteine an den IL-1-Rezeptor {IL-1R) rekru-
tiert, zu denen u. @ die IL-1R-assoziierte
Kinase {IRAK} gehdrt. Mindestens 3 dieser
Proteine enthalten freie SH-Gruppen {Abb.2).

c ufx oceurs v gimost al cellular comp. mants;
G faund i cytosol, mitochond:iz, ard rucc:,
; 00 the instestinal area, Gi GPx s

d i Faneth cells {leum) or concentrated
twres capping the nucisus at the lumnal
side of colomic cails These structuras were
dentified as endaplasmic reticulum iFig 1).

It sclemum deficiency, levels of GPxs vary ace erm,
(o their ranking in the hierarchy of seienoprotar
Whereas Gi GPx and PHGPx reman tvely
stable. oGPx and ¢GPx rap.dly lose activity dus
to the degradation of the respective mANA

The mRNA of seienaproteins contains a charac
lenstic secondary structure in the 3 non transiated
reqion 3 UTR;, catled SECIS for selenocysteine-
insert:ng sequence, which is nd:spensable to
recognize TGA as salenocystein? cogon. During
varnslaton, a SECIS binding protein ISBP 2! binds
to the SECIS and interacts with mSeiB, which is
assotiated with the sclenocystoyl naded tRNA,
thus siabihzing the translation complex rypica! for
selenoproteins. The 3UTRs may have additional
functians, e g, stabilizing mRNA ¥y binding esther
SBFs or altemative protems This typathesis was
tested by mutually exchanging 3 UTRs and ceding
regions of cGFx, PHGPx and GI-GPx as examples
for differently stable selenoprotzins. The 3 UTRs
of Gl-GPx and PHGPx could be mutually exchanged
without loss of mRNA stability in selenium defi
crency. They could. however, not confer stability
to cGPx. Fusion of the cGPx JUTR to the coding
reqions of PHGPx or GI GPx made hoth mRNAs
instabie. Thus, 3 UTR 1s nacassary but not sufficient
for the stabilization of PHGPx and GI GPx mRNAS,
leaving the possibility that addit:onal sequences
most prabably within the cading reqion are required.
BHK cells. which do not cxpress endogenous Gl
GPx, exprosses G GPx under the control of the
CMV promoter Alsa, &1-GPx mRNA produced this
way remaineg stable in selemum deficiency.
Expression of Gl GPx, therefore, depends on tissue
specific transcription factors targeting the 5UTR,
while factors binding to and stabilizing RNA appear
to be less tissue-specific

H-1 signaling

IL-1 is a pro-inilammatory cytokine which exerts
its signals via the IL-1-receptor {IL-1-R). Its signaling
cascade is redox-regulated. Upon binding of IL-1,
various proteins are recruited to the recaptor,
among them the IL- 1R associated kinase- 1
{IRAK-1}. At least 3 of these proteins contain
free SH groups (Fig.2)

Figure 2:

{L-1 initiates recruitment of proteins with free
thioks to the &-1 receptor. f1-1A immunopracipitates
from El 4 cells wmb;}armdmu!{lﬂ. -1 stimidation
were labelied with 'IHAIT floda-acetyl- {31}
iodotyrosing). Copracipitated protsins were sepa-
rated by SDS-PAGE and visualized by autoradio-
graphy. The approx. 80 kDa band was identified
as IRAK.
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Thiol madifying agents scch as diamice, mena
Tiang, ans p arsine oxde {PAJ) nhititeg the
IL 1 meiated ghospharyiation of an encagendus

ubdstiate wathin the iL 1R complex and aisa the
recruizmant of IRAK to the roceptr, Reocrustment
elatad wath thz avavadily of thio! qroups ir
IRAK for the thiol marker 2-J AT Thus, one of
tha proteins i the IL- 1R compiax was dantifing
as IRAK. IL-1 signaimg s mediated by reactive
oxvaen species These can either function 8s sqrals
v themselves ar mod:fy proteins nve ved in
sigraling, the iatter shouic be enzyme requlated
for specificty The most Likely cangidate far such
& regulation: is PHGPx 1t s the onty GPa able to
react with hwroposoxides in complex [ipids vathin
membrancs and with protein thiols. Glutathione
and overexpressed PHGPx reversad the mhibition
of the assorsation of the 1RAK to the receptor by
menad:ong but not by PAC i hine with the reactian
mechanism af these compourds s concluded
that the formation of the - 1R complex is regulated
by the glutathione svstem, a reduced status being
& prevequisite for an appropriate |1 respanse.

The Atherosclerosis Project

/iany events in atherogenesis arc imtiated by
oxidative stress or are redox regulated, e, the
expression of coll adhesion molecules {CAM)
Rabbit aortic sinooth muscle cells stably trans
fected with ether PHGPx or 15 lipoxygenase
provide a mocel to investigate the role of hydre
peroxide reducing (PHGPx) ana hydroperoxide
producing {15 LOX; in processes relevant to
atherogenesis To study the expression of
VCAM 1 {vascular cell adhesion molecule 1, mRNA
for rabhit VCAM-1 had tirst to be cloned and
sequenced. Basal VCAM 1 expression was inhibited
by approximately 50% in SMC™ ™ and almast
100% 1 SMC-" VCAM 1 inducibility by IL 1 was
mamtained in SMC™ ¥ while IL-1 did not induce
VCARA-1 in SMC-N (Fig. 3L
All RNA data were confirmed by immunocyto
chemistry. PHGPx effects support the view that
a moderately oxidized status faciitates 1L-1
signaling and, in consequence, VCAM 1 expression.
In contrast. a highly oxidized status, evoked by
15 LOX, appears to make cells refractory for an
IL-1 stimulus.

The Vitamin-E Project

The {ong lasting DIfE radition in vitamin E research
has been continued. The postulated chain degra
dation of tocopherols and tecotnenols via a
B-oxidation pathway has been confirmad by the
identification of almost all possible intermediates
by GC/MS (Fig 4 A/B).

figurs 3:
mnibir)i(m of VCAM-1 expression by PHGPx and

1540X.

SME, SMCP6% ar SMC'% werg grown with ar
without selsnite and stimulated with iL-1. GAPDH-
normalized YCAM-1 mBNA was quantified by real
trma PCA by the comparative method with VCAM-
1 mANA from selenium-deficient SMC as calibrator.
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VCAM-1 mRNA
[relative to calibrator mRNA]

Thoimadifizierance Agznz er wos Ciam
Menac or und Pherylersincxid (PACH
hammtan die Phospharyiening i 1L-18-
Komp'ex enthaltener encegzner Substrate
sowie d-e Rekrutierung von 134X 312 Relu-
t2rung oer IRAX karrelente = Uhrer Zugang:
I.zhke tiur den SH-Gruppan arke: = :J-18'T
Einzs der 3 Prateine wurde scmit a5 IRAK
icentifiziert Zu den em IL-1-Sigraltranster
batzigten Medatater gebarer auch reaktve
Saverstetispzries

Ciese haben entweaer salbst Signalfunition
od=r modifizieren ar cer Signalkaskade betzi-
l:gte Proteine, e Prozass cer. ur spezifisch
abzulauten, Enzymreguliert sein solite. Ein
Kancidat hierfin 15t die PHGPx, da diese a's
ainzige GPx sowoh’ mit membrarstandigen
Lipidhydrepercx der als anch mit Protein-
thiolen reagieren kann. Die Kemmung der
Assaziizrung von [3A zzepler durch

AKX ar dan
Menadicn war durch GSE unc durch PHGPx-
Uberexpression reversibe! Cagegen war der
PAD-Eitekt ineversibel, was im Eirkiang mit
den Machanismen der Thiolmedifiziziung
beider Substanzen steht.

Kerstin Schnurt, Antje Banning

Eine Vielzah von Prozessen in cer Atherc-

enzse wird durch oxidatver Stiess it art
erisirecex-reguliant Hierze gehoren 2 B
Expressian von Zel -Adhasions-Meiekdlan

dem die Rolle vor Hydroperox:d-abbauenian
{PHGP») und Hvdiopeiox:a-hilcenaen
Systamen {19-L0X) in Atheroskizrose-
relevanten Prozessan Gberprift werdler kann,
Um die Expression vor VAN -1 (vascular cell
achesicn motecule- 1) 2u untersuchien, v ds
zunachst die cONA fur Kaninchen VCAM-1
aus SMC iscliert und sequenzient Im Vergeich
zu nicht trarsficierten SMC war die basale
VCAM-1 Expressior in SMCT 1 um ca 50%.
in SMC- Y fast vel'stanaig gehemmt

D:e Induzierbarkeit von VCAM-1 durch 1L-1
biieh in SMC™ '+ erhalten. In SMC- " 1128
sich VCAM-1 ncht durch 1L-1 indwzizren (AR 3).

Abbiidung 3

Hemmung der VCAM-1 Expression durch PHGPx und 15-Lipsxygenase. SMC. SMC™ '5° oder SMC-7*

wurden mit ungd ohne Selenit kulziviert und mit IL-1 sumuliert. GAPDH-s
wurde mit 1eal time PCR bar die komiparative Methode guantifizient, vV

diente als Kalilwator.

Hieraus ist ersichtlich, dass die Bildung des
IL-1R-Komplexes tber das Glutathionsystem
reguliert wird, Ein reduzierter Status im

IL-1R-Komplex enthaltener Proteine ist Vorbe-
dingung fir emne adaquate Antwort auf IL-1.

ndardisieite YCAM-1 RNA
CAM-1 von Selenarmen SMC

Alle RNA-Daten wurden in immung-
cytachemischen Untersuchungen bestatigt
Die PHGPx-Effekte unterstutzen die Annahme,
dass ein moderat oxidierter Status den IL-1
Signaltransfer und damit die VCAM-1 Expres-
sion erleichtert Eine Uberoxidation durch
15-L0X scheint dagegen Zellen gegen eine
IL-1 Stimulierung refraktar zu machen



Fremdsto’ie induzierer de sz

2n CYPs uber ¢ia Akt

a2eptars iIPXR} Ir kapGz
¢ie mat d2m humanen FXP ung¢ emnem

15 ges Vitamin-£-Metaboisz- Chloramphenicol Acetyltransferase (CAT)

weitgehend avigekiart Die ther Reporterger unter Korticlle vor PXR trans-

ion verlauienae Verkurzung cer fiert warer, wurde che CAT-Altivitat 2uch

Marc Birringer, Nico Landes,
FPaul Pfluger, Dirk Kluth

Der Mechaniss
mus wurds

«etten ven Tacepheralen ung Tace- von Vitanun £ stmuliert. e und y-Tocetnerc!
tnerolen vwurde gurch (dentfizerung tast stimt.iertan starker a's R fampicn, wahrend
aller Zwischenprodukte mitte's GC.MS 8. a- und y-Tezopharsl wen:ger eftektiv
bestaugt (AL 4 A/B) waier y-Tocotnena’ npuziene endage
Als das die -Aydroxyleiung katalysigrendz CYP3AZ unat CYP3AS im gieichen Ausmal
Cytachrom Py, war nach kemm- und wig Rifampoin Es st alsa magiich, dass
Induktionsstudien CYP3A4 vorgeschiagen. ndnaduelle Vitamin £ Farmen (1) genregule-
Wahrscheiniicher ist jetzt eine ¢-Hydroxy- tor:sch wirken und {2) mut dem Arzneimittel-

lietung durch CYP4FZ (Sontag & Farker, 2002).  stoifwechse! interferierer Der emnzigart gan

Auf jedan Fall der alle Vitamin-E-Formzn essentiellen Funktonen von a-Tocepherg in
uber e Enzvinsystem metabclisen, des auzh cer Reprodubton und i dar neuremuske!'aren
fur den Abbau von Arznermitteln und Keordinatior kennten daher auch andere a's
Fremdstotfen verantwortlich ist antioxidative Mechanismen zugrunds liegen.
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Abbildung 4

A. Seitenkettenabbau von Tocopheralen (Beispiel a-Tocopheroly. Kach initialer o-Hydroxylierung wird
die Seitenkette in Analogie zur B-Oxidation verzweigtkettiger Fettsduren verkinzt. Der Mechanismus
wurde durch Identitizieruny der aufgefinrten Intermediate durch GCAAS bestatigt. Metabolite in Klarmern
wurden hisher nut fiir y-Tocopherol gezeigt.

8. Seitenkettenabbau von Tocotrienolen (Beispiel y-Tocotrienol). Nach initialer g-Hydroxylierung wird
die Seitenkette in Analogie zur B-Oxidation ungesattigter Fettshuren veikinzt. Die in Sciwitt 2 und 4
gebildeten konjugierten Doppelbindungen werden von der Encyt-Hydratase nicht akzeptiert ung mitssen
durch Hiftsenzyme reduziert und isomerisiert werden, Die Zwischenprodukte y-COMOenHC und «y-ChBHC.
die nicht die Doppelbindungen der Vorstufen enthalten, bestatigen dies.

his mfpor sxuc for tho metabolism
2 xenobatiss, Many agnotiotics miuce
cytochromes catalyzing their motabolis
activation of the pr
In HepG2Z ceils transtes ]
and the chloramphenicol acetyl transferase (CAT)
gene linked ta PXR responsive elements, CAT
activity was most strongly imducnd by e and

y tocatriena! fallowed by rifampicin, & . a0 and

y tocopheral y Tocotrienol induced endoqgenous
CYP3A4 snd CYP3AS mRNA as efficientiy as
rifampicin. It is thus possible that indwideal forms
of wiamin E{1) have gene requiatory tunctions and
{21 interfare with drug metahalism.

Other mechanisms than antioxidanve ongs might
a!so determine the unigue and essential functions
of a tocapherol in reproduction ang neurmuscular
coordinahon,

Figure 4:

A_ Sids chain degradation of tocopherols

{e.g. a-tocopheroi}.

Upon initial o-hydroxylation, the sige chain is
shortened via B-oxidation in analogy to

chain fatty acid. identification of the indicated
intermediates by GC/MS confirmed the mechanism.
Metabolites in bracksts, have, so far, only been
igentified from y-tocophernl.

B. Side chain degradation of tocotrienol

{e.g. y-tocotrienol}. Upon initial ev-hydroxylation,
the side chain is shortened via B -oxidation in
analogy to that of unsaturated fatty acids.
Conjugated double bonds as formed in stap 2 and
4 are not acceptad by enayl-CoA-hydratase and
thersfore have to ba reduced and isomerized by
aixitiary enzymes. Identification of v-COMOenHC
and-y not containing the double-bonds
[present in their precursors, canfinms the pathway.

51



Orittmitte projexte
Externai Funaing

wi Gawebsspenitsahe Requlatian dor Sxpresson
uelier Gargtniornoroxudasen

aulstion of the exprese or of g viduat
glanathione peroxisases

Fmarzicrung: OFG

La_fzzir 01/21 91702 unz 97702 0604

Tho': Mochamsmus und Furkuor dar
Se:teriertenverkinzung vor Tacophero.en
Finanzieung DFG

Lactzon 01701 12:02

Titet igentitzicrung redosrequl-enter Prote.ng bei
Interieukin: 1 vermiticiten Signalen

Finanzieruny DFG

Laufzzit 01701 12702

Tiei: Redoxprozess2 in dat Exprossion von
Adhdsionsmolekiien. Rolle der
Prosphok:pgliveroperox:d Gletathionpowdzss
iPHGPA) und der 15 Lipoxygenase

Finanzierurg: OFG

Lautzait 05:01 04/03

Tiel: VITAGE: Fat-saluble vitamin status and
metabohsm during ageing Functianal and
nutritional consequences

Finanzierung: EU

Laufzeit. 01/00-12/03

sub speziic

Auscewdnlte PLyikat' onen
Se ected PLb icztions

Originalarbeiten/Original Papers
Buninper, b4, Cregan, 3., Br aziwis-Frohé, 3.
Tozephern s are metahel zed rbepG2 celle
b s;de chan cmega-oxidation anc
cersazutive heta-cxicat.on reg Radic Bic
Med 27, 228-2224200M.

Burirgar, M Piuger, £ Kuth, T Lardos,
N.. Brigelius-Fiohe, R Identitiss ang
diferences in tha metahal. s~ of tecotr.enols
anc taccpharols ir bepC2 cals ! Nutr 132,
3113-3118{2232)

Brigel'us-Floké. R.. Mul'er. C . Menerd, J.,
Flerian, S., Scheaehi K, Wirg'er, K. Functions
9* Gi-GPx _essans frem se 2nian-Jependent
2Xpresson anc intizcel:u ar ‘acal zaton
BioFecters 14, 101-1CE 20 H

Br.gebus-Fiohe. R.. Wingler. X . Muller. C:
Estimaticn of :nd viduas types of G.utathiore
ercxigases Metheds tnzymel 347 107-1°2
{20021

Florian. S.. Wingler, K, Schmah' K.
Jarcbasch, G . Kreuzer. C. . . Meyarhof, VWV,
Brigehus-Fiohe, R.. Cellular and subzelular
Iccalization ot gastrointestinel glutathione
paroxidase in norma! and ratigrant human
intestina’ t'ssue. Free Radic. Res. 35, 655
65312301}

Lehmann, C., Wallenberger. U., Brigelius-
Fiohé, R., Scheller. F. W Woc.hec golg
electrades for electiochem zal studies of
the reaction of phosphofipic hydraperoxide
giutathione perexidase with glutathicne end
glutathione disultide Electroanalysis 13,
364-369 (2001}

Lisdat, F., Utepbergenov, C., Haseloff, R. F,
Blasig. |. E. Stocklein, W, Scheller, F W.,
Brigahus-Flohé, R : An optiza! method for the
detection of oxidative stress using protein-
RNA interaction. Anal Chem 73, 957.962
{2001).

NMuller €, Frieer chs, B Wonger K., 3rpe us-
rlcké, B Partubator of apic matababism by
irote ac d bydipercaivs i Calo 2 cel's
2o Cham 352, 527-6£8(2C02)

Traba, K G, Wk hetzr-3czbh B 3, Koah
J M Khoschsow, G, Aignar, R, Crass, C..
Ra~akrishner, R, Brigetus-F:oke R

Vitar nZkretcs nsmokers anc ners~chers
rree Padic. Bial Wad 27, 1353-1374 820613

Wirglar K. Midlar, C.. Bnge'ius-Fiahé, R
Stab ity of gastroimtastingl iutathicne
pernxidase mANA In selanu- cahiciency
depends on its 3 UTR BroFactors 14, 43-5)
{2601}

Ubersichtsarbeiten/Reviews

2mnger, M., Pilawa, S., Fiohe, L Trends in
saleniut biccham stry. Nat. Prod Rep 13,
€€3-715:2332)

2nigels-Fiche, R, Kelly. F J, Saoner, J T,
Neuwzii. J., Zingy. J-M . Azn, A . The Eurcpean
perspective on vitamin E: current knowledgz
and future research Am J. Clin. Nutr 75,
7G3-715{2332)

Brigelius-Flohé, R . Maioriro, M., Ursini, F.,
riche, L. Selenium: An Antioxdant?

In: Cadenas, E., Packer, L. leds.) Handbook of
Antioxidants Marce! Dekker, New York Base!,
pp 623-664 {2001)

Buchbeitrage/Articles in books

Bol, G-F, Brigelius-Flohé IL-1-induced
trafficking of interleukin-1 receptor-associated
proteins. In; Heilmever, L., Friednich, P {eds.)
Protein Modules in Celiular signalling NATO
AS| A/318. 108 Press, Amsterdam. pp 288-
297 {2001).

Brigelius-Flohé, R.. Arteriosklerose. In
Biesalski, H K, Kahrle, J.. Schumann, K.
{eds.} Vitarnine, Spurenslemente und
Mineralstoffe. Pravention und Therapie mit
Mikrondhrstoffen Thieme Verlag, Stuttgart,
New Yerk, pp 437-442(2002)



Letung PO D¢ e ran hanil Ralf Stonwasser

A,
Vit

er agr kamplexan Zl
der Nahrung 15
unt neop'astische Daxrnﬂm ankunger ¢ g
Zusammenhange awischen Erkrankunger ung
Emahrung auizuze gen Der poiymerphe gere-
tsche Rintergrund und gie Stoftwechseifa-
higkeit des Crganismus und semner Darmbal.-
terien ist bisher nur unzureichend untersuzht
vorden Durch Flavongice, kurzkett:ne Fett-
sawen und gastrointestinaie Miliohiota aus-
qeloste Mechanismen konnten chemapraven-
tiv hinsichtlich neoplastischar Darmarksan-
kungen sein Ziel unserer Arbeiten ist es, die
physiclogischen, zelihiclogischen und mole-
kularen Grundlagen protektiver und schad-
licher Wirkunger von Nahrungsinhaltsstotien
aufzuklaren. Mechanismen des intrazellu-
laren Proteinabbaus stehen im Vierdargrund,
da wir eine Interterenz von Nahrungstaktoren
mit moiekularen Komponenten des Ubiquitin-
Froteasom-Weges nachweiser honnten

Phiosphorylation

Zz'len aufgewerdet, u ubigut amark =
Proteine r ¢ esen Proteclysewes abo-
baven Jbicuiti, 2 koanse s Protze
aus 7€ Amnoszuren, wre enzymatsct uiiter
ATP-Verbrauch aktiviert und uber seiner
carboxyterm na 2n Glyzinrest mit Lysirresten
i Substratpratenen kevatent varknupit

Cas ZES-Proteasom erhannt, bincat ent'a tet
unct vercaut ubicuitiny lierte Proteine u
nenenait debei MHC-Klasse-l-restring ente
Feptide tur diz Antigenprasentaticn

Das 20S-Pioteasom, ein Subkomplex des
26S-Froteasoms, 13t eine hompartimentierte
multhataiytische Threcnin-Nukieoph:l-
Protease Ihre sechs aktven katalytischen
Zentren mit mu!tip en Schnittpra‘erer zen
{Pept daseaktvitatent li2gzn im Innaren 2i0es
20S-Proteinkomp'axes, cer aus i varszhie-
denen Untereinheitzn besteht Proteasa
Aktivatoren rzgulizren d2n Zugang ven
Proteiren; Pepticen zum inneran
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Abbildung 1:

Der Signalosem-Ubiquitin-Proteasome Patrway [SUPPY: ein Uberblick. Die enzymatische Maschinerie 2ur

Ubigui
Stahi
sperifische Pr

nyl 21ung von Proteinsubstraten (E1-, E2-, E3-Enzyme! sowie die erfordarlichen Aktiv nater zur
rung des monomeren Ubiquitin-Posts (Carboxvteminale Ubiguitinhwdrolasen, UCHs und Uriguitin-
sing-Proteasen, UBPsi sind im oberen Teil der Abbildung dargestellt. Der untere /b-

schnitt zeigt Jas Z0S Proteasom und einige seirer assoziierten Modulatoren. Funktionen Jer Proteasom-

aktiv

wren PATOU and PAZE wurden spezifizient. Unterschiedliche Peptidaseaksivititen dei akirven Zenwen

der 208-Protease sind durch 1ote, grone und blave Sternchen symbolisiert.

Der Ubiquitin-Proteasom-Weg
Basisfunktionen eukaryontischer Zellen wie
Proliferation. Differenzierung und Zelltod wer-
den iber die Stabilitat molekularer Schalter-
molekille reguliert. Der Abbau der meisten
dieser Proteine erfolgt iber den Ubiquitin-
Proteasom-Weg (Abb 1) Er stelit ein intra-
zellulares, cytosolisch/nukledr lokalisiertes
Netzwerk aus Proteasen und ubiquitinyhie-
renden Enzymen dar. Etwa 20 % des verfug-
baren ATPs werden von eukaryontischen

katalytischen Reaktionsraum Da das 253-
Proteasom fehlerhafte Proteine konstitutiv
abbaut und der Abbau regulatarischer Schal-
terproteine nach Induktion durch kovalente
Modifikation (Dephosphorylierung oder Phos-
pherylierung, Ubiquitinylierung) erfolgt, ist
ein hoher Grad an Selektivitat der Protein-
substraterkennung erforderlich Diese Selek-
tvitat ward durch eine spezifische Erkennung
der individuelien Substrate durch Hunderte
komrespondierender Ubiquitin-Protein-Ligasen,

Research Group Food Chemistry

and Prevem‘ve Nutrition
Heaz: PO Br Ralf Stanwasser

Due 1o the complex C“’I\P"
cifficult to dcn‘nn

1on for inflammatary ang
2ses of the qut The pul,mamh c

xround and the metabol zing capablity
he orponism and ts gastrontasting’ microhna
have baen insuffic ved'od sa tar The
protective mechan:sms trgaered by Hlavor ads,
short chain fatty zcids, snd paswrointestinal
micrab:ota could have a cremapreventive effect
as to neoplastic discases of the gut Que scentitic
work 15 aimed at elucidating physialogical,
cell hiological, and molecuiar basis of protective
or detrimental effects of tood compounds. The
intraceilular protein degradation 1s the maim focus
of our research, since we were abio to demonstrate
that fond factors interfere with molecular targets
within the ubiguitin protezsome pathway.

The ubiquitin-proteasome pathway

Bas:c celivlar functions of eukaryotes such as
prohiteration, differantiation, and cell death arp
regulated via controliing the stability of molecular
switch mojecules, The degradation of mast of
these proteins is performed by the ubiguitin
proteasome pathway (Figure 1), which 1s an
intracellular, cytosolic/nuclear localized network
of proteases and ubigwitinyiating enzymes
Approximately 20% of the available ATP is used
by eukaryotic cclls to degraje ubiquitinylated
proteins via this pathway of protectysis. Ubiguitin,
a conserved protein composed of 76 anuno acids,
is enzymatically activated with ATP consumption
and covalently linked to lysine resdues of substrate
proteins by its carboxy-terminal glycine residue.
The 26S proteasome recogmzes, binds, unfolds,
and degrades ubiquitinylated proteins, thereby
generating MHC-class | restnicted peptides for
antigen presentation, The 20S proteasorie. a sub-
complex of the 265 proteasome, is a compart
mentalized multicatalytic threonine nucleophile
protease. its six active catalytic sites representing
multiple cleavage preferences (peptidase activities)
are hidden in the internal cavities of the bamel
shaped 20S protein complex, composed of 14
different subumits. Proteasome activators regulate
the access of proteins/peptides to the inner
catalytic chamber. Since the 26S proteasome
degrades defective protewns constitutively and
the degradation of regulatory switch proteins
occurs in an induced manner after covalent
maditication {dephosphorylation or phosphorylation.
ubiquitinylation), a high degree of selectivity

of proten-substrate recognition is necessary.

Figure 1:
The loSOme-UbIquitn-proleasome pathway
{SUPPL an overview.
The upper panel summarizes the enzymatic machi-
nery for ubiquitinyation of protein substrates (E1,
EZ E3 enzymss) and requirsd activities stabilzing
the poo! of monomaric ublquiti (abiquitin caww;yk
terminal hydrolases, UCHS and ubiquitin-specific
processing proteases, UBPs}). The lower pansl
depicts the 208 proteasome and some of its asso-
ciated modulators. Functions of proteasame acti-
vators PA700 and PAZ8 are specified. Distinct pep-
tidase activites of the catalytic 20S core protease
are indicated by red, blue, and green asterisks.
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This seiectivity 15 onsures by crecoqnitnn
of indwidual substrates by hundrogs of ¢
g ubiquitin-protein boa
gnzymas. and ub.quitin hydrol: i

raliforation of maignantly transformed cells 1s
mma fly Lasuﬂ on duuula ed pu sis i

Guerexpression of the 047 socc:f.( F l n p'o'r' i,
responsible for p27 su
comresponding ubiquitinyiatng EE ub:q;-ri= protemn
lase This exampla undarlinas that
processes and the detnmental patholog:ca
derzquiation under discase conditions require
regulation/deregulation of intracellular proieolysis
via the ubiguitin protessome pathway
Chemopreventive {004 factors on the other hand
might interfere with deregulated compounds and
thetefore be beneficial from a therapeutic or
areventive perspective.

Modulaticn of basic cellular furctions
by non-nutritive food factors
Cellutar metabolization of flavonoids
Cans.gerng the examinaton of molacular cha

that are induced by fiavanods in epithshat
lings of the gastrointestinal tract, the metabolization
capacity of those cells {mathylation,
alucuranidation, sulfatation) should not be
neclected, smee modulatory effects of bioactive
fiavonoids might be extanded by effects caused
by these metabolites. We could demonstrate that
HT 29 cells sultate, glucuronicate, and methylate
quercetin, theravy generating the coresponding
metabolites

Modulation of gene exprassion during inflammation
and tumorgenssis 3

Based on our working hypothesis that non nutntive
food factors might modulate the mRNA expression
of gene products participating in tha ubiquitin
prateasome pathway, and therchy might modulate
intraceilular protein breakdown, we performed
oligonucleotide microarray and Northern hybnid
ization experiments to analyze differential gene
expression in HT 29 adenocarcinama cells (Fig.2).
Some of the modulators t2sted revealed not only
inhibition ot proliteration and stimulation of apop-
tosis but also influenced the expression of genes
associated with the ubiguitin proteasome pathway
in a time- and concentration-dependent manner.

16 2:
h?o"dulanon of gens expression by Ravonoids
UOligonucieotide microarray (keft panel) and Northem
analysis of gens exprassion in HI-29 cells.
L3 (grean) and Cy5 (red) labeled cONA probes
generated from raverse-transcribed total ANA of
modulator-treated or solvent-treatad celfs were
hybridized on glass slidss. The custom-made pilot
array covers 33 genes related to intraceliular
proteolysis. Each gene is represented by three
individual 50-mer oligonucieotides and spottad in
triplicates. The differsntial axprassion of SUFP-
related genes datected by microarray analysis has
besn confirmed by Northem analysis (right panef]
diring time-coursa experimants as demonstratad
here for the modulator- nadant ion of
the PAZ8~-mRNA L o dtees
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0252 verartwort 1o I st Dieses Bespizt untar-
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l\rar kheitsbedingunyen Gie Reguiation/Dere-
aulation der intiazeliularen Piotealyse Ghar
den Ub-outtin-Protzasem-Weg erfordaimn,
Chamopraventive Nakrungsfaktoren knnten
andlerarse ts mit deregul erten Verhndungen
interierieren und ceshalb aus therapeutischer
ader pravertiver Perspektive nitzlich sen

ceser Zg!eniidethyl erung, € ukurer d 2rung
Suitatietungin sht vemacklass gt werder,
ca modulatorische EHelte hioakt var Favona:
ide maghicherweise durch Workunger ¢ ase
Mataho!ite enweitert warder Wir konnten
rechwe asn, dass F1-29-Ze ien Quercetin
stlratieren, glueeran digre
woher a2 entspreche
ertstelian

Madulation der Genexpression bei
Entzindung und Tumorentstehung
Ausaehiend von unseier Arbe tshvpathese,
dass micht-nutritive Nahrungsfaktoren die
mANA-Expression van Genprodukten, die
am Ubquitin-Proteasom-Weg beteligt sind.
und somit den mntrazeilularen Proten-
abbau madulieran, wurden 0/ ganukieoua-
m zroarray- und Nerthern-Hybricisierungen
ur Analyse der ¢itferentigllen Genaxpression
in HT25-Acenskarzingmaz
{Abk 2).

Modulation of Gene Expression by Flavonoids

Oligonucleotide Microarmay

C = control without modulator treatment

Abbildung 2:
Modulation der Genexpression durch Flavenpide
Oligonukleotid:- Micrcana
and Cy5 {rot) markierte cON/

Northarn Signal intensity

Northern Analysis

Taéﬁex Gene: PA28y
10 - {7

o8
0.6
[ 2]
02

g 2 4 6 8
duration of incubation (h)

[l 185 tased narmalisation

L GAPDH-based normalisation

1ks) und Northem-Analyse der Genexpression in HT-28 Zellen. Cy3 igeiin}
-Froben wurden durch reverse Transkription von Gesam

NA modulator-

oder 1bsungsmittel-behandeler Zellen synthetisiert und av! Glassbjehtidger hybridisiart. Der nach

unseren Vorgaben spezialangefertigte Pilotarray reprasentient 32
Fur jodes Gen wurden drei verschicdene 50-mer-Qligonucleotide als Triplikate auf den Objekttiage
bracht. Die differentielle Expression von SUPP-relevanten Genen, nachgewiesen durch Microariayanaly
ngen in Zeitabhangigkeitsexperimentzn, wie hier i die moduiaterab-
3y-mANA-Expression gezeigt (rechts), bestatigl.

e

wurde durch Neithernhyvbridis
hangige Supprimigiung der P/

Barbara Raab, Undine Lehmann, Hella
Jirgens, Markus Glaubitz. Morana Marninovic,
Ralf Stohwasser

Zelluldre Metabolisierung von Flavonoiden
Bei der Untersuchung maiekularer Verander-
ungen, die durch Flavonoide in epithelialen
Zelllinien des Gastro:ntestinz!traktes induziert
werden, darf das Metabol:s.erungspotential

Gene der intrazelluld:en Prote

N

Einige der getesteten Modulzatoren erwiesen
sich picht nur als proliferaticnshemmend und
apoptoseférdernd, sondem beeinflussten
konzentrations- und zeitabbangig auch die
Expression von Genen, die mit Funktianen
des Ubiquitin-Proteasomweges assoziiert
sind. In Kooperation mit der Universitat
Tubingen (M Baus, Abt. Prof. N. Blin;
Institut fur Anthropologie und Humangenetik)
konnten wir zeigen, dass die epitheliale
NFcB-Aktivierung wahrend der chronischen
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Center of Nutritiona! Counseting
Head D Crestiana S

e
I7

he Ccmm of Nutnwonal Connic-l ng 15 enganed

soplic arc ablo
le tomaintan it Therelore,
new onZepts W are requirad tod
strategies for w mghr redurtion and mamnicnance,
It is importan: to promote tr"' partcipants abil ity
ta control thir werght and to maintarn a healthy
style {good diet, ncreased physical activity),
alter compietion of @ weight loss program.
A personai focused concept was developed with
strategias related to nutrition {dict with o madarate
caloric dekicit, fat reductnon and modification, foads
rich in starch and cietary fiberj, behavior, and
physical activity.
Ia orger o examine the effactivensss of the
concept. a (lot study has been started with 85
participants, 21 65 years of aqe with a mean body
mass ingex of 33.6 kg/m?. The program includes
2 lang; term traming program for ncady 15 manths,
with avery intensve counseling phase (10 mectings
in 2 1/2 nonths} followed by a phase with fewer
"roup maehings (8 meetings m 12 monthis) In order
o ovaluate the effectivenass of the program, 1, 2,
and Jyears atter the end of the course, dictary
behavior and physical activity, snthropometic data
{e g weight, waist and hip measurements, body
fat). and clinical biochemica! parameterss ibload
glucose. cholesteroi fractions etc.hwil be
determined.
Critenia of the Institute of Medicing of the National
Academy ot Science {USA]} are in use as mdicators
of successful weight reduction. Accordingly, 35%
of thase who started the program were able 1z
achieve and maintain a sutcossful weight loss of
atleast 5% of immtial bady weight during the fong
term counseling period. 25% of the participants
did not fulfill this criterion {intention 1o treat
aralysis)
Following the pilot study, the concept will be
evaluated by a controlled intervention study.
Furthermore, the Conter of Nutritona! Counseling
continuas (o be a well known scientific contact
address for the regional and natignal public with
regard to nutritional questions {Fig.1). In the last
2 years, 365 individuals with nutrition Telated
diseases were advised. Most questions concemed
obesity and associated comorbidities (dyslipidemia,
diabetes mellitus etc. ). Also, celiac disease and
lactose intolerance were discussed.
More than 1400 inquiries {by telephone or letter)
trom people of the Potsdam/Berlin area and from
the whoie Federal Republic of Getmany were
answered. Also, numerous nterviews on curent
topics of nutntion were given on radio and
television and, moreover, in the press.

Figure 1

Christine Hofmann, staff member of the Centsr of
Nutritional Counseling, "Day of Nutrition Ressarch’,
DIfE, 2002
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Letiurg 27 Christiana 2ig

aschattigt
svaluatior von
ierurs urd
Lmar;u:t:l.ng der ianginst ger Umsetzung
vor aktueler Ernahrungsempiehlungzn in
def Bavclkerung. Stud er zeigen, cass msht
iz kurzfostige Gewichtstecukticn, sendern
r Stab sizieng fu Lhargeaichtge bow
Adipase picbiemabisclist i ¥ i ageranstieg
des Karpergew:chts istnazh ahzeschiossanen
MaBnabmer zur Gewichtsreduktion und der
damit wegialendanp Anleiturg in 2'ler Regel
L bzobachten Neue Korzepte dei Beratung
russen sich carauf nichter, diesem Wiedar-
anstieg entgegen Ju witken. Die Selbst-
kompeter: der Batiofieren gt es deiart
U staiken, dass sie eigenstancig e
Entwicklung hres Karpergawichts beunelen
und die optimaler Ma%nahmer {gunstige
Kostwah!, acdjuate harperiiche Aktivitat)
flex bel ergreifen ksnnen
Aufgrund dizser Erkenntn:s wurde eine
parsananzentrierte Strater e entwickelt
be: der die Eigenvarantwertung und die
Seihstkempeten: der Betiotienen im
Vordergrund stehen Zur Efektivitats- und
ffinenzabschatzung dar Kenzeption lauft
derzeit emn Pilotprojekt mit 85 Teiinehmem/
innen im Alter ven 21-€5 Jahren und emem
mittieren BMI von 33.6 kg/m-.
Cas Programm beinhaltet einan
Tramningsprozess Gher annabernd 15 Monate
mit einer intensiven Betrevungsphase
{70 Kurstretien in 2.5 Mcerateni und einer
'mscr ieBenden Phase m« nur noch 8 Treffen
12 Menaten.

Die Beratungsschsverpunkie

konzentrieren sich auf

- Informaticnsvermitiung zu einer ausgewo-
genen Mischkost mit maGigem kalorischen
Defizit, Fettreduktion, -madifikation,
Bevorzugung starke- und ballaststotfreicher
Lehensmittel, Ste:gerurg der Alltags- und
Freizeitbewegung

- Selbstkritische Beobachtung der Lebens-
mittelauswahl, des Ess- ung Bewegungs-
verhaltens
- Seibstentwicklung unc Irtcgralxcn person-
licher situationsgerechter Strategien zur
Bewaltigung ungunstigen Ess- und
Bewegungsverhaitens

- Training ces Selbstmanagements und der
Eigenverantwortung fur einen gesundheits-
forderlichen Lebensstil,

Ahhlldungl {rr ab
He m ' Tag der i
i D IE 24002

wnruigstorsenung’

Zur Evaluierung cer Kenzeption wardan
1, 2und 3 Jahre nach Kursende folgence
Ze'aroler erhohan
- Anthicpometrische Messaioten
[Kerpergewicht, Taillenumtang. Korpartatt
usw.)
- ¥Iin soh-biochernische Parameter
(2.8 Blutzucker, Chalesterinfraktianan,
Trzlycendel
- Protokoll- und Fragebogencaten zum Ess
und Bewagungsverhalten

Als Incikatorer fur eine erfolgreiche Gewichts-
1ecuktion gelten die Knterien des institute
ot Medicine der National Academy of
Sciences der USA Hiernach kornten 35 %
cer Tesinehmer, die das Programm beendat
hatten, eine Gewichtsredultion von
mindestens 5 % ihres Ausgangsgawichts
erreichen und uber den langer Kurszeitraum
stabilisieren. 25 % der Teslnehmer erfullten
dieses Erfalgskritennum p:cht {!ntention-to-
Treat-Analyse) Im Anschluss an das Pilot-
prozekt soll die Konzeption in ener kontrol-
lierten interventionsstudie uberprift werden.
Des weiteren gilt das Erndhrungsheratungs-
zentrum als regionaler und dherregicnaier
wissenschaltlicher Ansprechpartner (Abb 1),
In den letzten 2 Jahren wurden 355 Personen
mit erndhrungsabhangigen Erkrankungen
beraten. Der Beratungsanlass war zumeist
Ubergewvicht, verkniipft mit Folgeer-
krankungen {Fettstoffwechselstorungen,
Diahetes mellitus usw.) Auch Ostesporose,
Zél:akie und Lactoseinteieranz zahlten u.a.
zum Themenkres. Metr als 1400 telefonische
und schriftliche Anfragen aus der Region
Potsdam/Berlin sowie aus der gesamten
Bundesrepublik wurden beantwortet und
Interviews zu Erahrungsthemen in Presse
und Fernsehen gegeben.



orsuchsva
wisserachaithch uran-
er, wenn die el 3
ere gesune und bestens betreut sind
ax-Rubner-Laboratorium heharbargt
isuchstiethaltung des DUE.
95 in Betiieb genommene Neuhau
entspiicht gen modainstar Standards der
Versuchstierhaltung. In gut ausgestatteter.
Tiarhaltungs- und Funktionstaumer kennzre
Tiere uptimal gehalten und phystlog:sch
charakterisiert werdan. Das MBL st mit spe-
nielier techrischer Ausrustung versehen, um
tie Haltungshedinqungen fur die jeweiligen
Versuchstiere unter hachstem Standard 2u
1eclisieren Ein streng kentiolliertes Hygiene-
regime schutzt Tiere und Menschen Die Um-
setzung der Ziele der modarner Versuchs-
tarkunde hatim MRL oberste Prionitat So
werden Versuche soweit als mogli.ch durch
Alternativmethoden ersetzt {Repiacement).
Dic Zahl dzr Tierversuche wird aut ein fir die
jeweilige wissenschaftliche Fragesteilung
unerlassliches MaGB reduziert (Reducement).
Cie Belzswng der Tiere wird durch eine
Verfeingrung der Methoden und Messtech-
niken sowie be: oer Auswertung immer weiter
vernngert. £s giit, mehr Informationen aus

2in2m einzeinen Versuch (Ref nemert) fu
gewnper Diese als Ore-R-Rege’ bezeittinete
taxime cer Englander WM S Russel

unc R.L.Burchist im MAL ma%gebend

Die Beratung der tierexperimentell tatgen
W.ssenschattler ir versuchstierhundiichen
Fragen sowie die fachkundige Unterstitzung
in ger Antragstaliung und im Exparimant er-
iclgt durch die Tisrachutzbeauttragien, die
Pilege und Betreuunn der Tiare curch aip
eriahrenes Team aus Fachtierarzter un Fach-
wissenschaftiern fur Versuchstierkundz, Ver-
suchstierptlegein unc Biologrziabararten,
die mit hohem Engagemant und fursaighicher
Zuwendung zum Tier wesentlich zum Gelingen
der Versuche beitragen.

Neben den Standardmethoden werden am MRL in Zusammanarbeit mit den wissenschaftlichen

thoden und Techniken venventel.

YEEiEE

» Stoffwechseluntersuchungen in spezieflen Stoffwechselkafigen fiir Maus, Ratte, Hamster

Energieumsatz- und Substratumsatzmessung {indirekte Kalorimatrie) in Maus, Ratte und
Hamster mit und ohne Kalteprevokation

Quantitative und zeitliche Eifassung der Nahrungsaufnahme (Feeding Menitoti und
Ndhrstoffpraferenzen, Herstellung von speziziien Diaten

Bestimmung der Kbrperzusarnmensezung am lebenden Tier mittels Dexa-Messung
und Kernspin {NMR) in der Maus als angewandtes Refinement

Infusionen, Perfusionen, akute und chronische Katheter, ICV-Iniplantierung,
Mikropumpsenimplantation
Transponderimplantation {kontinuierliche Temperatui- u, Aklivitatsmessungen)

Blutdiuckmessungen blutig und unblutig in Maus und Ratte, Operation 2wt Stenosierung
der Nierenarterie (ZK1C) bei der Raite als Hochdruckmodelt

Zucht und Haltung von keimfreien Ratten und Generierung von gnotobiotischen Ratten
Zucht und genatische Oberwachung von Versuchstierstimmen
Qoxytenpraparation aus Xencpus lagvis

In addition to tha standard methods of laboratory animal science and welfare, special techniques are
in use in the MAL in cooparation with the other departments of the DIE

Indirect calotimetric measurements 1o cakculate energy expenditure and respiratory quotients
in rodents under different temperature conditions

Analysis of bedy compesition by dual-energy X-ray absorptiometry (Dexa) and quantitative
nuclear magnatic resonance (NMR) in fiving mice

Monitoring of food intake by a feeding monitoring system using choice diets

to analyze food preference

Infusion, perfusion, acute and chronx camete( implantation

{i.c.v~ implantation and implantation of osmotic pumps)

Transponder implantation (continuous measurement of locomotive activity

and body temperature).

Intravascular blood-pressure measurement and non-invasive measwremesnt using a tail cuff.
QOperative stenosis {two kidneys, one clip; 2K1C) as a model of renal hypertension.

Processing, breeding, and maintenance of germfree rats
Breeding and genetic monitoring of different laboratory animal strains
Preparation of pocytes from Xenopus laevis

Max Rutner Labaratory {MRL)

Hezd D Chiista Thane Rz

centra. facties far ey
new budding, which w i o 1996,
meets the mast modarn standards for keeping
experunental animals. The amimals ta 2t
unzer optimal conditions i1 equippsc ammal
keep { functional rooms and phv
charactenzod.

ally
aly

The MPL s espeeially ecuipoad techmizally 1
realtze the highest standards of care for the
particular experimenta! animals A stristly controlled
hygrene reqime protects both animals 2nd humans
The rezlization of the goals of modem experimentai
ammal st once has the highest prooty at the MRL
whenever possibie, experiments are raplacac by
altemative mathods {Replazement). The number
of an'mal experiments is raduced to an essential
level tor the screntific question in mind (Raduction)
Stress of the animals is even further reguced by
us:ing more refined 2nalyucal methods and
measuromens techniques 1 s a matier of obtaning
more éata rom every single expormant
{Refincment). This so-called 3 R rule of the
Engl:ishmen WM S Russe! and R.L Burchiis
important at the MRL

An arima! protection ofticial gives the scigntists
invoived i animal expeniments advice as o
questions of animal science and expert support in
filng of apphications and during experiments. An
experenced team of speciaized veterinarians,
experimental animal scientists and keepers, as
well as brological laboratory assistants, who are
all highly mativated and considerata. care for and
treat the animals. They thus contnbute substantially
to the success of the expenments.
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Forschungspreise und Ehrungen / Awards and Honors

Forschungspreise und Ehrungen / Awards and Honors

Christiar: A Barth
Ehiermitgl hatt cer Dzutschen Geselischatt fur Emdhiung (CGE)

Matthias Tschop (Abt Pharmakelonies
Young lnvestigator Awarc for Clinical Reszarch 2002 o' the
European Neurosncoznng Assceiztion

Hans-Genrn Jnost (Abt. Plarmakalogia)

Juhiing-Veriesung unc Jibing-Medaille 2002

"Molebulare Grundlager von Acipasitas und Typ-Z-Diabetes
in Mausmodellen mit Metabolschem Syndrom”

Poster- und sonstige Preise / Poster and other Awards

M Osterhoff. I Schumacher, M. Mdhlig. A Kutzund A Pfeiifer
IO[SCIIUD(‘SPPI“ZG() des Fachbereichs Humanmedizin

am Unwarsnatslllmkum BD amln Frankhin der FU Berhin
i £ woduhindep o= prstain

C Einig. C. Hatmann, K. Hofimann, D. Johnsen, W Luder und C Barth
Posterpreis. 17. Jﬂr‘rest'x"unc cer Deutschen Adipasitas-Geselischaft

Biemen 1
Erstz Enpeliey

1 Bewichitsananaizman thsnzsphy

Gaby-Fleur Bot
P%terprels 5th Joint meeting ‘Sianal Transduction - H cepters. Mediators and Genes’
Wemar 6 -10 11 200!

Betrac =Hular ranspon o P2 e s end tsrizubme " oo 4 esyooat=d ey, [RAN v e cutdus

L Ma, A Kuhlow und H -R Glatt

Aventis-Preis fur den besten Kurzverbag der Sektion Toxikelogie vo 2l't
auf der Fruhjahrstagung der Deutschen Geselischait fur experimentelie und
kiinische Pharmakologie und Toxikelogie. Mainz 17 14.3.2002

Enhancament of e boactn e 3! -hydrsovmezitiylpvsne aith
o aleuhal and aldsindz deln oo s, Naunyn-Soli st | Lt Plicnine

Michael Ristow
Pos(eu{ne:s Jahrestanur q cer Deutschen Diabetes Gesz!lschatt, Drescer €. - 1152002

Sata-r=ll-spiz b tetaty 1 C Fiatanna-Dzy dat blauy v i 2 lsunnser 2licn
i g olyzh lDu wzk s aukpuied comun btz Supar ol Getoafiaz v

Joachim Sprangel

Posterpreis, Jahrestagung der Deutschen Diabetes Geseilschaft, Drescer 8. H 52002
[t fizuiit 3 byl &inunky qeymt Prohivtor i Typ 2 Deabetey mshunn Zrpzbonss SR A
papoltizasbasiznzn Kootz ndiz EFC Potedem

N. Landes, P. PHluger und D. Kluth
Young investigator award. Xith Biennal Meeting of the international Saziaty foi
Free Radical Research {SFRR-1), Panis 16 -20.7.2002

Volas B ouliedles WPXR-m=tiate (22 aqrzsaon i Hapi2 celly
Patente 2002

Verfahren zur Sxpressicrsveranderung von Palypept:dar
ir rekombinanten Expressionssystemen (Abt. Ernakrungstaxikclogiel

Bitter taste receptors {Abt. Molekulare Genetik)

Ausgriindung 2001

Peptides & elephants, Systeme zur Peptidsynthese
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2410 2601 llen Blzak, Mazstucht University, NU Changes «r tat metehoiis~ in diabetes and with ag2

2410 2001 Patiick Schravwen, Maastricht University, NL The Role o® UCP in enargy and substrate metaholism

01 17 2001 Heke frglert. Unversity o° ifino's, USA Cemmurnity transfcrmation by lifestyle medicine - cha'lenge and chance?

3711 2007 Jaap Keiter, Wagzningen. NL Analysts of functional effects of dietary components by ONA rcroarray technology

2011 2661 Hindrik Mulder, Lunc. S Lipics and stimuius-secret on coupling in pancreatic beta cells - nevel insights frem
the hormana-sersitive [ipase null mouse

2511 2001 Sigrun Korschirg, Ur-versitat Kein Irformatian prozessing in the olfactery nervous system Dissect:ng the network

03 12 2001 Eva Arrigoni, ETH Ziinch, CH in vito Fermentierharke:t urverdaul:cher Poiysaccharide

06 12.2001 Uirnch Hammeriing, New York, USA Vitamin A: New life tor an old molecule, vitamin A meets zinc.

1212 2001 Gerd Hamscher, Hannover Human- urc Tierarzneimitte! als neve 1esistente Umweltkontaminanten

Symposien, Worksheps, andere Veranstaltungen / Symposia, Workshops, other Events

11012001 Ringvorlesung “Biotechnalogie und Ernahrung” Bewertung von gentechnisch veranderten Lebensmitte!n aus toxikolagischer Sicht
Hans-Rudolf Giatt, DH¥E

23 01.20C1 Ringvoriesung “Bictechrclogie und Ermahrung” Warum bevilkern Bakterier unseren Darm?
Michael Blaut. Dift

25.01 2001 Ringvorlesung "Biotechnologie und Emahrung® Bessere Spe:sedle aus transgenen Olsaaten. Realisierung einer Provokation

Ernst Heinz, Unrversitat Hamburg,
Inst fur Aligemeine Batanik
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Martina Pyrski, Baltmore, USA

Aine Astiup, Frediiksberg, CK

Laszle Nagy. Debrecen, H

Harry Flint, Aberdeen, UK

Hadi Al-Hasani, Koln

Matttvas Tschap. Eb Lity. Indianapelis, USA
Walter Becker, Aacher

Bette Phim:ster, Nature Genetics, New: York, USA

Andreas Rechngr, Londar, UK

Martin Ki:ngenspor, Matburg

Shanta Persaud, Londor, UK

Gerd Kobal, Philip Mcrris, Richmond, USA
Helmut Jungermann. Berhn

Ingrid Beekhotf. Stuttgart

Thomas Kietzmann, Gattingen

Gordon Birch, Readmg, GB
Ibrahen Elmadfa, Wien, A
Annick Mercemier, Lausanne, CH
Wolfgang Dubiel, Berln

Gersh Zvi Taicker, Houston, USA

Ui B. Gobel, Berlin

Moshe J. Weimann, Haita, IL

2otzzhrolon = bz Pllanzen - Grund ager Lnd A

Pathegepesis end pravert ov of overwaight - futule perspactivas
Emeabrurg und maligre Sntartung
Grundiagen der Ernahnungsepicemiclegie

The tuture of nutr ter research

bindung mit dei EPIC-Stugie),
clogie

Physica actwity {in Ve
Grgan sation, Abt Zpw

The future ¢f hiotezhrclcgy in the icod niarkat

The ONP-lacZ transgens minics the unusual expression pattern of OR-ZC.
2 ngw 0dorant seceptor gene on mouse chromesome G
hmplicaticn for locus-dependent gene expression

The cpt ma! diet compesition for body weight reguiat.on -
whore do we stend in 2002?

tndogenzous N-nrtiasatian in the human colan

Roles for nuclear hormone receptors in myeloid cell differentiatior and function
Microbial ecology of the marmmalian gut

Targeting of the insulin-respensive glucose transporter GLUT4 in adipocyles
Ghrelin - ein neues Harmon mit pleratroper Wirkung

Sigreltrersduktion der Leptiniezepter-SpieiBrarianten {_EP32 und LEPRY)
Publ:cat.on of research articles and peer review

The metabalic fate of dietary polyphanols in humans -
The colon as an important metabolic site

Volecular physialogy of energy balanze

Pancreatic beta cell interactions and insulin secretion

Neue Methoden zur Visualisierung offaktorischer Aktivitaten im ZN
Risike Wahrnehmung und Kommunikation
Signaltransduktionsprozesse chemosenserischer Newrone

Sauerstofl und Gluzose als Reguiatoren der Genexpiession.
Zwei Signale, ein Zigl?

The role of watar in syveet taste chemo reception

B-Carotin Aktelles uber Bioverfugharkeit und gesundheitsreevante Aspekte
Lactic acia bactena a new type of mucosal bictherapeutic agents

The COPI signalesome and the regulation of ubiquitin-dependent pratealysis

NMR methads fcr ir-vitro and in-vivo analysis of hone tissus and who'e
body compasiticn

Diversity and specificity Oral microbiota and the inthation of chronic
periadantal infections

Fructose and g'ycation Evidences and consequences in various systems



1112 2002

11122002

1912 2002

Burkharg Vil Bern

Joharres kehelwend, Warburg

Rchert F Margsiskee, Naw York, LSA

SLnkticnete _ebarsmit
alichke ten, Persps

ure gesendhet iche Aussaean aut _ebersmittal
n, Grerzen

Nolacwar-geret - aspacts o° chasity

Naking sense cf taste

Symposien, Workshops, andere Veranstaltungen / Symposia, Workshops, other Events

0901 2002

2207 -02.03 20C2
010572002

05 08 -07.08 2002

1909 2002
25.06 2002

311C-02.11 2002
0111-62.11 2002

Workshcp. Organisation A Peiteer,
Abt. Klinische Ernghrung « UKBF

Workshop, Organsatisn A Feifier.
Abt. Klinische Ernahrung « UK2F

Workshep. Cigamsation H Bozmng,
Abt. Epidemioiog:e

Warkshop, Grganisation A Peiffer,
Abt. Klimsche Ernshrung + UKBF

Arhaitstagung der Gesel'schaft
fur Anthropologee. Organisat:on
Abt. Interventionsstud.en

Weeting mit EU-Partnern. rganisatiap
W Mevyerhof, Abt NMolekulare Gepetih

International Werkshap, G:ganisatien:
H. Boeing. Abt. Epidemialogie

Summer Scheol

Workshop mit EU-Partnem.
Crgamisation: Hars-Joachim Zurit,
Aht. Interventionsstud:en

Workshop m:t EU-Fartnem,
Organssation: Hans-Joachim Zunft,
Abt. Interventiorsstudien

Tag der affenen Tur

Workshop mit EU-Partnem,
Orgawsation: Hans-Joachim Zunit,
Abt. Interventionsstudien
Internatiorales DIE-Symposium
Workshop nut EU-Partnem.

Organisation: Susanne Klaus,
AG Energiestoffwechsel

-Epicermiciog

Aktue'ler Stanc cer Risikoverhersage haufiger Erkrerkurgen der inneren Nedizin
durck Genuiagnostk Wer will seine Genetik wisser urg wetw?

Diabetische Ret nopathie und Maculopathie  enz irterdiszip! nare Heraustorderung

: hes Langzaitmen:tonng oes Lebensnmutta verzelus zum Nochwe:s
gesundheitsralzvanter Wirkungen funkt.erelier Lebersmittal
UPDATE Endoknnciegie

Traditione!ie und maderne Methaden zur Bestimmung der Kéiperzusammensztzung

Scmatestatin and its receptors i brain function and dysfunction

Suientific evidenze and public health nutntion: how to der ve distary reccnmendations

Grundlagen der Ernahrungsepidemiclagie

Eurclive

Crownalife

Bedy Life

Frontiers in nutrition research

Adipose tissue and its function in obesity {COST)
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Presse- und Offentlichkeitsarbeit 2001/2002

1 une Rag o im M.te!penkt von
en Themen runc um doe Ermahrune

crschurg b

fur das D2 willkommener Anless, sich bai zah re.chen Gzlegerheiten zu
engagieren und ofrentlich in Erschainung zu traten

So tand vam 7.-8 Juni das DAAD-BioForum Barln “Grenzenlos forscher”
statt Bei einer Veranstaitung an der Humbaldt-Uriversitat zu Berhin tat das
DIE zusammen mit der Techmischen Unwversitat Berlin aut: Anhang emes
Modelis des Verdawungstraktes kannten die Besucher nach “nner blicken”,
the angehotenen Informationen reichten von der: DifE-Ferschungsprejekten
bis zur Zusammensatzung von Lebensmittein. Auch der Veren zur Forderung
der Nutngenomforschung wurce vorgestelit.

Hohgpunkt war ein Forschungsmarkt vom 12 -17. September in den Arkaden
a:s Petsdamer Platzes »um Ausklang des Wissenschattsserumars i Berlin,
durvon der Techn schen Universitat Berlin (W, ssenstranster Barlin) organisent
wurde <6 Aussteller bateiligten sich, das DItE war mit einzm Stand im
Rabmer des Gemeinschattsprojektes “Cie lebende Zelie® vertreten

Aut Postain wurde zum Thema “Ballaststoffe in der Emahrung™ infommiert,
e Mikroskop bot Einblicke in kiemste Weiten. Der Stand war jeden Tag
durch zwei Betreuar besetzt, im Rakmen der Langen Nacht der Wissenschaft’
sogar bis 24 Uhr. Cieser Einsatz war nur dacurch méglich. dass zahireiche
CHE-Abteilungen mithaifen und die Mitarheiter "Schichtdienst” leisteten

Bas “Jahr der Lebenswissenschaften” nahm einz Grupps Barliner und
Brandenburger Forsshungsinstitutionen zumm Anlass, eine Einfithrung in
das "Burh des Lebens® zu geben [n der Berliner Urama fander vom

12 -15. November (nformationsveransta!tungen dazu statt Durch einen
Vortrag von Prof. Dr. Susanne Klaus zum Thema Hunger- und Sattigurgs-
regulation wurde das Thema "My Food” wissenschaftlich begleitet

2002

Uher 200 mittelstandische Unternehmen und Forschungseinrichtungen
aus gan: Deutschland prasentierter ams 3 Jun: auf dem 9. Innovationstag
der Arhertsgemeinschaft industreller Forschungsverginigungen “Otto van
Guericke” (Aif) neue Produkte und Ideen. Das DIE beteiligte sich mit zwer
Projekten, die von Barbora Drzikova und Dr Gerhard Dongowsk: betreut
wurden *Herstellung, funktionelie Eigenschaften und eraahrungs-
physiologische Wirkungen ballaststofthaltiger Produkte aus Gerste” und
*Zusammensetzung und physiologische Wirkungen eines Apfelsaftpreduktes,
haigestellt durch enzymatische Tiestesbehandiung®.

i dar Reqcraiprasse, aber auzk uberregiona
ga2ma Auskurit 4Ang
dem CHE hernten Joumnatisten 2.8, fur d @ Themer Geruch- und Geschmask, Ad.pos tas ouer Ciat
Einncktungzr una zush Birgern wurcan vom Refarat OFertichkensarbet cder dem Erabrur

¢t unc gab2i

roren m Berchtszeitiaus
wurdar CIE- t=r als Ge partnar
2 durch die w ssenschiaht hupgseraebmsse aus
3 uber nave Aspalite benchiten Zehire chz Anragen von

sEeraturgszentrum hzartwartet

arschaft er und VWissen

]

Am 27 lur tard au dem Potscamer Telagiatanberg cer 4 Tag der
Wisserszha®tim Lard Brandenburg statt e der Themengruppe
Sinahrin sznschafter, Gesunchzit, Spoart hielt Ute Nothl ngs,
Abteilung Ep cemiologe, einen Vartrag mit dem Titel

"Was kcnnzn vir mit fragehagen zur Emahrung ertassen?”

Nach einar baubedingten Pause konnte das DIiE am Tag der ofienen Tu
am 1€ Szptamher mehr a's 500 interessierte Besucher begrifzn Die
beglaitance Aussteilung *55 Jahre Ernahrungstarszhung in Rehbiucke®
schopfte aus dem Fundus des Instituts, Vernangenhzit unc Gegemwart
aer mooerner: Ernahrungsfarschung hennten hestaunt weiden Neher cen
Abtzidungzn des CIE war auch das Institut tur Ernahrungsw:sserschait der
Universitdt Potsdam vertiaten

Am 26 Ckichar fand im Stein-Center der 8 Gesunchzitsmarkt der Stagt
Potsdam statt. Das DYE war duich das Ermahuungsberatungszenirum mit
frau Or. Christ ana Eimg und Frau Chnistine Hofmann variraten Zahlreiche
fragen ;ur Emahtung wurden kempetent beantwertzt Mit dem BIA-Gerat
{unter Betreuung von Katja Ruttkawskt und Chiista Scholz aus des Abterlung
Interventionsstudien) zur Bestimmung des Karperfettanteils konnten
Interess arte shren kritischen Wert erfabren una gle:ch besprechen, was
u tun ware

Grokes £che in den Medien fand das vom 31. Chtober - 2 Nevember
veranstaltete Internationale Sympesium “Frontiers in Nutiition Research”
mit 203 Te'inehmern. Anlasshch einer Feierstunde zum 16;3hnger Bastehen
des Dife sagte Prof. Joharna Wanka, Ministanin fur Bildung, Forschung und
Kuiltur des Lardes Brandenburg. “Das BIE hat vie! gztan, um zur eisten
Aaresse in der deutschen Ernahrungsforschung zu werden

Det wissenschaftlicha Duektor des DIfE, Prof Hans-Geors Joost, eioftnete
den wissenschaftiichen Teil dar Veranstaltung mit einer Einfi:hrung in die
Fragestetlungen der modemen Einahrungsforschung z B auf den Gebieten
Krebs und Biabetes Prof Hannes Stahelin aus Basa! bezog Stellung zu
Functional-Foad- und Gen-Food-Farschung

DIt beim Blind Date: Inititert duich den Brandenburgischen Kunstverein
Potsdam e V. hahen sich funf Institute des Potsdamer Raums mit je einem
Kunstier zusammen getan und den Versuch unternommen, den Dialeg
rwischen Wissenschaft und Kunst aufzunehmen. Das DIE kooperierte mit
dem Kunstler Malte Brekenteld. das gemeinsame Projekt lief im Kutschstall
in Potsdam biszum 1 Dezember 2002
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Press and public relations in 2001 and 2002

much in Jeman
elevis.on Person

He mhers ¢f the D *F starh are
ocus oF atentor or 1acio anc
te provice infaimation, net ep'y far the reg ong’

i T

Fub!ic Rzlatens Gepartment or the Center o7 Nuti.tonal Counse ing

2001

Since the vear 200 hed been declared “Year ¢ Life Sciences.” itwas a
good reaser for BIfE 1o getinvoivad in the astivities anc 1o eppzar ir public
Thus. the CAAL Bicforum “Boundless Research’ tank place in B2rlin. Together
will: the Zerlin Technische Universitat, DIFE mada its appearanze at an evant
at the Fumboiet University of Beran: A mode’ of the gastraintestna tact
allowed visitars to g2t an “inside look.” The in‘crmation presented covered
a spectium reachng from DIfE's research projects to the compesition of
foods In agdition, the Snciety 1o Promote Nutrigenome Research was
presentec.

The research markat an September 12-17 was a h.ghl:ght at the commercial
center of Potsdem P aza {Berlin), to close the "Scienze Summer,” wh ch had
hean cryanizec by the Techn:sche Unwversitat iWisserstranster Berlind Foity-
six extubytors tosk part and DHE was reprzsented at a stand within the
framawark af & joint projact, “The iiving ce'l * Fasters veith infaimation on
“Fiber m Frods” were shown, and a micrescape gave visitors the oppertunity
to “take a peek * Two peaple were ir charge of the stand every day, even
until midnight on the "Long Night of Science * This was made possible by
the many staff members who helped out and warked in shifts

A group of Berlin anc BIan(‘enburg 1esearch ipst:tutions used the

“Year of Litz Sciences” as an opportunty ta introcuce the "Book of Life ™

At the Urania in Barlin, informational events tock place {November 12-15).
A lecture by Prof. Or Susanne Klaus on the reguiation of hunger and satiety
accompanied the theme "My Food” trom a scientific standpoint

2002

On June 3, more than 200 medium-sized campanies and research institutions
from all of Germany presented new procucts and ideas at the 8th innavation
Day cf the Working Group of Industrial Research Asscciations “Ottc von
Guericke * DIE participated with two projects, of which Barbora Drzikova
and Dr. Gerhard Dangowsk: were in charge “Praduction, functional
charactenistics, and nutritional-physiological effects of fiber-containing
products made from barley” and ‘Compos:tion and physiologicai effects

of an 2pple-juice product made by enzymatic treatment of pomace ”

ontacts for the medie
of the L 72 wers irtepy
( w233 but alse at 3 supiareqion
were able to report on n2w aspects o° topizs such as smell erd taste, ohesity or ¢ abs

Iy 207 axcesions with i these two yaars, sz 2ntists of the insttule veare
Ir rumercLs topics sanrtznng eround nutr toral 1esea

St v the results of putr tonal research at the CHE. oumal sts
st2s Nany nevines by ipst Wit ars erincivicua s weare answeerad by the

Crvcune 27. the 4tk Day 5° Szence tock p ace in Brandznhurg 2t the Potsdar
Tz 2grafenberg Within tha tepics "nutriticnal scienze, health, and sparts”.
thiings, Cepartmert ¢t Ep:demlegie, held a talk with the title "Wt
car we iint cut with quest.anrnaires cn nutriton?”,

A'ter a break cue to construstien werk, D'fE was ab'e te greet more than
53C mterested guasts at its "Open House® on September 16 This was
a:cempanied by an exhibit "S5 Years of Nutritiona! Research in Sehbriicke”,
which included items with retation 1o nutrition research from the past and
trom the present to amaze the visitors Tha Insttute of Nutntiona: Science
of the Unwversitat Potsdam was a'sc repiesented, in additior to the
dzpartmants of the DIE

Cn Dzwoher 25 at the Stern Center, tha City of Patsdam hag its §th Heaith
e ket DUE wes representac by Or Chriztiana Einig and Christine Holmann
o thz Center of Nutriticna Counsal ng. Interastea ingviduals could have
thzir relative body fat measuied using the BIA apparatus {in charge were
Katja Ruttkowski and Christa Schelz from the Cepartment of Intervention
Stuzhes). finc out their persenal value. and discuss on the spot what they
sheult do.

The media broadly reperted ahout the nternational sympasium “Frontiers
r Nutrition Research™ that took place frem Getober 31 until November 2
anc which attracted 200 participants Celebrating Uifes 10" anniversary
Brancenburgs mnistery for tducation, Seienze and Cuiture, Prof. Dr Johanna
Warka, pointed aut: "DIFE has dane a Iot 1o become the top aadress in Ger-
man nutritiona! 12seaich.” The Scientidic Director of the institute, Prof. Hans-
Georg Joost, apened the scientific program of the event with an introducticn
tc the questicns of modern nutnition research, for example, in the areas of
cancer and diabetes Prot Hannes Stahelin flom Basel, Switzetland, gave
his views on research into furctional foods and genetically altered foods

C!E on a blind date: each of five institutes in the Potsdam area workad
tcgether with ar artist in an attempt to open a dialog between science
anc arl. This was initiated by the Brandenburg Kunstverein {art association)
Patsdam eV DUE cooperated with the artist Malte Brekenield and the
jcint project was at the Kutschstall in Potsdam until December 1, 2002




Das DIfE im Horfunk und TV 2001/2002 — Auswan! zus iiber “93 Seqcungen

DIE in TV and racio procrams — Seect'on from more than “90 mterviews
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Besucher willkommen! Visitors welcome!
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Mitarbeiter 2001/2002 - Staff "2001/2002

Vorstand / Board

Harth, Chr.stiar, Fios. Gr
h3311200)

zchtarme, o, Brotiz

deost, Hars-Geog. Prat Cr Cr
fab: 3" G .02

“chlmann, Gudrin
cammerserann, Meniha
Schaifer, Juc:th, Dr

. Anke Cr

Schu'z. Rart~ut, Dr

Abteilung Molekulare Genetik

Bepringn ol Ule woy s et

2ahrens, Mak, Or

Zrure, Nicote, Dip'-B-al.

duoe. Bemnd Dip'-8ial,

Car o, Annz-Soph.e. Nzuroh:ol.
Chuokeva, Elena, Dip!-B.ophysikerin
Demgensky. Stefanie
Kocharyan, Ara, Dr

“rautwwrst, Dietmar, Dr
~retzschmar, Beate

Kreuzer, Cliver, O:pi-Ing

Kuhn. Christina, Dipt-B al
Lamer, Ulike .
Meyerhof, Wo'tgang, Prof. Di.
0 1as, Gisela, Dr

Persk., Martina Dr.

Robert, Christaphe, Di.
Rogers-Elaut, Lynne, Or
Schmiedeberg. Knstin, Dipl.-Biol
Schaley-Pohl, Ellen

Silkeit, Monika

Stepanyan. Zaruh:, Medizinetin

Abteilung Pharmakologie
Departiment of Phaimacolog
Al-Hasani, Had\. Dr
Castaneda. Tamara, Dr.
Kluge, Reinhart, Dr

Pium, Leona. Dr

Rischke, Brigitte

Scheepers, Andrea, Dipl -Biol
Schmolz, Katja, Dip!.-Biol.
Schirmann, Annette, Prof Dr
Tschop, Matthias, Dr
Warnke, Kathrin

Zahn, Claudia, Dipl.-Biol

Arbeitsgruppe Physiologie
des Energiestoffwechsels

Laboratory of Phys ology

of the Duergy MAeiaboliom
Adams, Frauke, Dipl.-Ern -wiss.
Albrecht, Petra

Backes. Gunda, Dr.

Boeuf, Stéphane, Dr.
Boschmann, Michael, Dr
Briining. Silke

68

Caerzer. Maren. 2 pt -Ern -wics
Kiaus Susznne, Fre® Jr
Metges, Comel a C FJ Dy
Citranr, Sywva, Ot

Fetzke, Kavs-Jurgen, Jr.

Fiaue, Carola

Schat ar Kariv

Sv vester, Ant:e

Utbr cht. Dot

Wiedmet, Petra, Dip.-Em -wiss

Abteilung Klinische Emahrung

Assert. Roiarnd. Dr

Glauh 2. Markus, Cipl -Oez traph
t-arre~ann, Melarie

.abr Beate

¥azirg, Helga

Kaske, Anke

Mehiin. Matthies, Ot

Gsterho®f, Martin, Jr.

Piaifier, Andigas F. K. Fro® Di
Pomplur, Boreer, Dip! -Ern -vess.
Rizhter Susarn -
Richter, Susanne, Dipl - ehensrittelchem
Ristow. Michaei. PD Dr.
Rucevich, Nataiia. Dr.

Salami. Shoje:e Ferideh

Sirnen, Kistin

Spranger, Joazkim, Dr.

Sprengel, Katrin

Stemmer, Kerstin, Dip! -Biol.
Tralerberg, Heike

von Kraack, Wiltraut

Wegewitz, Hta, Dipl.-Ernc-wiss

Abteilung Interventionsstudien

Hanisch, Chiistiana, Dipl.-Oec troph.
Hahne, Antje, Dipl.-Ern.-wiss
Hoppe, Konrad, Cr

Hover, Stephan. Dip!.-Em -wiss
Johnsen, Dieter, Or.

Koebnick, Corinna, Or

Lorse, Martina

Machowetz, Anja, Dipl.-Gec troph
Maseneder, Jutta, Dr

Nicolai, Karin, Bipl -Agraring
Pester, Silvia

Reimann, Manja, Dipl -Em.-wiss.
Ruttkowski, Katja

Scholz, Christine

Schioder, Renate

Schultz. Stetanie

Seppelt, Brigitte, Dipl.-hMath
Simchen, Ulrike, Dip!.-Emn -wiss
Trippe, Ulrike, Dr

Ulbricht, Gottfried, Dr

Vulprecht, Dagmar

Wagner, Karen, Dipl.-Ern -wiss
Zunft, Hans-Joachim Franz, Prof Ot

Abteilung Epidemiologie

3ehlirg. Kay

2ergmann, Maruela,

dern nau, Weltgarg

3naing, Heirer, P 1.

Jahl. Andraas, Cipl -Err -wizs,
Drogan, Dagmar, Dp'-Em awss
“al. sch, Sabire

Micht, Woltneo

maeicke, lrike, I p -Din owiss
Sisher, Eva, Cr

e sehtauer Watfhang, Meciziner
Franke, Andrea

Haftenberger, Manclein, Cip' S -wss.
Hewemane, Chrstin, 3 pl -Ernavias
Heirnich Chr:stire

Ha*frann, Kurt, Dr.
Kripstemn-Grobusch. Kerstr, G
Kohlsdorf, Eller:

Kroke, Anja, Dr.

Kihn, Kathiem

~ahmanr:. Petra. Dr

Lebsa, Herderose

Nothiings, Ute, Bipl -zon -wiss.
Schienkiew:itz, Ana, J.p!.-Oec.troph
Schulz, Mandy, Cipl -Err -wiss.
Schu'ze, Matthias, Dip! -Emn -wiss.
Walter, Dietmar. Dipt.-Gac troph.
Weeske, Gabrieie

Abteilung Erndhrungstexikelogie
epartment of Nutritin T

Braune, Sabine

Bruning. Silke

Engst. Wolfram, Dr

Glatt, Hans-Rudall, Prof. Dr
Gumz, Christine

Hollnagel, Heli Miriam, Dipl -
Lebensmittelchem

Katschak. Andrea

Knuth, Brigitte

Liv, Yungang, Dr

Ma, Lan, Dr.

Meinl. Walter, Dr.

Meyer, Elisabeth

Muckel, Eva. Dr

Pabel, Ulrike, Dipl -Bia!
Schneider. Heiko. Dr
Schinltyssek, Maruna
Schwerk, Jutta

Soemmer, Yasmin, Dipl.-Lebensmittelchem



Mitarbeiter 2001/2002 - Staff” 2001/2002

Abteilung
Gastrointestinale Mikrobiologie

Blaut, M-chag:, Prat D
Braune, Annatt O
Clave,, Tho~as Lipl -Ric'.
Gruhl. Barhe'

Hetles, Ciavaia, Dr
Herzeg, Rarate

Hailnege.. Ke'i Miria~, Cipl -Lebers—itte shar.

KleeRer, Brig tta, Dr

Lachmanr, Kathoe

Lehmamn, Katiir, Bipl-Ern.-wiss
Mahan, Ruchika, Mikrobiologin {Masted
Mil'er. Susanre, Dipl -Ern -wiss.
Namsc'leck. Pawe!, Dipi-Mesrestic'
Schindler. Recine

Schamdt, Sebire

Schoefer Liian, 31

Schweeitz, Ancreas, D

Szzesny, Siae, O

Tarzs, Dawic, Dr

Th el Baph, Gip! -Biol

Urbich, Marion

Zimmermann, Sabine

Abteilung Vitamine und Atherosklerose

et et Vilapun s and S

Aust. Gerlinds

Banning. Antje, Dip! -Ern.-wiss
Birtinger, Marc, Dr

Bittney, Jarg-Lwe

Bol. Gaby-Fleur, Dr.
Brigehus-Fiohé. Regina, Prot Dr
Deubel, Stefanie

Guhier, Anke

Jurrmann, Nadine, Dipl -Biol
Kluth, Ditk, Dipt -Biol,

Krohn, Elvira

Kuka, Daniela, Dipl -Biol.
Kupper, Cagmar, Dr

Landes, Nico, Dipl.-Ern.-wiss
Mitller, Cordula, Dr.
Mulier-Schmehl, Katrin, Or.
Pfluger, Paul, Dipl.-Biol
Schindler. Regine

Schnurr, Kerstin, Dr.

Wendt, Edith

Arbeitsgruppe Praventiv-Medizinische
Lebensmittelforschung

Labioratory of Foud Chemistry wid P
Nutrition

Chudoha, Elke

Dongowski, Gerhard, Dr.
Drzikova, Barbora, Dipl.-Ern.-wiss
Florian, Simone, Dipl.-Oec.troph
Jurgens. Hella, Dipl.-Oec troph.
Konig, Barbel

Kretzschmar, Beate

REINGEE SN

edatve

Nunke' Barbal

cshmanit, Lod ne, Cr

Nasehack, kaist

Mannoes Maare, Cipl -3izshem
N-chaus, Menika

Piaite, Hoger Cipl -Lebans.itzs chem
R2ah, Barkara. Or

3 chter, Karin

Acssier. Chntpe Br

Se-bres, Sating, L

Stohwasser, Raf. FO Dr

Max-Rubner-Laboratorium

Seheart. Ines

Gazhe:, Gerhard
Gruerss, \nes
Guldenperming, S.egiriec
Hc i~ sister, Katrin
Komig. Swetlana

wrause, Janst

_ehmanr, Lte
Stzinmeyer Elviia

Thom, tlke

Thomas, Iimgard
Thane-Reineke, Chnsta, O
Weinert, Kerstin

Ernihrungsheratungszentrum

Eintg, Christiana, Dr.
rofmann, Christine
Luder, Wotfgang. Or

Presse- und Offentlichkeitsarbeit

Backes, Gunda, Dr.
Haseler, Jorg, Or.
Johnsen, Dieter, Ot

Bibliothek

Heidmann, Regine
Kolihef. Dagmar

Informationstechnik

Information Tee
Kezerke, Wolfgang, Dr
Lux, Wolizng
Munzke, itichael
Tauhert, Dieter

Pesonal- und Sozialwesen

Persennei Department
Goetzmann, Thekla
Ozierensk, Barbel
Rade!, Hetdrun
Zimmermann, Karin

Haushalts- und Rechnungswesen

2onng, Ann-Catbr n

Draeger, Angaitka

-nedrich. Helga

Hunbeer-W.ttisder Ruth
> rika

Wilke, Michae a

Technik/Betrieb

Backers, kans-Gurtel
G indemarn, Jurgen
Gétach, Harst
Gutsche. Chrstian
Kirzhner, Reipar
Luzhmann, Ardreas
Rei¥3mann. Ardisas
Qetusch, RAchasl
Reezder, wa'pt-Thamas
Wolke, Harst

Wauthe, Ra'

Allgemeine Dienste / Beschatfung
cernh g Coaren

.

Findeisen, Kain
Gartner, Helmut
Graser, Marina
Heinrich, Helge
Hirsch, Friecheim
Krause, Marign
Liebe, Edith
Osche, Elke

Auszubildende

Aporeniios

Fahnrich, Thomas
Jager, Ines
Karasinsky, Anne
Muller. Jens
Schridt, Koninna
Schattle, Dareen
Tragsdort, Tobias

*ohne student:sche Hiltskrafte und Aushilfen
**without students

69



Organigramm
Szand: 15.07.2003

Wissenschaftliches Komitee

Vorsizender:
Prof. Dr. Dieter Haussinger, Dusseldorf

Wissenschaftlicher Rat

Vorsizender: Prof. Dr. Michael Blaut, Az, 470

Personalrat

Vorsitzender: Br. Klaus-Jirgen Petzke, App. 429

Forschende Abteilungen und Arbeitsgruppen

Zentrale Einrichtungen und Administration

Ern8hrungs- Max-Rubner- Bibliothek Informatienstechnik
beratungszentrum Laboratarium
Dr. Christiana Einig Dt Christa Thine-Reineke Bagmar Kolthof : Wolfgang Lux
App. 469 App. 615 App. 228 : )\m_]_ 3

A Y

70



Deutsches Institut fir
Ernghrungsforschung
Potsdam-Rehbriicke

43}

Arthe-Sonsuner-Allee “14 -
14555 Berghalz-3eharicxe

Kuratorium Telefon -4910i33 200-88 0
Teletax -49{0i33 200-88 444
Versizende: Frau Konstar:ze Piszor N fwww di‘e de

Ministerium fur Wissenschaft, Forschung und Kulwr
des Landes Brandenburg

Stellvertretender Vorsizender: MinR Dr. Peter Lange Vorstandsreferat

Bundesministerium fir Bildung und Forschung
Dr. Anke Schmidt

App. 213
Stlftungsvorstand Presse- und Offentlichkeitsarbeit
Wissenschatiliches Mutglied Administratives Mizglied Dr. Susanne Schelosky
Prof. D Dr. Hans-Georg Jocst Dr. Hartmut Schulz App. 335

Anp. 215 App. 221
Dr. Gunda Backes

App. 6657335

Forschende Abteilungen und Arbeitsgruppen

Abteilun Abteilung Arbeitsgruppe
GAMI AVA " PML
. Gastrointestinale Vitamine &  Praventiv-Medizinische
" Mikrobiologie Atherosklerose  Lebensmittelforschung
. Pl Prof Dr. ]
 Michag! Blavt . - Regina Brigelius-Flohé . Ralf Stohwasser
o App.am0 App. 353 o Aep.5A3

Zentrale Einrichtungen und Administration

Forderangelegenheiten Persanal- und Haushalts- und Technik / Betrieb Allgemeine Dienste /
Sozialwesen Rechnungswesen Beschaffung
Dr. Judith Schafer Barbe! Ozterenski Michaela Wilke Jorgen Glindemann Marion Kravse
App. 292 App. 259 App. 233 App. 512 App. 235



Organe des DIfE

Kuratorium / Advisory Board (Stand 15.07.2003)

Vorsitzende:
Kenstanzs Prater, Petsda

Stellvertr. Vorsitzende:
'vinP, Or Perer Larga, 3enn

Mitglieder:

Frot. O Bua Ba'ing Braunschie 3
Frof. O Resmat Erharsaubler. Kier
Fict. 2r. Or JU B Gobe , Beran
Prel. Or. Cieter Faussingar, Dusse dor
Prof. Dr. ke drun MUt e, Le'png
Prct. O Martir Paul, Batln

Jr Astee Petz, Bonr

Prol. Or. Gunter Schuitz. Berlin

Prot. Ot Bernd Walz, Potsdam

Pret Dr. Walter Rosentha!, Berhin

Wissenschaftliches Komitee des Kuratoriums / Scientific Committee

Vorsitzender:
Frot. Jr. Cieter baussirger. Dussaidor®

Mitglieder:

Prct. Or. Ruch Ba I ng, Braunschwe g
Prof. Dr. He ~ut F. Erbarscobler, K.e
Pref. O Or JIf 2 Gobe.. Berlin

Pret. Q1. Hars-Uinch Harng. Tub.nger
Pret. Or. Herdrun Mihle, Le-pzig

Piof. Dr. Petat Morgan, Aberdzen, GB
Prof. Or. Walter Rosenthal, Berlin
Prol. Dr. Hans-H-laer Repers. Berlin
Prof. Dr. Gunter Schuitz, Berlin

Prof. Di. Patef van Bladeren, Lausanne, CH

Stiftungsvorstand / Board of Directors

Wissenschaftlicher Vorstand / Scientific Director:
Prof. Dr. Dr Hans-Georg Joost

Administrativer Yorstand / Administrative Director:
Dr. Hartmut Schulz

Personalrat/ Staff Council
Dr. Kiaus-Jurgen Petzke

72



¥y ey 2

@

x@endardt

vt hiorsy

C ) oo
l Posdarn Drowns
- I'(
i [ d ;‘.:.f.i}'lt
L N St
4"" 7 @
. gy A 2
e o Saarmurd
- {
Al / Bediner l‘ung
3 . u _'_____r-ﬂ_’.—-
r
‘ ——

Flugmalen Seanslels
Frankiuy o e
Sresdin

Cremeck NutheLat

Lepoin

How to get to DIfE

by wir

preferably to Beilin-Tegel airport, fiom there with bus lines X9 or 104 to train station ‘Beilin-Zoelogischer Gasten' and
turthier by train {direction of Balzig or Dessau) to station "Potsdam-RahhrGeke’; continue along Arthur-Scheunert-Alles by
bus fine §11 {bus stop near the tram platferm! to bus stop "Ermnahrungsinstitus” or on foot in the same direction

{about 15 minutes walking time, 1200m).

from " Berlin-Zoologischer Garten further by train {direction of Brandenburg or Magdehurg! to "Pots dam Haupthahnhot'.
From ‘Potsdam-Haupthahahof' by tiam line X91, 80 ot 92 in direction of "Bahnhof Rehbriicke® out of town to the end
of the line, *Bahnhof Rehbriicke”; continue along Arthur-Scheunert-Aliee by bus line 611 {bus stop near the tram platform}
to bus stop "Erndhrungsinstitut’ or on foot in the same direction (about 15 minutes walking time, 1303m}

by tain

to 'Potsdam-Hauptbahahici’, from thers by tam line X91, Y0 or 93 direction 'Bahnhof Rehbrdicke” out of town 16 the end
of the line, “Bahnhof Rehbriicke’; continue along Arthur-Scheunert-Aliee by bus line 811 (bus stop naar the tram platfoim)
1o hus stop 'Eindhrungsinstitut” or on foot in the same direction {about 15 minutes walking time, 1300m}.

10 'Berlin-Zoologischer Garten® and further by train {direction of Belrig o Diessau) to station “Potsdam-Rehbricke’; continue
atong Arthur-Scheunert-Aliee by bus line 611 {bus stop near the tram platform! to bus stop 'Erndhrungsinstitut’ or on foot
in the same direction (about 15 minutes walking time, 1300m).

1o 'Berlin-Wannsee', from there by train to station "Potsdam-RehbrGeke' {direction Belzig, Beelitz, Juterbeg or Dessau);
continue aleng Arthur-Scheunert-Allee by bus line 511 {bus stop near the tram platform] to bus stop ‘Emahrungsinstitut®
or on foot in the same direction (about 15 minutes walking time, 1300m).

by car
via the Berliner Ring (A 10j to the junction "Dreieck Nuthetal', from there'in the direction of Berlin to exit “Saarmund’,
further on to the right and continue for 2 k. DIE will be on the right.
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Methanol from Methane by Biological Oxidation
A. Blokesch, M. Gerhardt, M. Zittwitz, M. Wolf, M. Ringpfeil

Biote@mology becomes involved in climate-regarding product and process development [1].
_The vision of biorefineries based on renewable resources is discussed [2, 3]. Roots of this
idea can be found in complex production based on wood, grain, sugar cane or beets and oil
plants [4].

Methanol production from renewable sources by chemical conversion has been investigated
recently [5]. Biological pathways for oxidation of methane to methanol have been presented
by Furuto et al [6] pursuing aerobic oxidation and Boetius [7, 8] elucidating anaerobic
oxidation. Physical properties of methanol allow to apply advantageous fermentation con-
ditions [9].

A continuously flowing source of methane fed by wasle materials of various origin is
available in the anaerobic sludge stabilization plants within municipal and industrial sewage
works. BIOPRACT has successfully shown that their productivity can be raised by applying
polysaccharolylic enzymes in the microbial degradation processes [10]. Methano! pro-
duction will fit into such service plants opening the opportunity for additional profit.
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; . Exploring genomic resources for sustarmability
Propiedades antifingicas de las

enzimas liticas de Trichoderma
NEWBIOTECHNIC, S.A.

Los hongos del genero Trichoderma son muy utilizados como agentes de
control bioldgico por su capacidad antagonista frente a un elevado numero de
hongos fitopatégenos. Los mecanismos por los cuales Trichoderma spp. antagoniza
a otros hongos son: (a) competicion, por el espacio y/o los nutrientes (ejemplo,
carbono, nitrégeno, microelementos); (b) antibiosis, entendida como la inhibicion
de un organismo por un producto metabdlico de otro y (c) micoparasitismo, que
consiste en un proceso complejo que requiere, &ntre otros, la produccion de
enzimas liticas (tales corno proteasas, glucanasas, y quitinasas) para degradar la
pared celular de los hongos fitopatogenos y asi poder utilizar sus nutrientes. La
pared celular de la mayoria de los hongos filamentosos esta constituida por
polimeros estructurales de quitina y glucanos, de manera que las actividades
.uitinoliticas, y gluconolitica son cruciales durante la penetracion. Los niveles de
actividad enzimatica producidos por Trichoderma spp. durante la interaccion con el
patégeno han demostrado tener una relacion directa con el efecto antifungico.
Ademas de estos mecanismos directamente implicados en el antagonismo, se han
descrito cepas de Trichoderma capaces de la induccion de los mecanismos de
resistencia de la planta huésped y de potenciar su crecimiento. Este conjunto de
actividades hacen que Trichoderma sp. sea una fuente potencial de aplicaciones
agronémica de gran interés que estan siendo investigadas y desarrolladas en la
actualidad por un gran numero de grupos de investigacion de empresas e
instituciones publica.

Imagen de Trichoderma al microscopio electronico Efecto micoparasito de Trichoderma sobre

de barrido hongos patégenos. Se observa la lesion sobre
la pared celular, producida por enzimas
liticas, a través de la cual Trichoderma
penetra en el interior de la hifa del patégeno

Recientemente se han desarrollado estudios que indican que las enzimas
liticas de Trichoderma spp., que actuan sobre componentes de la pared celular
fangica, también llamadas enzimas degradadoras de pared celular (EDPC), tienen
un gran potencial en agricultura como componentesv‘ activos de nuevas
formulaciones de fungicidas, debido a que: (a) las EDPC purificadas de distintas
cepas de Trichoderma son muy efectivas como agentes inhibidores de la
germinacién de esporas y del crecimiento del micelio de un amplio grupo de hongos
patégenos; (b) algunas de ellas como las quitinasas, las 31,6- y al,3-glucanasas,
hidrolizan biopolimeros no presentes en los tejidos vegetales; (c) las EDPC han



mostrado tener efecto sinérgico con algunas proteinas PR de plantas, lo que
posibilitaria potenciar los mecanismos de defensa de las plantas; (d) se ha
demostrado una mayor actividad inhibitoria de diversos fungicidas quimicos sobre
el crecimiento de varios fitopatégenos por la adicién de pequenas cantidades de
EDPC de Trichoderma y (e) por ultimo, son inhibidores muy selectivos y por lo tanto
no son perjudiciales para el hombre y los animales. Si bien son numerosos los
estudios realizados con las EDPC, la mayoria de ellos se refieren fundamentatmente
a estudios in vitro frente a diversos patégenos y ademas dichos estudios se basan,
principalmente, en el uso de enzimas purificadas de distintas cepas de Trichoderma.

El estudio de la efectividad de proteinas liticas de Trichodema spp. en
condiciones in vivo, permitira impulsar una nueva estrategia de control de las
enfermedades de las plantas. Dicho estudio se abordara en dos condiciones a) en
cultivo: utilizando como modelo el patosistema fresa (Fragaria x ananassa D.)-
Botrytis cinerea y b) en post-cosecha con los patosistemas: 1) naranja (Citrus
sinensis (L.) Osbeck)-Penicillium italicum; y, 2) naranja (Citrus sinensis (L.)
Osbeck)- Penicillium digitatum. En la actualidad, el control de estas enfermedades
se realiza en la mayoria de los casos mediante fungicidas quimicos. La progresiva
pérdida de efectividad de los fungicidas debido a la seleccion de patdgenos
resistentes, el riesgo para el medio ambiente y la salud humana de los residuos de
pesticidas en las frutas y hortalizas y las restricciones legislativas han promovido la
busqueda de métodos alternativos de control. El uso de las EDPC se presenta como
una alternativa muy prometedora para el control de dichas enfermedades.
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TUSAL", fungicida biologico a base de Trichoderma harzianum,
en fase de desarrollo y registro por Newbiotechnic, S.A.

Méas informacion:

Understanding Trichoderma: between biotechnology and microbial ecology
Dr. Enrique Monte (Asesor Cientifico, Newbiotechnic, S.A)

Descargar articulo completo (pdf) - Understanding_Trichoderma.pdf (45 KB)



© Springer-Verlag and SEM 2001

Ecitorial

Understanding Trichoderma:
between biotechnology and
microbial ecology

Enrique Monte
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The author is Associate Professor of Microbiology at the Department of Microbiology and
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Plant discascs, caused primarily by fungal and bactcrial pathogens, causcscvere losses of
agncultural and horticultural crops every year. Thesc losses can result in reduced food supplies,
poorer-quality agricultural products, economic hardship for growers and processors, and,
ultimately, higher prices. For many diseases, traditional chemical control methods are not always
economical nor are they effective, and fumigation as well as other chemical control methods may
have unwanted health, safety, and environmental risks.

Biological control involves the use of beneficial microorganisms, such as specialized fungi and
bacteria, to attack and control plant pathogens and the diseases they cause. Biological control offers
an environmentally friendly approach to the management of plant discase and can be incorporated
into cultural and physical controls and limited chemical usage for an effective integrated pest
management (IPM) system. Biological control can be a major component in the development of
more sustainable agriculture systems (Fig. 1). IPM 1s an approach to making pest and discasc
control decisions with increased information and involves the use of biological, physical, ard
chemical tactics to manage pest and pathogen populations in an economically cfficient and
ecologically sound way. However, within a given IPM strategy, the established view of biological
control is that, even though it is safer than chemical control, it is less efficient and less reliable. To

be realistic, we should not expect a very broad range of pest or discasc control from biological
agents, or that they control major pests or pest complexes in major crops in a wide range of
environments. Biological control agents are, by their own nature, more limited than their chemical
counterparts, and they necd to be targeted carefully, starting with an appropriate characterization of
the biocontrol agent and later sclecting the antagonist for a given pathogen [7]. These types of
considerations have encouraged microbiologists and plant pathologists to gain a better knowledge
of biocontrol agents, to understand their mechanisms of control and to explore new
biotechnological approachcs.

Biocontrol agents can work several ways: (1) A biocontrol agent may grow faster or use its food
source more efficiently than the pathogen, thereby crowding out the pathogen and taking over. The
pathogens thus do not stand a chance! (2) A biocontrol agent may release a product that slows down
or kills the pathogens in the vicinity of such a product; this process is called antibiosis. (3) A
biocontrol agent may cause a plant to make a product that discourages or kjlls the pathogen,; this



process is callgd induced resistance. The plant actually fights back. (4) A biocontrol agent mav feed
directly on or in a pathogen: this process is calicd parasitism. In this way the pathogeen is destroyed.

Somc biocontrol agents usce only one of these stratcgics but the most successful biocontrol acents

usc several of them. This is the case of the fungus Trichoderma. Most Trichoderma strains have no
sexual stage but instead produce only asexual spores. For a fow strains, the sexual stage is known:
however, these do not include strains that have usually been considered for bioconUofpurposcs. A
The sexual stage, when found. is within the Ascomycetes in the aenus Hivpocrea. Traditional
taxonomy was based upon differences in morphology, primarily of the asexual sporulation

apparatus, but molecular approaches are now being used []. Conscquently. the taxa recently have
gone from consisting of nine to at lcast 33 specics. As an example. the best biocontrol specics, T.
harzianum Rifai, has been separated into an amray of species: T, harziamum s.str., T. inhamatum, T.
longibrachiatum. T. atroviride and T. asperelium [+]. The improved knowledge of Trichoderma has
facilitated the usc of these microorganisms for biocontrol as whole cells, protein formulations and
gene sources for transgenic plants.

Trichoderma biocontrol strains

Trichoderma specics have been investigated as biological control agents for over 70 years [¥]. but
only relatively recently have strains become commercially available. This is largely a result of the
change in public attitude towards the use of chemical pesticides, together with increased knowledge
of their harmful side-cffects. Biocontrol agents are widely regarded by the gencral public as
"natural” and therefore non-threatening products. Trichoderma species act against target organisms
in several ways [3]. Strains arc actively parasitic on host fungi, through dircct penetration of host
hyphae and/or production of extraccllular enzymes. In addition, species may produce antifungal
antibiotics, and inhibition of pathogenicity-inducing hydrolytic enzymes has also been identified.
Species may also be aggressive degraders of organic matter and act as competitors to fungal
pathogens in their saprobic phases, especially when nutrients are a limiting factor. Some strains
have been reported to promote the activitics of saprobic bacteria and mycorrhizal fungi, while
others act as plant-growth promoters, increasing plant size, foliar surface arca and weight, and
induce resistance towards plant pathogens. The dual roles of antagonistic activity against plant
pathogens and promotion of soil fertility make 7Trichoderma strains appealing alternatives to
hazardous fumigants and fungicides. :

Many Trichoderma strains have been identified as having potential applications in biological

control, and a partial list of plant pathogenic fungi affected by Trichoderma includes: Armillaria,
Botrytis, Chondrostereum, Colletotrichum, Dematophora, Diaporthe, Endothia, Fulvia, Fusarium,
Fusicladium, Helminthosporium, Macrophomina, Monilia, Nectria, Phoma, Phytophthora,
Plasmopara, Pseudoperonospora, Pythium, Rhizoctonia, Rhizopus, Sclerotinia, Sclerotium,
Venturia, Verticillium, and wood-rot fungi.

Once active strains have been identified using in vitro assays, a further selection must be done by
studying other factors such as: (1) activity in vivo using experimentally induced diseases on plants,
(2) tolerance of high temperatures (necessary to survive other IPM treatments), (3) suitability for
formulation as foliar sprays and/or soil enhancements (e.g. high sporulation levels, rapid growth in
bulk conditions), (4) specificity (strains should be inactive against beneficial organisms and plant
crops), (5) long-term survival in field conditions, (6) interactions with other Trichoderma strains
already present in the crop systems, (7) compatibility with agrochemicals used on the crop.

Commercial products currently on the open market or under registration include:



¢ Bio-Fungus (Belgium) against Sclerotinia. Phyiophthora, Rhizoctonia soluni, Pyvihium spp.
Fusarivm, Verticillium )

* Tnchodex (Isracl) against Bornviis of vegetables and grapevines
e Binab-T (Sweden) for control of wound decav and wood rot
® Root Pro (Isracl) against R. solani. Pvthium spp.. Fusarium spp.. and Sclerotivum rolfsii

* RootShicld (also sold as Bio-Trek T-22G) (USA) against Pyvihium spp.. R. solani, Fusarium
spp.

* SoilGard (formerly GlioGard) (USA) for damping-off diseases caused by Pyrhiun and
Rhizocionia spp.

¢ Supresivit (Denmark) against various fungi

e Trichoject, Trichopel, Trichodowels and Trichoscal (New Zealand) for control of
Armillaria, Botrvosphaeria, Chondrosternum, Fusarium, Nectria, Phytophthora, Pythium,
Rhizoctonia

e TUSAL (Spain) for damping-off discascs caused by Pvthium. Phoma and Rhizocionia
species, rhizomania discasc of sugar beet and drop of Iettuce

¢ Trichoderma 2000 (Israel) against R. solani, S. rolfsii. Pvthium spp., Fusarium spp.

¢ Treco (India) against Rhizoctonia spp.. Pythium spp.. Fusarium spp., root rot, scedling rot,
collar rot, red rot, damping-off. Fusarium wilt

Trichoderma protein formulations

Trichoderma strains have developed highly effective antagonistic mechanisms to survive and
colonize the competitive environment of the rhizosphere, phyllosphere and spermosphere. One of
its main mechanisms, mycoparasitism, relies on the recognition, binding and enzymatic disruption

of the host-fungus cell wall. A major part of the Trichoderma antifungal system consists of a
number of genes encoding for an astonishing variety of secreted lytic enzymes, including
endochitinases, N-acetyl--glucosaminidases, chitin 1,4--chitobiosidases, proteases, endo- and
exoglucan - 1,3-glucosidases, endoglucan - 1,6-glucosidases, lipases, xylanases, mannanases,
pectinases, pectin lyases, amylases, phospholipascs, RNases, and DNases [3]. Particularly uscful for
biocontrol applications are chitinolytic and glucanolytic enzymes because of their ability to
efficiently degrade the cell wall of plant pathogenic fungi by hydrolyzing biopolymers not present

in plant tissues. Each of these two classes of enzymes contains a number of proteins with different
enzyme activity, and some of the cnzymes have been purificd and characterized and their genes
cloned. Most of the enzymes tested as purified proteins have shown very strong antifungal activity,
especially when assayed in combinations, against a variety of fungi. A substantial amount of work
performed mainly during the past 7 years has indicated that cell-wall-degrading enzymes (CWDEs)
from Trichodera strains have great potential in agriculture as active components in ncw fungicidal
formulations [/]. This is because purified CWDEs from different strains of 7. harzianum are highly
effective in inhibiting spore germination and mycelial growth in a broad range of pathogens such as
Rhizoctonia, Fusarium, Alternaria, Ustilago, Venturia, Pythium, Phytophthora, Colletotrichum, and
especially Botrytis. In contrast to plant enzymes, chitinases and glucanases from 7richoderma can
degrade not only the immature wall at hyphal apices but also the strong chitin-glucan complexes of
mature cell walls, as well as survival structures such as sclerotia and chlamydospores, which
reduces not only disease symptoms but also pathogen spread. In particular, enzymes absent from
plants such as - 1,6-glucanases can degrade important fungal cell-wall structures such as -1,6-
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glucans by linking chitin or - 1.3-glucans to cell-wall proteins. Trichoderma enzymes have diverse
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structural and kinetic properties. which increase the probabiiiny of avoiding inhibitony mechanisms.

The antifungal activity of 7richoderma CWDEs can be enhanced synergistically by combining
enzymes with different lytic activitics (such as ¢xo- and endochitinases and‘or glucanases). For
instance, a combination of an endochitinase, an exochitinase and a - 1.3- glucanase purified from 7.
harzianum has an effcctive dose (ED50) on Botritis of about 1 ppm. which is comparable to the
cftective dose of most chemical fungicides. The inhibitory activity of chemical fungicides on

Botrytis and other plant pathogens can be greatly cnhanced by the addition of minute quantitics (10-
20 ppm) of Trichoderma CWDEs. For example, the fungicidal effect of azole compounds was
enhanced up to 100-fold when «:<ed in conjunction with an endochitinase from 7. harzianum. and a
much greater improvement was obtained by adding small doses of two or more enzymes.
Fungicides synergistic with the Trichoderma CWDLs include several compounds used for chemical
control of plant discases, such as azoles, benzimidazoles and pyrimidines. CWDESs from
Trichoderma arc synergistic with some plant pathogencsis-related proteins such as thaumatin- like
proteins, which suggests that it is possiblc to usc these enzymes as foliar sprays, enhancing natural
plant defense mechanisms. Work on the antifungal activitics of Trichoderma chitinolytic and
glucanolytic enzymes has been performed primarily on Bourviis. Tests show that Trichoderma
chitinases and glucanascs have no cfiect on the plant even when relarively large quantities arc
injected into plant tissues.

CWDGEs are not harmful to humans or animals, as indicated by EPA tests for registration of strains
of Trichoderma for usc as biocontrol agents in the United States, and they degrade into
environmentally friendly residues. CWDLES can be cffectively combined with whole-organism
Trichoderma control, with considerable opportunitics for synergism. CWDESs are particularly suited
to post-harvest control. Low-temperature controlled storage conditions will favor these applications
as the level of enzyme activities will be more casily predicted than in the greenhouse or the field.
Purified CWDESs or mixtures of CWDEs with high antifungal activity obtained from Trichoderma
culture filtrates can be included in commercial formulations since they are casily characterized.
stable, resistant to drying, freezing. temperatures up to 60°C, and have broad pH and temperamre
optima. As a dry powdecr, they can be stored at room temperaturc for years without a major
reduction in activity.

Trichoderma source of genes

Trichoderma spp. have evolved numerous mechanisms for attacking other fungi and for cnhancing
plant and root growth. Several new general methods for biocontrol and for enhancement of plant
growth have recently been demonstrated, and it is now clear that there must be hundreds of separate
gcnes and gene products involved in the processes of mycoparasitism, antibiosis, competition for
nutrients or space, tolerance to stress through enhanced root and plant development, solubilization
and sequestration of inorganic nutricnts, induced resistance and inactivation of the pathogen's
cnzymes. Biocontrol microbes, almost by definition. contain many genes that encode products that
penmit biocontrol to occur. Several genes have been cloned from Trichoderma spp. that offer great
promisc s transgencs to produce crops resistant to plant discases [4]. Transgenic expression of high
levels of chitinolytic and glucanolytic Trichoderma enzymes do not affect plant morphology,
development or yield, or infection by arbuscular mycorrhizal fungi. Most of these genes have been
patented and are commercially available, but a number are in development to be used in agricultural
biotechnology. These genes, which are contained in Trichoderma spp. and in many other beneficial
genomes, are the basis for future "natural” organic crop protection and production. To facilitate a
healthier and cleaner agriculture is our challenge and goal, and only the best biotecchnology tools

will be the ones to reach farmers' hands.
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2 Biotechnology at BASF

y of
the 21st century

Together with microelectronics and information technologies,
biotechnology is one of the most promising technologies of the
21st century. In order to take advantage of the large economic
potential of biotechnology, BASF is strongly committed to develop
and utiiize the most competitive new technologies that this

dynamic area has to offer.

Biotechnology provides BASF with oppor-
tunities in areas that include nutrition,
agricuiture and fine chemicals. In addition
to the potential of these arcas. biotechno-
logy can help BASF save raw materials
and energy during production. In both
plant biotechnology and biocatalysis, the
goal of BASF is to be among the world’s
leading companies within a few years. To
achieve this goal, we have greatly expand-
ed our entrepreneurial and scientific
competence in biotechnology. Our knowl-
edge of the world of genes and proteins
is increasing day by day.

Genes - universal building plans for all
living creatures

As different as they may be, all living
creatures are made up of celis. These

Page 4
Biocatalysis

BASF has successfully used biotechno-
logical processes for years to produce
vitamins, enzymes, amino acids and
intermediates. The substances are
produced in a particularly efficient and
resource-saving way known as
biocatalysis.

cells mainly consist of water and obtain
their shape primarity through proteins.
Proteins not only provide the cell with its
structure, but also play a key role in many
different metabolic processes. This is why
every organism consists of a large number
of different proteins. To produce a specific
protein, the body requires a kind of
building instruction. The information for
this is stored in the corresponding gencs.
There are genes in every cell. This means
that every cell contains the building plans
required to create all necessary proteins.
Genes are the carriers of the genetic
code and determine certain characteris-
tics, such as the eye colour of living
creatures. With about 30.000 genes, a
human being has 20 times as many genes
as a bacterium. The construction of genes

Page 6
Plant biotechnology

In 1998, BASF founded BASF Plant
Science' (BPS) at seven sites in four
countries for our activities in agricultural
biotechnology. Supported by functional
genomic research, BPS develops crop
plants that have been optimized by
means of biotechnology techniques.



and the “language’ in which the intor-
mation is centained lollows the same
principtes in all living creatures. This is
why a bacterium can also “read” a gens
for & protein frem & cell of the human
body.

What do biotechnology and genetic
engineering invalve?

in principle. biotechnological processes
have been used for thousands of years.
For as long as we can remember, we have
been using veasts to initiate fermentation
processes, to produce, tor example, beer.
sour dough or yeast dough. Modern bio-
technology is the targeted utilization of
microorganisms, plants, cell cultures or
isolated enzymes lo produce chemical,
agricultural and phermaceutical products.
Genetic engineering is a branch of bic-
technology. It is concerned with the
specific transtormation of the genetic
code of simple life forms. such as fungi.
yeasts and bacteria. through te higher
organisms, such as plants and animals.

P e s ey

Page 9

lives.

In bictechnology. the main fccus of 3ASF
i biocatalysis and plant biotechnolcay.
BASF utilizes biacatalytic precesses in the
fielas of fine chemicals and intermediatas
to produce. tor example, amino acids.
enzymes and vitaming, In plant biotech-
hology, BASF focuses on ths Savalepment
of creps that enzbls healthier nutrition Gt
people by providing better ingredients.
and on the developmeant of plants with
improved cultivation properties that are
more resistant to cold, tor exarmple.

Opportunities and benefits of
biotechnology

Biotechnclogy provides great potential in
the area of plant breeding. Man has
oplimized today’'s crops cver thousands
ot years by means of traditionzal breeding
methoas. As a result, these crops are
only rernotely similar to their “ratural’
predecessors. However. plant improve-
ment achieved through tragiticnal plant
breeding, requires a great deal of time,
For example, it took almost 100 years to

- The BASF Research Verbund

i

" The results of biotechnological research
will have a decisive influence on our
century. Through increasing

- understanding of the genetic ccde,
" scientists will be able to develop more
i useful products for various areas of our

improve the sugar content of sugar beets
frem three percent to elmost 20 percent
using this techrique.

Plant biotechnology speeds up the
process and optimizes tragitional
methogds. Specific characteristics can be
bred by introducing or removing. well-
characterized genes in.existing crops. It
addition. plant bictechnology allows us to
combing positive qualities fram the genet-
ic cede ol various species. These combi-
nations enable development ot completely
new opportunities tor BASF, including
research into high-performance and
rescurce-saving crop plants.

However, potential for opportunities
arising from the use of biotechnclogy in-
vclves much mare than plant science.
Biocatalysis is another important area for
BASE. This technolegy allows BASF to
manutacture products in a single step
by means of living cells or enzymes.

This means that BASF can eliminate
multistage syntheses and savé valuable
rescurces.



4 Biocatalysis

Nature is the best

TR Sk e =enl

. In conventional processes. vitamins and amino acids are produced

- exclusively by a series of complex chemicai syntriesis steps. This requires

laboratory

a great deal of energy and raw matenals. New methods mean that these

substances can be produced in a more efficient and resource-saving way
. using living cells or isolated enzymes. As a result, the multi-level
: processes of classical chemistry can be replaced by a biological process.
- At BASF, we call this process biocatalysis.

Because of its particular efficiency in
manufacturing high-guality products.
biocatalysis is an extremely interesting
business area from an economic point of
view. Products produced through biocatal-
ysis are used in human and animal nutri-
tion and in the production of agriculturat
and pharmaceutical products.

Vitamin Bz

The body requires vitamins for various vital
functions. The human body is unable to
produce sufticient amounts ot vitamins.
They need to be taken in via food. Vitamin

Enzymes

Enzymes are proteins that enable or
accelerate biological processes without
themselves being changed. The
transtormation ot substances would be
many times slower without enzymes.
The name of many enzymes ends in
*ase,” such as phytase.

B: belongs to the group of water-soluble
vitamins. It is used as a supplement in
lood and beverages. In animal feed,
vitamin B= guarantess the health and
performance of animals. A lack of vitamin
B: manitests itself in delayed growth and
poor utilisation ot food.

BASF is the pioneer of biocatalytical
vitamin B: production. Chemical synthesis
of vitamin Bz was replaced at BASF by a
biocatalytical process as early as 1990.
Since then, vitamin Be has been produced
by means ot termentation (transformation
of substances through microorganisms)

Biocatalysis allows innovative and resource-
saving production processes. It comple-
ments our expertise in classical chemistry.

% Dr. Christian Dudeck, President of the Fine Chemicals division



with the help ol the Ashibiva gossvpn tun-
gus. This fungus leeds itsalt lrom plant
cils, in cther words from renawabls raw
matenials. Ashbva gossvpd naturally pos-
sesses enzymes that it uses to produce
vitamin Be through its metabolism. In this
process, the amount ¢t vitamin B: pro-
ouced depanus on the guanity of en-
zymes and the growth conaitions of the
fungus.

In cooperation with scientists at the
University of Salamanca in Spain. it was
possible to identify the genes responsible
for the production of the enzymes. The
results of this research mean that produc-
tion bas been ircreased by a further 20
parcent.

Chiral products

Many chemical substarces tor pharmaceu-
ticals or crop pretectior products occur in
two forms that are mirror images ot each
other, as the right hand is of the left. Tradi-

Fermentation

For centuries toods such as beer, wine,
dairy products and sour dough bread
have been produced through fermenta-
tion. Fermentation is the transtormation
of substances by means of microorgan-
isms. In the production of yogurt. for
example, tactic acid bacteria break
down lactcse to form lactic acid. Lactic
acid gives yogurt its flavour and makes
it more stable.

tional chemical syntheses lead o both
forms, of which only one. however. is
biologically eftectiva. in many cases, the
other torm has no effect at all and may
sometimes even have undesired side
elfects. For example, researchers at BASF
have giscovered a way of precucing only
the aclive torm of the amine ph=iylethyla-
mine — an important building block and
auxiliary reagent used in the procuction of
active ingredients for phanmaceuticals and
agricultural products — with the help of the
enzyme lipase.

Phytase and lysine

The enzyime phytase and the essential
arrino acid lysine provige furthar examples
of the potential ot bictechnolcgy. They are
both used as animal teed additives.

The use of phytase. for example,
leads to 3C percent less phosphats in
liquid manure and thus sigmhcantly
reduces the burden on the ervironment.

BASF uses special sterile stirrer vessels.
so-c lled termenters, for the production
of vitamin B:. Growth conditions can be
influenced through the availability of nu-
trients, temperature and air composition
(e.g.. addition of oxygen). An Ashbya
gossypii culture is added o the fer-
menter together with various nutrients,
such as vegetable oil.

How does a fungus produce vitamin B:?

Phytase can only be preducec economi-
cally using genetic enginesering processes.

Animal tzecs must contain sutficiant
lysine to prevant sians of ceficiency. BASF
uses Corynebactenum glutamicum o
procuce ksine by means cf biotechnology.
Biotechnologically produced lysine is an
alternative tc otheai sources ot protein.
such as soybeans and meat and bone
meal.

Outlook

It is presumed that. in ten to fifteen years’
time. all vitamins can be produced using
fermentation. biotechnology or plant
biotechnology. In addition to this, almaost
all amine acis will be produced by means
of biotechnclogy. Biotechnological proces-
ses will replace conventional ones in the
production of a wsalth ot speciatty
chemicals.

The ideal growth temperature tor Ashbya
gossypii is set. The microorganisms mul-
tiply and produce vitamin Bz in the form
of yellow crystals, which are separated
from the excess liquid {ferinentation
broth). In this way. BASF produces more
than 1,000 metric tons of vitamin B2 a
year.
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Understanding and There is almost no other research area where new knowledge is gained
. . . as rapidly as it is in plant biotechnology. Researchers at BASF Plant
ImprOVII"]g plants Science analyze the genetic code of plants gene by gene to find out

which genetic information causes which characteristic in the plant. This
knowledge serves as a key for modifying plants to survive extreme
conditions. such as salty soil or drought, to increase the content of
vitamins or to enable compiex chemical substances to deveiop in them.

* Through the specific modification of genes, we equip plants precisely
with the desired characteristics.

With the technrologies we have developed
and the knowladge that we are currently
gaining about plant genomes, BASF Plant
Science aims to be one of the world's
leading plant biotechnology companies in

completely targeted manner. With tradi-
tional brezding methods, however. all the
genes of the two related crossbreading
partners are mixed. It is thus left to chance
which characteristics are dominant in the

a few years' time. The first biotechnologi-
cally optimized plants from BASF should
be ready for the market in 2005, We
generally expect a development period of
eight to 10 years.

As a result of progress in plant bio-
technology, new plants with the desired
characterislics can now be devaloped in a

Plant biotechnology at BASF

ensure harvest yields;

new generation and which may be lost.
The goal ot plant biotechnology is to
recognize connections between genetic
information and bioclogical characteristics
and to use them consciously.

Signposts in the genetic maze
There are about 25.000 genes in the

BASF works to provide crop plants for three areas:
1. more resistant species that can betler survive drought or cold and thus help to

2. plants that, through optimized composition of their ingredients such as oil, starch or
protein, contribute to healthier nutrition;

3. plants that. as "green chemical factories,” produce substances that can currently
only be produced by means of expensive chemical processes. This will save
resourcés and costs, as well as benetiting the environment.

BASF plans to be one of the world's leading
companies in plant biotechnology.

Dr. Hans Kast, Managing Director of BASF Plant Science



genelic code of ea
and structure of genes is very similar in all
plants — despite there being such divarse
torms ot life in the plant worlc, such as
mosseas, meadow flowers. cacti and red-

ch plant. The numbe-r

wood trees. This is bacause only some of
the genes in plant cells are actually usea.
By decading the information that is
slorec in a gene, scientists have only
taken the first step. In order to understand
the connection between the genetic code
and characteristics of the plant, they have
to find out the exact function of every
gene ip the plant. metanomics, which is
part of BASF Plant Science, wants to
close the gap between genetic information
and genetic function. By 2004, the re-
searchers plan to have understood the
function and characteristics of each ot
the 25.0CC plant genes.

metanomics: Using new methods to
gain new knowledge

metanomics was founded in May 19985 as
a joint venture of BASF Plant Science and

two leading staff membsrs of the Max
Planck Institute tor Molecular Plant
Physiolcgy. The company’s name {com-
pcsed of metabolic and gencmics) refers
o & revolutionary method anc has. in the
meantime. come tc represent a naw
branch of res=arch: Plant metebclism ig
investigated for changes that occur when
a single gere is modified in the plants
gznetic code. The infenmaticr from this
mecitied gene must then be linked with
its function within the plant.

In this process. the researchers
block a single gene in a large number of
plants or stimulate its activity. All the other
genes in the plant, i.e., out 25,CGQ0, remain
unchanged. The experimental plants thus
created are investigated in d=tail with
regard to changes in their metabolism.
The researchers are able t0 use the data
to understand. step by step. the connec-
tion between genrctype and metabolic
processes. Overall, metanomics is plan-
ning about 500,000 individual analyses
using this method and about 100,000

BASF Plant Science

represented at seven

experiments can be carried out a year,

The research method that has been
developed by metancmics delivers results
that can be applied rapicly. such as the
identitication of so-called key genes that
leac to the production of certain ingre-
dients in the plant. Patent applications
have already been filed tor the first key
genes.

SunGene: How genes can be controlled
The development of technologies that
make genetic modifications possible in
plants - also callec erabling technologies
- is one ot the special research areas ot
SunGene. a joint venture of BASF Plant
Science and the Institute of Plant Genetics
and Crop Plant Research (IPK) in Gaters-
leben, which was founded in 1998. meta-
nomics and SunGene collaborate closely.
While metanomics identities key genes,
SunGene’s special competence is in opti-
mizing and testing genes and controlling
their activity.

BASF Plant Science is BASF's plant biotechnology company. This joint venture with
the Swedish seed breeding company Svalof Weibull was founded in 1998 and is now
sites in four countries. The international technology network
efticiently brings internal and external know-how together to achieve rapid success in
plant biotechnology. Individual companies, such as metanomics in Berlin or SunGene
in Galersleben, play an important role because they can make an ideal contribution to
this research and development platform through their flexibility and special compe-
tence. BASF's partnership with 2 leading seed breeding company guarantees good
access to the market for newly developed products. Over the next 10 years, we are
planning to invest EUR 700 million in the expansion of plant biotechnology.
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Plant biotechnology

It a new charactenistic is t¢ be developed
N just one part cf the plant, genstic activi-
ty needs tc be regulatec through cartain
control elements in the genetic code
known as promgeters. SunCene is coing
research on promoters that are active in.
for example, leaves. roots or fruits, 10
allow the new charactenstics to become
effective only in that part of the plant
where they will result in the desired
benetit.

Making plants more resistant

There is a special reason for research
efforts concerning the genetic activity in
leaves and roots: Roots are the decisive
organ for water ebsorption. while leaves
are the point at wt:ish the plant lcses
waler. There is a close connectionr betweer
the structure of these parts of a plant and
the climate ir: which a plant grows. While
cacti thrive in dry and hot areas, most
moss species are adapted to a cool and

Building on existing knowledge

camp chmate. The researchers’ am is to
understand in getail the adgplation mecha-
nisms to these special growth conditions in
craer to transter thern tc high-pertormance
crop plants. It it becomes possitle to
reduce the lcss of water via leaves, crop
plants could be cultivatec in signiticantly
morg arid arzas than is possible today.

Drought is not the only problem for
many farmears: In numercus arsas - both in
developing courntries and in industrialized
states ~ the scil is toc salty for crop plants
to grow in. Nature again providas a solution
here: The moss Physcomitrelia patens has
developed a protective tunction that
continuously pumps salt out ¢f the ceils,
The res=archers have menagec (e discover
the gene responsible for this and 10 insert it
into a test plant that cannot rormally exist
in a salty envionmeant. The expenment has
showr that the genetically modifizd plant
can now grow in salty soil, tce.

Enhancing plants may reguire several

Plant biotechnology follows on from our competence in the area of cropt protecticn
and plant nutrition. Over decades, BASF has acquired know-how in fundamental
and applied biclogy. Building on our broad agricultural expertise as a producer of
fertilizers and crop protection products as well as of animal nutrition products, we
are developing plants with improved cultivation and quality characteristics.

steps: Genetic engineenng methods have
made it possible to develop extremely
valuable fatty acics in oil plants, However,
the aesied substance is broken down
immediately in the plants metabolism. The
CONFAB (controlling novel fatty acig break-
cown) research project, which is promoted
by the European Unior, combines the
specialist knowledage of six universities from
frve countries and BASF Plant Science as
an ingustrial partner with the aim of sclving
the problem. After just half of the three-year
project, there are test plants in which the
causes of the breakdown ot fatty acid have
been controlied by means ot genetic
enginearing. The mechanisms that have
been ciscovered wilhin the context ot the
project can probably be translerrec to
cther cuftivated ptants.
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BASF’'s Research Verbund

We work towards

products for the future

Our business success is based on innovative products
and applications. This s why BASF, as a research-based

technologies.

Competence through research

N=w knewledge is develcped (Hroughcul
BASF ‘s worldwide Research Verbunc:
This network consists of BASF's central
laboratortes in Ludwigshaten. technology
platforms such as BASF Plant Science,
participating interests in start-up compa-
nies and several hundred cooperative
ventures with universities, res2arch insti-
tutes and industrial partners. The BASF
Research Verbund is made up ot .0CC
people around the world, We invest more
than EUR 1 billion in new kncwledge and
new abilities every yéar. And we do so
successiully, because this results, among
other things. in a wealth of patent applica-
tions. Every year. BASF protscts its newly

Market leader in a wealth of areas

company, is always looking for trend-setting ideas and

acquired knowleage with over 800 first
applications. We currently held about
92,000 patents and applications.

Requirements of future markets

BASF's research activities dc not stop at
patant applications because technology is
not an end in itsell. It must be economi-
cally viable and create products that resuit
in added value tor BASF and cur custoni-
ers. Biotechnology has this potential. It
will change furnigamentally the buginess
areas of puliition, agriculture and fine
chemicals. Based on our competence in
thase arzas, we are actively shaping the
market.

The appeal of a technology is derived from its potential to create a
benefit for society and to meet the requirements of our customers.
Biotechnology cffers this opportunity.
Dr. Stefan Marcinowski, Member ol the Board of Executive Directors and Research Executive Director

As one of the world's leading companies in the chemical industry, BASF has custom-
ers in over 170 countries. More than 90,000 employees contribute to the develop-
ment, production and distribution of a wide and successful range of products includ-
ing high value chemicals, plastics. colorants and pigments, automotive and industrial
coatings, agricultural procducts, fine chemicals, ol and gas. We are international mar-
ket leader in many areas with our products and processes.



We have already laid the foundation tor
this. it is based cn intensive knowledge of
our customers and markets. Our biotech-
nological know-how is significantly com-
plamented by our experiences and abili-
ties in the development ana marketing of
successful products.

The value of technology
Contemporary technology cannot exist
cnly in eccnomic tenms. but its applica-
tion must also be oriented toward the
values of our times. BASF is committed
to the principle of Sustainable Devel-
opement.

Sustainable means meeting the
needs of the economic, ecological and
social requirements of today’'s society
without compromising the development
opportunities of future generations.
Because biotechnology allows the resour-

4. /
BASF's dialogue with the general public )
Social acceplance of biotechnology and genetic engineering is an impor-
tant precondition for BASF. This is why it goes without saying that BASF
implements an active information policy. conducts constant dialogue with

the general public and provides consumer information, in the form of product tabeling.

For example we use our chemistry and biotechnology laboratory, Xplore!, to introduce
this future technology to school children.

ce-saving production of food products
and valuable ingredients, it contributes to
a sustainable economy.

We want to utilize the manitold pos-
sibilities of biotechnology. In this process,
we carefully weigh up opportunities and
risks and make satety our top priority.

We also consciously set ethical limits, for
example, by categorically rejecting any
manipulation of the human genome.

We bear great respensibility here — but

&s a chemical company, this responsibility
is nothing new tc us. In its 13C-year-
existence, BASF has gained the trust of
politicians and society through its respon-
sible us2 of new technclogies. We see
curselves as part of society ana take
concerns that have been expressed as
well as possible risks extremely seriously.
This is why we also participate actively

in public debate.



Glossary

Ashbya gossypii

Tne Ashbva gossypii 1§ @ microorganism tnat
orocuces vitamin B2 11 s metabolism. Tnus
mMmeinod of procucing (ne vitamin s more effic.ent

nar chemica syn

358, Genelic engineening has
further increased the pestormance of Ashbya

gosSyNii.

Biocatalysis

Tne aim of biocatalys:s 1s 1o produce efficiently in a
sngie siep the Mos!t vaned chemical subsiances by
means of microorganism or enzymes. Traditonal
chemical processes are usually more expensive

pecause they require several synthesis slens.

Breeding

I~ ciassical olan: breedir J methocs, surabie
crosshreeding partners are selected in an attempi
10 Drovice pianis with 1ne gesired characterisics.
The results, however, denends on chance. Modern
Diotecnnologdy, however, 1S able to produce

organisms with extremely specific charactenstics.

Genetic modification

We speak of genetic modificaton wnen a new gene
IS acoed 10 a cel's geneuc informanon (gene trans-
fer} or ff an existing gene 15 removec, DIOCkes or
influenced in s actvity. Tnis can affec: the

metabohc processes of the cell.

Genome research

Tne a:m of genome research is 10 ungersiand the
structure ang functon of the genene rode of lving
creatures. This process not only incluges the
decoding of the geneuc code, but a'so ine investi-
gation of the precise influence that a gene has on a

cell or on an organism.

Metabolism

Metaholism describes all the hiochemical process-
&S 1N an organism, such as 1ne 4ransformanon of
substances conlained 1n food nio the Dody's own
proteins or blood glucose. Metabo.c processes

occur in all iving creatures.

Plant biotechnology
Pian: o:otechnology opliimizes classca dlant

Dreecing mMehocs. In inis way, pianis can De ceve -

opec tha! provice ingredients for healthier nutriuon,
grow . unfavoranie cona.iions or produce suo-
stances thai are otherwise produced by means of

a complex chem:ca process.

Research and Technology Verbund
Al BASF, new insi
are geve'nned 1n an injernatonat Research ane

nts in biotechnoiogrcal researcn

Technology Verbund. In this network. BASF &
deveioping new processes and applicalions toge:n-
er with subsidianes and partner comoanies as wel

as N cnoperation with universites,

Stress tolerance

Drought, cold ana saily soil prevent the optima
growtn of croos. Tnese unfavoradle condinons are
also referred 10 as *siress.” Genelc engneering
can nelp make plants more resistant 10 iNis

*stress.”
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Mass production of B-carotene by Dunaliella
salina 1n the southern Spanish coast

Abstract

A spanish research instute has study the operating
conditions of an experimental instalation for the mass
culture of D. salina, a R-carotene rich strain, which makes
feasible industrial production of this pigment. The
advantages are: generation of a product by microalgae as
alternative to chemical synthesis and development of
agroalimentary sector in regions with saline habitats of
negligible economic exploitation. Collaboration sought:
financial resources and/or development support.

Description

Work carred out has been about the optimization of
Dunaliella salina growth outdoors in open ponds, both in
batch and semicontinuous regime, aa well as in a closed
tubular photobioreactor. Production of R-carotene in both
systems has also been compared. Obtained results show
that, in open systems, biomass and carotenoids
productivities increase with solar irradiance, being
semicontinuous regime more effective. In these systems,
a carotenoids productivity of about 320 mg m-2 day-1,
constituting 8.2% of the biomass dry weight, has been
obtained. In the closed tubular photobioreactor
carotenoids content of the obtained biomass is higher,
about 12%, increasing, thus, its commercial value.
Morecver, carotenoids profile of the biomass obtained
shows the presence of other pigments in less amount
(astaxanthin and lutein), being able to increase in the
same way this biomass value.

St

OTT Contact person' B,
Juan Marﬁ nez Armesto_'_"_ e

Innovative aspects & Competitive advantages

The purpose of this work is to formulate the fundaments of
biotechnolegical production of R-carotene by Dunaliella
saline and the establishment of the basic structure to a
possible process for industrial production.

The final application will be to install, in early future, a
pre-industrial plant for microalgae production, which makes
feasible the development of an agroalimentary industrial
sector, that involves social and economic advantages in
Andalusia.

Generation of products with commercial interest by
microalgae represents an issue of great scientific relevance
related with the fields of biotechnology, aguaculture and
marines sciences.

For its privileged climatic conditions, high irradiance and
elevate number of sunlight hours, Andalusia is a suitable
zone for the establishment of microalgae mass culture. The
productive process combines characteristic to be directed
as a soft biotechnology and can be an alternative to the
exploitation of saline and other hiperhaline habitats,
extensive natural resources with scarce or negligible
economic exploitation in this region.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

C-llaboration sought
Finance / Further research and/or development support.

Researcher
Dr. M1guel Garo a Guerrero
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Valorisation of wastes from vegetable
handling: Obtention of bioactive
compounds and dietary fibre

Abstract

A Spanish Research Group has developed a method for the
extraction of bioactive compounds. present in the
subproducts of the vegetable processing industries. The
method is simple and not expensive. Those compounds
are responsible for the healthy promoting properties of
the Mediterranean diet. By this method extracts enriched
in bioactive compounds could be obtained, especially
antioxidant and anticarcinogenic substances, which could
be added to juices and other foods in order to
functionalise them.

Description

The subproducts from the vegetable processing industries
as welll as the wastes from the industrialisation of these
products represent tones of wastes produced per day with
the generation of management and environmental
problems. These subproducts and wastes are generally
very rich in bioactive substances which are considered to
be responsible for the health promoting properties of the
dietary habits in which fruit and vegetables are relevant
ingredients such as the Mediterraneam diet. A research
group from a Spanish Research Organisation has
developed a technology which involves several simple
steps allowing the obtention of food extracts enriched in
these bioactive compounds, mainly antioxidant and
anticarcinogenic substances. Furthermore, using this
technology it is possible to obatin dietary fibre of a much

P - e

OTT Contact peson:

Yolanda Hernando Saiz - - . .

higher nutritional quality than the fibre available in the
market at present. The food extracts and ingredients
obtained by this technology could be added to fruit juices
and other foods like soups, creams etc, giving them the
character of functional foods. Tomato juices eriched with
antioxidant extracts obtained from subproducts of the
artichoke processing industry have already been developped
by the research group.

Innovative aspects & Competitive advantages
Valorisation of subproducts and wastes which become
coproducts with added value. Significant reduction of the
management and environmental problems due to the
reutilisation of the subproducts and wastes.

The tecnology is relatively easy to implement, allowing the
valorisation of subproducts and wastes as welll as reducing
the management and enviromental problems associated
wit this type of industries.

Current stage of development
Development phase.

Intellectual Property Rights

Know-how.

Collaboration sought

Finance.

Researcher .
Dr Francrsco A Tomas uarberan ,
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Genetically Modified Plant Resistant To
Media Containing Heavy Metals

Abstract

A Snish research centre has developed a genetically
modified plant to solve heavy metal contamination of
soils and waters. This plant shows an increase of its
capacity of of heavy metal binding up to 300%, this plant
is tolerant to toxic concentrations of heavy metals and
able to accumulate them in the aerial parts. The centre is
looking for environmental companies for license
agreements and research collaboration.

Description

The heavy metal contamination of the biosphere has
drastically increased and one aspect of the
phytoremediation technique is the use of plants tolerant
to one or more heavy metals and able to accumulate them
in the aeral parts. The plants have developed
mechanisms to reduce the toxicity of heavy metals and
metaloids by complex formation with organic ligands.
Thus, cadmium, mercury, lead and arsenite are very
reactive with thiol groups (-SH), and cysteine- rich
peptides able to quelate these metals have been
identified in plants. On the one hand, metalotioneins
(MTs), that are proteins of low molecular weight and high
cysteine content. On the other, phytochelatins (PCs),
genetically uncoded peptides that are synthesized from
glutathione (delta-glu-cys-beta-gly, GSH). GSH is an
essential molecule in the cell, and its bios:nthesis
pathway is fine regulated in. plants. The heavy metal
induction of the quelating agents MTs and PCs triggers
the biosynthesis of their precursor molecules, being
cysteine the most important because it contains the -5H
group.

We have developed a genetically modified plant that is
resistant to media containing heavy metals and able to
accumulate them to higher quantities than wild type
plants are able. By the overexpression of the gene coding
for O-acetylserine(thiol)lyase enzyme, which catalyzes the
synthesis of cysteine, this plant has increased its

cysteine-rich molecule synthems capac1ty up to 300%.

JROSIp - Ny e S S g DT RS ¥
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Tolerance analysis has shown that the genetically modified
plant is able to germinate and grow in media containing
toxic concentrations of cadmium, arsenite, arsenate,
mercury, zinc, cupper and nickel, where the wild type
plants are not viable. We have also analyzed the metal
accumulation in the aerial parts of the genetically modified
plant, and an important accumulation capability is
observed.

Innovative aspects & Competitive advantages

The obtaining of a genetically modified plant that shows
an increase of its capacity of synthesis of heavy metal and
metaloid sequestring peptides up to 300%.

This plant is able to germinate and grow in media
containing toxic concentrations of one or more of the
metats As, Cd, Cu, Hg, Ni and Zn. D

This plant accumulates these metals in its aerial parts,
stems and leaves.

The genetically modified plant is able to grow in media
contaminated with one or more of the most important
contaminant metals.

The plant derives from the wild type strain of Arabidopsis
thaliana with a short generation time and therefore the
necessary time for recovery of "a contaminated soil is
reduced.

The plant accumulates the metals in its aerial parts which
facilitates their elimination by harvesting stems and leaves.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.

s A

~ Researcher
"2 Dr: Luis C, Romero,
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Biological containment system for
genetically engineered microorganisms

Abstract

A Spanish public research centre has studied the use of
cytotoxic  phosphotransferases  (zeta  proteins) to
effectively kill i) the released genetically engineered
microorganisms (GEMs) or to limit the function of the
released GEMs in a controlled manner, ii) the GEMs that
underwent an undesirable development, and iii) the GEMs
that have lost their extrachromosomal element. A
biotechnology company is sought for license agreement.

Description

This invention relates to a method of conditionally
controlling the survivability of a recombinant microbial
cell population, providing in the cells genes coding for
two related zeta cytotoxic polypeptides
(phosphotransferases), and their corresponding antitoxins
(epsilon or epsilon-like proteins) that by binding to the
cytotoxic proteins inhibit the toxic effect hereof. The
citotoxic genes are operably linked to a gene whose
product binds to a regulatable DNA sequence, and a
requlatable regulatery DNA sequence is conditionally
controlling the expression of the antitoxin polypeptides.
In the present context, the expression "conditionally
controlling” refers to a construction of the microbial cell
which permits that the genes coding for the cytotoxic
polypetides can be expressed under certain pre-
determined environmental conditions whereas under
other conditions, the genes are not expressed. Hence, the
survivability of the microbial cells can be made
dependent on certain pre-selected conditions. A
regu'atable regulatory DNA sequence is operably fused to
the 57region of the genes coding for the cytotoxic
polypeptides. In accordance with the invention, such a

regulatory sequence can be 'one with which one of the

genes coding for the cytotoxic polypetides is naturally
associated (sequence of omega binding site) or it can be
a sequence with which the genes are not naturally
associated. As defined herein the negatively functioning
regulatory DNA sequences may indicate a DNA sequence
which directly regulates the expression of the genes
coding for the cytotoxic polypeptides at the level of
transcription.

Factors requlating the activity of the promoter as defined
above may be selected from a variety of factors. In
accordance with the invention, advantageous promoter
regulating factors, thus would control the expression of

the genes encoding the cytotoxic polypeptides and may be
determined by the physiological state, environment of the
cells and/or by an inducible event promoted by an
extrachromosomal element. In the present context, the
term "physiological state of the cells" denotes the presence
or absence of a certain chemical substance in the
environment such as the fermentation medium in which the
cell 1s propagated, that is not present in a second
environment to which the cell is released, or when a factor
required for the growth or survival of the cell is no longer
present, or the factor is one which, when it is depleted or
exhausted from an environment of the cell, has the desired
effect, viz. that the gene is expressed.

Innovative aspects & Competitive advantages

The phosphotrasferases (zeta family of polypeptides) in the
absence of the anti-phospliotrasferases (epsilon family of
polypeptides) from Gram-positive bacteria induce the
"viable but non-culturable state" of the cell, namely a
long-lived phosphotrasferase toxic protein (275 to 295
amino acids long polypeptide) that interacts with a labile
small anti-phosphotrasferase (85 to 95 amino acids long
polypeptide) that antagonizes the toxic effect of the first
(antitoxin). The labile antitoxin is degraded by a specific
bacterial protease. In this programmed cell death systems,
a plasmid-borne  phosphotrasferase  stabilizes  the
inheritance of both theta and sigma type replicons of all
Gram-positive bacteria in which the genes are expressed.
The phosphotrasferase cell killing functions defined herein
may also be referred to as cytotoxic polypeptide, which
phosphorilates a protein essential for bacterial duplication,
and the anti-phosphotrasferase as antitoxin.

The present invention relates to the use of related zeta
cytotoxins that show a loss of bacterial growth of 6 orders
of magnitud each system (bacteriolytic effect) in the
absence of their respective antitoxins. As defined herein
they provide an active biological containment.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.
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Gene therapy approaches using
transcriptional repressor DREAM

Abstract

A spanish research centre has developed transgenic mice
useful to wuseful to define new strategies for the
therapeutic control of pain and pathologic processes in
oncology, neurodegenerative diseases, etc. These
transgenic mice overexpress mutant forms of protein
DREAM involved in this processes. Collaboration type:
license agreement and financial support for research.

Description

Expression of the human prodynorphin gene is regulated
through derepresion of its downstream regulatory element
(DRE) sequence which acts as a location-dependent gene
silencer. Prodynorphin gene encodes opiate peptides
paltiating the sensation of pain. DREAM protein
(downstream regulatory element antagonist modulator)
acts a transcription represor factor binding DRE sequence.
Binding to DRE site blocks prodynorphin expression and
other genes involved in cell proliferation, differentiation
and/or cellular death. Therefore regulation by DREAM
and/or its mutated forms, of the expresion of those genes
implicates DREAM in the control of such important
aspects as cell proliferation, differentiation and death in
tumoural, degenerative, autoimmune and learning
disorders, and also in pain.

- OTT Contact person
Irene Herrera Insda
OTT- CSIC iz o

. +34 915616800 (ext. 3232) |

. 434 915855196. e

il LHerréra@orgc.csic.es
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DREAM and/or its mutated forms are useful in gene therapy
for these pathologic processes. We have developed
transgenic mice to study pain and gene therapy. These
transgenic mice overexpress mutated forms of DREAM
represor.

Innovative aspects & Competitive advantages
DREAM is a DNA binding transcriptional regulator and it is
a novel tool in gene therapy for proliferative disorders. It is
also involved in pain processes.

DREAM 1is a novel target protein to identify novel
antitumoral compounds. The strategy of blocking the
derepression of genes involved in pain, cell proliferation
processes, etc and regulated through DRE by the use of
mutated forms of DREAM is of therapeutic interest.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.

Researcher

Dr. José Ramén Naranjo .-
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Inhibitors of the tissue-type plasminogen
activator (t-PA) with antitumor activity

Abstract

A Spanish research institution has developed inhibitors of
the tissue-type plasminogen activator (t-PA) with
antitumor activity. t-PA activity is required for the
tumoral process in pancreatic cancer. We offer different
procedures for the inhibition of the expression or the
activity of t-PA, as well as two cellular systems
genetically manipulated to detect potentially active
substances able to inhibit t-PA activity. Collaboration
type: license agreement and/or financial support for
development.

Description

The overexpression of tissue plasminogen activator (t-PA)
in exocrine pancreatic tumors might be a determinant for
the aggressive biological behavior of these tumors. We
have suppressed endogenous t-PA production by
antisense oligonucleotides or transcripts in CAPAN-1 and
RWP-1 cell lines. Reciprocally, the t-PA non-expressing
BxPC-3 and PANC-1 cells, were stably transfected to
overexpress t-PA. Recombinant t-PA (rt-PA) and chemical
inhibitors were also used on these cells. Clones were
assayed for invasion and growth in vitro and in vivo. In
vitro, specific inhibition of t-PA expression or activity
significantly inhibited the proliferation of t-PA-producing
RWP-1, CAPAN-1 and SK-PC-1 cells. Antisense ¥onstructs
were used to generate RWP-1 clones stably suppressed for
t-PA expression (AS clones). These clones had a
significantly reduced invasion and proliferation on plastic
and in soft agar. The addition of rt-PA rescued the
growth of the AS clones to parental levels, and was
mitogenic for other indeperrdent pancreas cell lines. This
effect did not require plasmin activity. In athymic mice,
RWP-1 AS clones produced tumors five fold smaller than
control clones. The AS tumors contained a significatively
reduced number of Ki67-positive nuclei, fewer mitotic
cells, and a remarkably reduced angiogenic network.

;:_OTT Contact person B
"Irene Herrera Insua
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Finally, the generation of tetracycline-repressed t-PA
transfectants in PANC-1 cells, confirm the activity of t-PA
in invasion and proliferation in wvitro and in vivo.
Conclusions. t-PA, in addition to its known role in
invasion, plays other critical roles in pancreas tumor
progression, stimulating cancer cell proliferation and
tumor-associated angiogenesis.

Innovative aspects & Competitive advantages
1. We have demonstrated that pancreas tumors requires t-
PA for their growth, invasion and angiogenesis.
2. We have generated inhibitory molecules (oligonucleotids
and RNA) that specifically inhibit t-PA expression. Also, we
have used specific chemical inhibitors that block t-PA
activity. These inhibitors can block the growth, invasion
and angiogenesis.
3. We have developed two cellular systems for the
conditional expression of t-PA. These systems can be used
to detect substances with inhibitory activity for t-PA.
We have demonstrated that t-PA activates the proliferation
rgeplthehal tumor cells and the tumor angiogenesis. The
advantage of using inhibitors of this protease in anticancer
therapy is that of simultaneously targeting different
mechanisms of tumor growth and progression: the growth
and invasion of cancer cells and the process of
angiogenesis.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.

Researcher

.+ Dra: Rosanna Paciucei-: "
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Calpain inhibitors for the treatment of

degenerative diseases

Abstract

A Spanish research centre has developed a series of
biologically active compounds that can be interesting for
the pharmaceutical industry. These compounds can be
useful for the treatment of degenerative diseases,
especially neurodegenerative diseases, such as multiple
sclerosis, Alzheimer and cerebral ischemia. This group is
searching for pharmaceutical companies which would be
interested in financing and help with further research.

Description

We have synthesized a variety of novel compounds that
have been tested biologically, finding that they are
highly powerful and selective inhibitors of calpain.
Calpain is an enzyme belonging to the group of the
cysteine proteases, which has an active metabolic role.
Calpain requires Ca (II) ion for activation. When the

intracellular concentration of Ca (II) is at the
physiological level ("normal" concentration), calpain
works normally. However, when the intracellular

concentration of Ca (II) increase (it happens, fowe
instance, after a stroke), calpain is overactivated causing
the hydrolysis (degradation) of many important proteins
inside the cell; and, as a consequence, the degeneration
of the cell occurs.

Thus, the overactivation of calpain is involved in many
patho-physiological conditions that are related to cellular
degeneration. This fact is especially striking on the
neuron, and the overactivation of calpain is involved in
the ethiology and  development of  several
neurodegenerative diseases, such as multiple sclerosis,
Alzheimer, cerebral ischemia, and so on.

Therefore, the use of selective inhibitors of calpain can
be a therapeutically useful strategy for the treatment of
such diseases. We have obtained compounds that are the
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most powerful and selective calpain inhibitors reported up
to now, with IC50 values in the picomolar scale.

On the other hand, the syntheses of the calpain inhibitors
are easy, and some of their characteristics are:

1) Short: less than three synthetic steps, although usually
one step is enough.

2) Easy to perform at large scale.

3) High yield and selectivity.

4) Compounds are easily purified.

Innovative aspects & Competitive advantages
Therapeutical applications of calpain inhibitors have not
been developed by the pharmaceutical industry.

However, since calpain is involved in several important
physiological processes, this enzyme can be an important
therapeutic target for the treatment and prevention of
different diseases, especially neurodegenerative diseases.
An advantage of selective inhibitors of calpain. in
neurodegeneration versus other therapeutic strategies (for
instance, the antagonism of neurotransmitters, such as
glutamate or NMDA) is that it is expected to cause less side
effect.

As indicated above, it is a novel strategy that has not been
fully developed by the pharmaceutical industry, with-a
potential big market.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support.

Researcher
Dr. Bernardo Herraddn Ga;da -
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Homogeneous assay for high throughput
screening of paclitaxel biomimetics

Abstract

A Spanish research institution has developed a new
method to detect substances that may have antitumoral
activity and mimic paclitaxel, a compound that targets
cellular microtubules. This method is the first
homogenous assay to detect substances that may replace
paclitaxel at the microtubule-binding site and constitute
potential anticancer agents. The simplicity of this new
method compares favourably with other screenings.
Sought: license agreement/ technical co-operation/
financial resources.

Description

The ubiquitous Taxol R (paclitaxel) binding site of
microtubules also binds newly discovered ligands. A
Spanish research institution has designed a homogeneous
assay for high-throughput detection of Taxol
biomimetics, based on the displacement of 7-0-[N-(2,7-
difluoro-4'-fluoresceincarbonyt)-L-alanyl]Taxol from its
binding site in diluted solutions of preserved
microtubules. The state of this reference ligand fis
measured by fluorescence anisotropy in a micro plate
reader, with varying concentrations of non-fluorescent
competitors. The binding equilibium constant of Taxol
has a value Kb=3.7x107M-1.

In a first application of the method, they have found that
baccatin III, an analogue of Taxol without the C-13 side
chain, binds with Kb=1.5x105 M-1, whereas the side
chain methyl ester is inactive. This was unexpected from
the structure-activity relationship of taxoids, but
compatible with models of Taxol docked at the
microtubule site. Baccatin III binding has been confirmed
by displacement of 3H-Taxol and by direct HPLC
measurements of its co-sedimentation with microtubules,
among other methods. Consequently, baccatin III induces
microtubule bundles and multi-polar spindles in Ptk2 and
U937 cells, and mitotic arrest and apoptotic death of the
U937 cells, at concentrations 200-500 fold larger than
Taxol. The simplest analysis of these results strongly
suggests that the interaction of the C-2 C-4 substituted
taxane ring system with the microtubule binding site
provides most (ca. 75%) of the free energy change of
Taxol binding and is sufficient to activate microtubule
stabilisation and transmit the antitumoral effects of
Taxol, whereas the C-13 side chain provides a weak
specific anchor.

Innovative aspects & Competitive advantages

The fluorescent method of detection of ligands binding to
the Taxol site of microtubules developed in this work
constitutes - a first homogeneous assay for any other
substances acting on this important antitumoral target.
Since multiple samples can easily be analysed with the
fluorescence polarisation method, this assay should be a
useful tool for the evaluation of the binding affinity of
newly designed compounds of the Taxol, epothilone,
eleutherobin and discodermolide families. It should also be
applicable to the measurement of active Taxol-like contents
of natural sources, and to high-throughput screening for
new Taxol biomimetics, in a complementary fashion to
cellular screens for mitotic inhibitors, such as that
employed in the discovery of monastrol. An interesting
property of the fluorescence anisotropy assay is its
sensitivity for the detection of mid-affinity ligands. This is
made possible by the combination of a highly fluorescent
taxoid with frozen stabilised microtubules, permitting the
large dilution necessary for effective displacement of the
probe by weaker binders, which would otherwise pass
undetected. This has been exemplified by the detection of
the binding of baccatin III, providing new insight into the
molecular recognition of Taxol by microtubules.

The simplicity of this new method compares favourably
with established microtubule stabilisation screens and with
the competitive assays employing radio-labelled Taxol. On
the other hand, taxane-specific monoclonal antibodies
offer possibly unsurpassed sensitivity for the determination
of contents of drug and closely related compounds,
however, they may fail to recognize chemically unrelated
ligands of the microtubule Taxol binding site.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.
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PTOV1, a new protein overexpressed in

prostate cancer

Abstract

A new protein and its gene, PTOV1, have been identified
as a new tumor marker in prostate cancer. Polyclonal
monospecific antibodies have been generated for the
detection of PTOV1 by Western blot,
immunocytochemistry and immunohistochemistry. Using
these antibodies, it has been shown that over 75% of
samples with prostate carcinoma overexpress PTOV1. Also,
it has been shown that PTOV1 is overexpressed in the
preneoplastic lesions (PIN), or prostate intraepithelial
neoplasia.

Description

We have identified a prieviously unknown protein, which
we have designated PTOV1. By semiquantitative RT-PCR
and immunohistochemical analyses we have shown that
PTOV1 is overexpressed in 75% of human prostate
adenocarcinomas. We have characterized the human gene
for PTOV1, and assigned it to chromosome 19q13.2. We
have determined that PTOV1 consists of a tandem
duplication of a ptov domain, of which one copy is
present on a second protein, that we have designated
PTOV2.PTOV1 is a new protein that consists almost
entirely in a tandem duplication of a new class of protein
sequence repeats. These repeats are present in a second
protein, which has been designated PTOV2.

We have identified a amino acid sequence as a good
immunogen for the generation of anti-PTOV1 antibodies.
We can use polyclonal monospecific anti-PTOV1
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antibodies to detect, together with morphological analysis,
prostate adenocarcinomas with great confidence. Also,
these antibodies allow the detection of the preneoplastic
lesions called PIN (prostate intraepithelial neoplasia), since
the majonty of these lesions overexpress PTOV1.

Innovative aspects & Competitive advantages

1. PTOV1 is a previously unknown protein.

2. Anti-PTOV1 antibodies are useful complementary tools in
studies of prostate tumor pathology and biology.

Few molecular markers are found that are consistently
altered in prostate cancer. PTOV1 is overexpressed in
epithelial cells in at least 75% of prostate
adenocarcinomas, which makes it one of the most
prevalent molecular alterations in this class of tumors. The
use 1in immunohistochemical analysis of anti-PTOV1
antibodies, together with conventional morphological
analysis, sould be a useful tool for the confirmation of a
diagnosis for malignancy in prostate pathology.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement / Manufacturing agreement.

Researcher

Dr. Timothy Thomson' ’
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In vitro diagnostic method for hepatitis G
virus based on synthetic peptides

Abstract

This invention consists of the combination in the same
molecule of peptide sequences belonging to structural
and non structural proteins of hepatitis G virus and fatty
acids of different hydrocarbonate chain length through
an amide bond. These molecules are used to develop
diagnostic systems of hepatitis G based on synthetic
peptides.

Description

Hepatitis G virus (VHG) is present in asymptomatic blood
donors with normal levels of ALT and is transmitted by
blood. Its prevalence in the general population is in the
range of 1-2%, although it is highersin indéviduals
exposed to blood products. The infection is detected in
serum through amplifycation of its genome by RT-PCR,
however the development of enzyme-immunoanalysis
techniques (indirect or competitive) would represent an
important advantage in terms of simplicity, time and
cost.

With this aim, in the present invention peptide molecules
have been designed and synthesized. These molecules are
formed by immunoreactive sequences of hepatitis G virus:
structural proteins (E1, E2) and non-structural proteins
(NS3) linked by means of an amide bond to fatty acids
with hydrocarbonate chains of different length.

Synthetic peptide sequences would eliminate aspects
such as non-specific reactions, difficult reproducibility
and varability in sensitivity of the enzyme-
immunoanalysis.

Small size peptide sequences present in general a low
adsorption to solid surfaces. In order to avoid this
problem fatty acids have been used as carriers of lineal
peptides of relatively small molecular size. This approach
increases the antigenicity of sequences by improving its
adsorption capacity to the plates used in enzyme-
immunoassays.
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The obtention procedure is made by following several
steps:

a) peptide solid-phase synthesis

b) fatty acid incorporation

c) lipopeptide cleavage from the resin and elimination of
amino acids side protection groups

d) final product purification.

This technique is useful as a diagnostic tool for the acute
phase (specific IgM) or as marker past infection (specific
IgG).

Innovative aspects & Competitive advantages

This is a diagnostic method based on synthetic peptides
from conserved regions of hepatitis G virus.

Peptides are linked to fatty acids in order to increase the
specific recognition of antibodies in an enzyme-
iMmmunoassay.

This method allows the detection of antibodies in people
who do not have an active infection (negative RNA-VHG).
This method allows to investigate the prevalence of
infection in population studies.

At the present there is not any comercial system for the
detection of anti-VHG antibodies based on peptides.

This invention presents advantages such as simplicity, time
and cost.

" Current stage of development

Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.

Researcher e
Dra Isabel Haro villar:
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First inhibitor of dihydroceramide
desaturase. Method to decrease intracellular

levels of ceramide

Abstract

This technology is related to synthesis of a cyclopropenyl
analog of ceramide as a potent inhibitor of
dihydroceramide desaturase, which is the last enzyme in
the biosynthesis "de novo" of ceramide. Ceramide is a
lipid which plays an important role on the regulation of
several biological processes of the cell. Some diseases are
related to ceramide accumulation and subsequent
apoptosis induction, e.g. diabetes II. Therefore, this
compund might be useful for future treatments of these
pathologies.

Description
The inventors of this technology offer have synthesized a
potent inhibitor of dihydroceramide desaturase.

Dihydroceramide desaturase is the last enzyme of the
biosynthesis "de novo" of ceramide. This inhibitor is an
analog of cyclopropenylceramide. Inhibition assays
performed in rat liver microsomes have demonstrated that
this compounds efficiently inhibits desaturation of
dyhydroceramide.

Ceramide is a lipid which plays an important role on tne
requlation of several biological processes of the cell and
is a key molecule in the biosynthesis of sphingolipids and
glycosphingolipids. Intracellular ceramide mediates the
response to external stimuli in several important
processes such as cellular differentiation, apoptosis,
cellular growth supression, etc. There are extracetlular
and stress agents, such as tumor necrosis factor a,
interleukine-1 b,  1-a-25  dihydroxivitamin D3,
neurotrophins, Fas ligand, desametaxone,
chemotherapeutic agents, ionized radiations, etc. which
produce an endogenous increase of ceramide levels. There
are several disease which are related to ceramide
accumulation and subsequent apoptosis induction.
Therefore, development of molecules with ability to block
enzymes involved in ceramide biosynthesis and
metabolism brings up the discovery of new drugs. Taking
into consideration that dihydroceramide lacks the
biological  effects of  ceramide, analogs  of

cyclopropenylceramide coutd lead to opportunities for
therapeutical intervention in different diseases related to
ceramide accumulation due to increased de novo
biosynthesis of ceramide, by interfering with the last step
of this pathway, namely the desaturation reaction.
Moreover, despite the general acceptance of ceramide as a
key second messenger, some aspects of ceramide-mediated
signal transduction are controversial. Selective inhibition
of the different enzynies involved in ceramide biosynthesis
and metabolism can help to solve such discrepancies and to
better understand the precise role of ceramide in celt
biology. Therefore, this compound is a valuable tool for the
elucidation of the role of dihydroceramide desaturase in
ceramide-mediated biological processes.

Innovative aspects & Competitive advantages
Cyclopropenylceramide is an useful tool in research of the
role of dihydroceramide desaturase in different cell biology
processes. This is the first efficient inhibitor described for
this enzyme.

Interfering with the de novo ceramide biosynthetic
pathway with this dihydroceramide desaturase inhibitor we
can envisage novel approaches to therapeutic interventions
in different diseases related to ceramide accumulation due
to increased de novo biosynthesis. This molecule is the
lead compound for a novel family of compounds with
improved chemical, biochemical and biological properties.
This is the first and only inhibitor of dihydroceramide
desaturase.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.
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Method for the determination of the rate of
mitochondrial respiration and its
application to the search for requlators of
the uncoupling proteins (UCPs)

Abstract

Energy production in the cell (respiration) is adjusted to
its consumption rate. However, there are cases where
dissipation is required like when heat is produced to
maintain body temperature. The activity of the
uncoupling proteins (UCPs) is ceniral. A procedure has
been designed that allows the monitorization of
respiration. This method can be used, i.e., to identify
compounds that regulate the activity of the UCPs. These
compounds would be potential drugs to treat obesity or
as antipyretic.

Description

Mitochondria are the cellular organelles where ATP is
produced from the energy released during the oxidation
of sugars and lipids. This process, termed oxidative
phosphorylation, can be divided in two parts: respiration
(substrate oxidation) and ATP synthesis. Both are coupled
in such way that rate of substrate oxidation is- adjusted
to cellular demand for ATP synthesis. This coupling has
important implications for cellular economy since reserves
are not wasted. However, certain physiological situations
require energy dissipation. Maintenance of body
temperature is one example: in mammals non-shivering
thermogenesis is achieved by uncoupling oxidative
phosphorylation. This mechanism is also used to
eliminate excess calories ingested with the diet. More
recently it has been demonstrated that energy dissipation
is important to lower the rate of free radical production,
these reactive species cause cell damage that can
eventually lead to cell death. The proteins that catalyze
this energy dissipation are termed uncoupling proteins
(UCPs). The present invention describes a procedure to
determine the rate of mitochondrial respiration. The
inventors have used this procedure as basis for a new
screening method to evaluate the ability of compounds to
modulate the activity of the UCPs. This compounds could
become potential drugs for treating diseases due to
changes in thermogenic activity of tissues wherg these
proteins are present. A decrease in such activity could

lead to obesity and related diseases (diabetes,
hypertension, etc.), while an increase could result in fever
or an excess of weight lost like in cachexia.UCPs belong to
a superfamily of related proteins. UCP1 is only present in
the brown adipose tissue of mammals and has an important
role in keeping body temperature. When UCP1 is activated,
it allows the re-entry into the mitochondna of the protons
pumped by the respiratory chain without ATP synthesis,
UCP2 and UCP3 play an important role in energy dissipation
in humans. The thermogenic capacity of UCP2 and UCP3,
and the fact that their activation could allow the
elimination of excess fat, has made them targets for the
treatment of obesity and related disorders. The present
invention describes a procedure to determine the activity
of the UCPs taking advantagé of the fact that changes in
UCP activity will necessarily lead to changes in the rate of
mitochondrial respiration.This procedure can also be used
to evaluate the activity of chemical agents on other
elements involved in the mitochondral oxidative
phosphorylation. It would allow, for example, the
evaluation of the capacity of compounds to inhibit
respiration through an effect on the respiratory chain
complexes. In the same context, it could help to assess
their effects on the mitochondrial inner membrane that
could decrease the efficiency of oxidative phosphorylation.

Innovative aspects & Competitive advantages

The present invention is a high throughput screening
procedure that presents important advantages compared to
existing protocols. Identification of new therapeutic
compounds (obesity, diabetes, development of new
antipyretics, etc.) with this method is easy, cheap, highly
reproducible and useful to process high number of samples.
This invention is highly suitable for companies that need to
screen a large number of compounds. This procedure based
in the measurement of fluorescence in standard micro-titer
plates, it is available and ready to be tested.

Current stage of development
Available for demonstration.
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New compounds with enhanced
antiangiogenic activity

Abstract

A spanish public research centre has developed a family
of inhibitors of angiogenesis and cellular proliferation.
These compounds are useful in cancer treatment, non
tumoral angiodependent diseases, rheumatoid diseases,
endometriosis, obesity, atherosclerosis or restenosis. It is
sought a pharmaceutical company for license agreement.

Description

Inhibition of angiogenesis-promoting factors such as
fibroblast growth factors is considered as a potential
procedure for inhibiting solid tumour growth and other
pathophysiological situations in which inhibition of
endothelial cell proliferation would be a desirable
therapeutic goal. Although - several peptide-based
angiogenesis inhibitors are currently under study, the
development of compounds of small molecular size is,
nevertheless, a pharmacological goal of considerable
interest. We have already shown that certain naphthalene
sulfonates constitute minimal functional substitutes of
the antiangiogenic compounds of the suramin and
suradista family. Using those data as a lead we have
caried out a rational search for new angiogenesis
inhibitors that could provide new pharmacological
insights for the -development of antiangiogenic
treatments. The results of the study strongly underline
the Yelevance of the stereochemistry for an efficlent
inhibition of acidic fibroblast growth factor mitogenic
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activity by the naphthalene sulfonate family, and allow us
to formulate rules to aid in searching for new inhibitors
and pharmaceutical developments. The compounds
resulting of our studies are the cbject of an already filed
patent.

Innovative aspects & Competitive advantages

A family of inhibitory compounds of cellular proliferation
(in vitro tested) and angiogenesis processes (in vitro and
in vivo tested) is offered. Toxic effects have not been
detected. Low molecular weight, efficacy at low
concentrations, low toxicity at inhibitory concentrations
are innovative aspects of this technology offer.

This compounds have demonstrated an excellent activity as
inhibitors of angiogenesis and low toxicity in animal
models and in vitro assays. Their synthesis is very cheap.
They are twice more active than suramines and suradists.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Licence agreement.

Researcher
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NOR-1, new target for diagnosis and therapy
of cardiovascular diseases

Abstract

A spanish research centre has described NOR-1 as a new
target for the diagnostic and therapy of human
cardiovascular diseases. NOR-1 is useful for the
identification of new therapeutic compounds for these
diseases and the design of new protocols for gene
therapy. The institution is seeking a
biomedical/biotechnology company for a license and/or
R&D agreement to develop this technology.

Description

The finding of this technology offer is the identification
of the transcription factor NOR-1 as an early-induction
gene in vascular smooth muscle cells (VSMS), endothelial
cells and monocytes/macrophages, exposed to mitogenic
stimuli. In addition, we have shown the induction of
NOR-1 in human atherosclerotic lesions and in the
porcine model of balloon angioplasty (a procedure that
activates VSMC to migrate and proliferate in the intima).
Finally, we have shown the inhibition of VSMC migration
and proliferation in an in vitro model of lesion induction,
by antisense oligonucleotides against NOR-1. Based in

this knowledge and in the methods developed in the

study, this invention provides:

a) A procedure for the. diagnosis and follow up of

cardiovascular diseases in which NOR-1(*) is induced, or
for the monitorization, follow up or evaluation of the
efficacy of pharmacological treatments of these diseases.
b) A procedure for the identification of potential
compounds {or pharmacological formulations) to
modulate the activity of NOR-1, and thus, potential
therapeutic compounds of cardiovascular diseases in
which NOR-1(*) is induced.

c) A procedure for gene therapy for the treatment of
cardiovascular diseases in which NOR-1 is achvated
particular restenosis post-PTCA.

Note: NOR-1(*) indicates NOR-1 and the other members
of the NGFI-B family (Nur77 and Nurrl), because we have
shown that these genes are concomitantly induced in
condrtrons in whrch NOR-1 is mduced

* et s e

o ;
OTT Contact person 7
5 Irene Herrera Insua
b 'orr CSIC : :

: 2434 915616800 (ext 3232)
.-Z+34 915855196 ke

Innovative aspects & Competitive advantages

In this finding a nuclear orphan receptor (NOR-1) is
identified as a new target useful in the cardiovascular area.
NOR1, as a transcription factor inducible by mitogens and
potentially regulated by other mechanisms, including
binding of ligands (physiological or pharmacological) and
by post-translational (phosphorylation), can be an ideal
target 1in therapeutic approaches of cardiovascular diseases
as well as in the diagnosis and follow up (natural or after
pharmacological treatment) of these pathologies.

Since NOR-1 is a transcription factor that regulates the
expression of other genes involved in the activation of the
main cells involved in the atherosclerotic process (VSMC,
endothelial cells and monocytes/macrophages), if it is used
as a marker in the molecular diagnosis and follow up of this
pathology the number of genes required to carried out this
purpose will be reduced.

In addition, targeting NOR-1 increases the chance of
success in gene therapy approaches in which only one gene
is blocked. Indeed, we have shown that blocking NOR-1 in
VSMC cultures the migration and proliferation of VSMC can
be significantly reduced.

Finally, since NOR-1 is a nucléar orphan receptor (with
unknown ligand) himself is a tool for the identification of
molecules able to modulate its activity, and thus,
susceptible of be wused as drugs in atherosclerosis
treatment.

Current stage of development
Development phase.

‘Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Licence agreement.

.Researcher

Dra. Lina Badimon
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New screening system for
immunomodulatory compounds of T
lymphocytes activation.

Abstract

A spanish research institution offers a screening system
based on the Nck-CD3epsilcn interaction to search for
agents that, by blocking or increasing the interaction,
modulate T cell activation. This therapeutic target offers
the advantage of complete cell specificity, We seek a
collaboration with a pharmaceutical company interested
in the development of new immunomodulatory agents in
the form of a research grant, joint venture or a license
agreement.

Description

We have recently found that the adapter protein Nck is
directly recruited to the T cell antigen receptor (TCR).
This recruitment is very fast, after a few seconds of TCR
engagement and is mediated by the direct interaction of
the N-terminal SH3 domain of Nck (SH3.1) with a proline-
rich sequence (PRS) in CD3epsilon. Nck recruitment to the
TCR is independent of tyrosine quinase activation or
other tyrosine kinase activities and evidences the
existence of a conformational change in the TCR that
results in exposure of the PRS. Nck plays an important
role in the reorganization of the actin cytoskeleton that
in on the other hand fundamental for T cell activation. To
demonstrate if Nck recruitment to the TCR plays an

important role in T cell activation’ we used to different

systems to inhibit the interaction in vivo. First, we
overexpressed the SH3.1 domain in T cells by
transfection. Second, we transduced T cells with a
monoclonal antibody that specifically binds the PRS. Both
procedures resulted in blockade of  recruitment of
endogenous Nck to the PRS and T cell activation,
measured through cytokine release and cell proliferation.
We have investigated the mechanism of action and
demonstrated that the inhibition of Nck-CD3epsilon
interaction blocks the formation of T cell : antigen
presenting cell conjugates, inhibits the polymerization of
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the actin cytoskeleton and the maturation of the immune
synapse. From all these results we conclude that the
inhibition of Nck-CD3epsilon interaction has very important
consequences for cell activation and therefore this
interaction could constitute a good molecular target for the
search and design of new immunosupressive drugs.

Innovative aspects & Competitive advantages

The discovery of the Nck-CD3epsilon interaction is
innovative because it is the first time that a signal
transduction pathway that emanates directly from the TCR
in a tyrosine kinase-independent fashion is uncover. Other
procedures to screen for new T cell activation inhibitors are
based on the inhibition of enzymatic activities placed far
downtream the TCR in the signal transduction pathway.
However, the inhibition of the Nck-CD3epsilon interaction
is placed at the initiation of the cascade.

Although Nck is ubiquitous, CD3epsilon expression and
function are T cell restricted. Therefore, the modulation of
Nck-CD3epsilon interaction would have effects exclusively
on activation of T cells.and not of other cell types. On the
other hand, the recruitment of Nck to the TCR is a tyrosine
kinase-independent process; the inhibition of the
interaction could have a differential effect on different cell
activation events. This may result in a selective effect on
some aspects of the immune response that could lead to a
reduction of detrimental effects of the immune response
without causing a generalized immunosuppression.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Frnance / chence agreement / Jomt Venture agreement.
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Assay system for Cot kinase protein activity

modulators

Abstract

Spanish research centre performs research about different
aspects of a Cot kinase, an enzyme involved in tumoral
processes. Cot kinase could be a very good target for
drugs designed to block tumour proliferation and
angiogenesis. We have developed assay systems of Cot
kinase activity in intact cells as well as in vitro. We offer
to bio-companies the possibility to test the regulation of
Cot kinase actvity by anti-tumurogenic drugs. Type of
collaboraction sought: technical cooperation.

Description

Human Cot kinase gene as well as its murine homologue
(tpt-2), were originally identified by independent groups
as oncogenes. A deregulation of Cot kinase has proposed
to play a role in human cancer breast as well as in
Hogkin' s lymphomas. Cot kinase activity has been
implicated in cell proliferation by regulating GO/G1 as
well as G1/5 cell cycle transition (1,2,3). Cot kinase has
also a role in angiogenesis since is capable to up-regulate
the expression of COX-2 gene (4). The Cot/tpl-2 gene
encodes. a MAP kinase kinase kinase that is capable of
switching on several MAP kinase cascades including the
Erk-1/Erk-2, Erk-5 , p38g and Jnk kinase pathways. These
signal transduction pathways connect Cot kinase activity
with the up-regulation of several transcription factors,
such as-AP-1, NFAT, NFkB, and E2F (1,4,5). All these
data indicate that Cot kinase could be a very good target
for drugs designed to block tumour proliferation and
angiogenesis.
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This research group routinely assays Cot kinase activity by
co-expressing in different cell systems the COX-2 or the
interleukin-2 promoters linked to the luciferase gene (3,4)
or by co-transfecting the response elements of the above
described transcription factors (1,4,5), together with
different plasmids encoding the proton-oncogenic and
oncogenic version of Cot kinase. Luciferase activity is
measured 24 h after transfection. They also test Cot kinase
activity “in vitro” (6), by transfecting the different Cot
kinase plasmids with the HA tagging in HEK293 cells and
24 h after transfection Cot kinase is immunoprecipitated.
Then a two step kinase assay similar as the developed
previously for RAF kinase is performed.

Innovative aspects & Competitive advantages

We are one of the few groups in the world to be in a
disposition of offer this type Cot kinase assays.

We have all the infrastructure necessary to perform the
above mentioned assays.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Others.

Collaboration sought
Finance / Technical co-operation / Manufacturing
agreement.

" Researcher
Dra. Susana Alemany °
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New method to hyperproduce penicitlin and
cephalosporin antibiotics

Abstract

A Spanish public research institution has developed a
procedure to hyperproduce beta-lactamic antibiotics, by
manipulation of a regqulating gene, present in the
biosynthetic route of the compound. The research group
is looking for pharmaceutical companies and enterprises
in the area of biotechnology which are interested in
license agreements and financing.

Description

The object of tihis invention is the design by genetic
engineering of a genetically altered merodiploid strain of
Penicillium chrysogenum, in which the activity of a
regulating gene that controls penicillin synthesis has
been altered. All these strains modified genetically, are
notable overproducers of penicillin in relation to the
original strain and show high transcription levels of at
least two genes of the biosynthesis of the antibiotic.

The present invention describes a new procedure which
allows the increase of the penicillin biosynthesis, through
the genetically modification of the regulating gene PacC.
For the first time, a mutant form of this gene is
presented in P. chrysogenum, called pacC33, which
encodes a protein with a gain in the PacC function. The
mutated gene codifies a truncated PacC protein, which
provides a PacC gain of function, independently of the
presence or absence of a transduced signal by the route
of the pal genes. The strain P. Chrysogenum NRRL1951
are transformed with the construction, selected and
purified. The resulting strains from the process of
transformation are overproducers of penicillin G, when
comparing with the strain NRRL1951.

OTT Contact person
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The information obtained with this patent allows us to
develop other complete or partial mutant forms, both by
synthesis of new DNA sequences and by the isolation and
identification of natural forms, of homologue genes in
other ascomycetes, which encode new proteins with a
function gain in relation to the wild-type protein PacC.

Innovative aspects & Competitive advantages

This invention represents the first case where the
biosynthesis of penicillin and cephalosporin has been
improved by the manipulation of a regulating gene, and in
this way, presents an outstanding development over the
previous existing technologies.

The manipulation by genetic engineering of a regulating
gene to simultaneously increase the function of several
structural genes under its control has the advantage of a
general application to other secondary metabolites.
Another advantage is the fact that it does not require the
prior identification of the structural genes, whose
expression is modified in the receiving organism.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.

Researcher <
Dr. Miguel Angel Pefialva
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Cold-curing acrylic formulations with low
toxicity activators for use in bone cement
precursors compositions

Abstract

A Spanisresearch institute has developed compositions for
use in bone cement precusor compositions and to novel
polymeric bone cement formed therefrom. They have been
obtained by application of activators derived from
diaminodiphenylcarbinol that present toxic effects
inferior to those of the traditional activators. They are
looking for companies of medical sector specially in
surgery, traumatology and odontology interested in
license agreement and finacial resources.

Description

The aim of the present invention is the development of
cold-curing acrylic . formulations with low toxicity
activators derived from diaminodiphenylcarbinol. The
proposed  activators are  similar to  4,4'-bis-
dimethylaminobenzydrol (BZN), which is the most
representative compound of the series. Lethal dose 50 in
mice of BZN is 3 times superior to that of DMT. This
activator provides exotherms of decreasing peak
temperature with values 10°C lower than those obtained
for the commercial formulations, Mechanical porperties of
the cured cements are comparable to those of commercial
cements with higher values of tensile strength. The tissue
response to the implantation of a cement formulated with
BZN in the femur of rabbits reveales an early and more
abundant osseous neoformation, starting in a period of 1-
2 days and following progressively at different periods of
time, with high cellular activity.

Innovative aspects & Competitive advantages
Use of activators with antiseptic properties for the curing
of acrylic bone cements.
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- The proposed activators possess increased hydrophobicity
in comparison with DMT and therefore, a decrease in
necrosis resulting from leaching of these compounds from
the bone cement into the surrounding tissues and systemic
circulation is expected.

- The proposéd activators present values of lethal doses 50
superior to that of DMT.

- The proposed activators are less cytotoxic than DMT on
polymorphonuclear leucocytes.

- The proposed activators present higher activity againts
different microorganisms than DMT .

- Bone cements formulated with the proposed activators
cure at {ower temperatures. than compositions known in the
art.

- The cements formulated with the proposed activators
present beneficial effects on the regeneration process of
the bone when they are implanted in the dough stage in
the femur of rabbits and cure "in situ". The surrounding
bone at the site of implantation showed an early and more
intense osseous neoformation in comparison to that
observed in presence of commercial formulations.

Current stage of development
Available for demonstratioi .

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.

' Researcher tist
Dr. Julio San Roman del Barrio
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Cold-curing injectable bioactive acrylic
formulations to be applied in minimally

invasive surgery

Abstract

A Spanish research group has developed self-curing
injectable formulations based on composites of
poly(methyl methacrylate)/biocactive components
(bioglass - or .silica ~nanoparticles) and an anti-
inflammatory drug bearing phosphate groups as "fosfosal"
to be applied in minimally invasive percutaneous
vertebroplasty (PVP) and as biomedical stabilisation
agents in osteoporotic process with loss of bone mass.
The group is looking for companies of medical sector
interested in license agreements.

Description

The aim of the present invention is the development of
cold-curing acrylic formulations based on composites of
poy(methyl methacrylate/bioactive components and an
anti-inflammatory drug besring phosphate groups as
“fosfosal". These formulations present values of setting
time ranging between 20 and 25 min and values of
maximum temperature around 60°C. When these systems
are immersed in the physiological fluid, the bioactive
components and the drug are dissolved in this medium
and the precipitation of calcium phosphate salts (mainly
calcium hydroxyapatite) takes place. This phenomenon
reveals the capability of these systems to stimulate the
calcification process in the bone. In addition, it has been
observed that the presence of "fosfosal" accelerates
notably the formation of hydroxiapatite even when the
systems are implanted intramuscularly. On the other
hand, it has been confirmed through "“in vivo"
experiments that the incorporation of this drug provides
a reduction in the lotal inflammatory response at the site
of implantation. The cured composites guarantee the
stabilisation of this product until its dissolution in the
medium with the hydrolysis of the molecule and the
release of the salicylic acid.

Innovative aspects & Competitive advantages
Development of injectable formulations bearing bioactive
components capable of stimulate the osseous regeneration,
and an anti-inflammatory drug to be used in minimally
invasive surgery.

- The proposed formulations present values of setting time
between 20 and 25 min, offering the possibility of their
use as injectable systems in minimally invasive surgery.

- The proposed formulations present values of maximum
temperature around 60°C providing a decrease in necrosis
of the surrounding tissues.

- The dissolution of the bioactive components and the drug
in the physiological medium give rise to the precipitation
of a calcium phosphate layer, mainly hydroxiapatite,
providing a route of stimulation of the osseous
regeneration process as well as the formation of a
chemical bond with the adjacent bone.

- The presence of the drug bearing phosphate groups
accelerates the precipitation of the hydroxyapatite layer
mentioned above.

- The cured composites can be considered as "fosfosal"
controlled release systems.

- The incorporation of this drug to these formulations could
provide a positive effect of the response to the
implantation of these materials cb nically as has been
observed in "in vivo" experimental models, in which a
reduction of the local inflammatory response has been
detected.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Licence agreement.
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New therapeutic compound used for the
treatment of the Leishmania infection

Abstract

A Spanish research group from a public institution has
developed a compound that inhibits the infection with
the Leishmania parasite. This compound blocks the DC-
SIGN receptor, which is present in the process of binding
and uptake of the parasite by human cells. A screening
system based in these results has been developed for the
identification of molecules that can block and avoid the
binding. The group searches for pharmaceutical
companies interested 1in license agreements and
financing.

Description

Leishmaniasis is a parasitic disease transmitted by a
mosquito, which presents a broad spectrum of clinical
symptoms, from local skin wounds to visceral forms that
are associated with death risks. The development of
different clinical symptoms can be explained by infection
with different species of Leishmania and to the
immunological state of the host.

Leishmania infects cells that are a key factor in the host
immune response.

The technology presented here is based in the fact that
the Leishmania parasites bind specifically and with high
affinity to the receptor DC-SIGN. This receptor can be
found in the surface of dendritic cells and is involved in
the process of cell-to-cell adhesion. Blocking the DC-SIGN
receptor could modulate, and more specifically reduce,
the adhesion of the parasite to the eukariotic cells, and
in this way avoid the infection caused by this parasite.
This technology offers an antibody that is able to block
the binding of the Leishmania parasite to the DC-SIGN
receptor, preventing the development of the disease.

This technology also offers a method for the
identification and evaluation of compounds, which can
block or avoid the binding between the Leishmania
parasite and the DC-SIGN receptor. This procedure is
based in the use of the DC-SIGN receptor as a target, for
the design of therapeutic compounds.

. OTT.Contact person .-

+ i Katyssulla Costa’. - :

L OT e CSICE s 7N e T

. - Phone® " +34.915855376 - .

- Fax. 77 +34 915855196, - o TR
CE=m kcosta@orgc.csic.es -

-~ Researcher -
.. Dr. Angel L. Corbi -

The therapeutic compounds identified by this method will
have the capacity to block or avoid the binding of the
parasite to the DC-SIGN receptor, which can be found in
the surface of the phagocytes in mammals. In this way, it
is inhibited the internalisation of the parasite by this cells
and the subse juent infection.

Innovative aspects & Competitive advantages
Development of an antibody able to.prevent the infections
of the Leishmania parasite and a method for the
identification of therapeutic compounds used in the
prevention of these infections. The innovative aspect of
this method is the use of the molecules implied directly in
the entry of the parasite in the cells, as targets in the
identification of new compounds.

Nowadays, the only effective treatment aqainst
leishmaniasis is based exclusively in chemotherapy, as
there is no vaccine efficient for humans and the programs
for the control of mosguitoes and animal reservoirs are only
effective in few special circumstances. On the other hand,
medicines used against leishmaniasis frequently present
toxic effects and develop resistances.

The use of the antibody developed by this research group
allows for the first time the prevention of the infection by
the parasite.

The new system developed for the screening of compounds
allows the identification of new molecules, which inhibit
the entry of the parasite in the host cell. In this way, these
medicines would reduce the number of parasites that infect
an individual. This favours the immune mechanisms of
destruction of the parasite, increasing its efficacy.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet grantea.

Collaboration sought

Finance / Licence agreement.
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Rapid Method For Detection Of Infective
Prion Proteins (PrPSc) In Blood

Abstract

A spanish public research institution has developed a
rapid method to detect infective prion proteins (PrPSc) in
ovine blood affected by a Transmissible Spongiform
Encephalotaphy (TSE) by laser-Raman or infrared
spectroscopy. This method can be also applied to, among
others, bovines, goats, humans, birds, etc. The type of
collaboration sought is license agreement and/or
financial support with Biotech/Food and Livestock
Industries.

Description

This invention provides a new procedure to detect
infective prion proteins (PrPSc) in blood from animals
(ovines, bovines, goats, humans, birds, etc.). The results
obtained through this rapid procedure correlate at 100%
with the biodiagnostic post-mortem tests (validated by
the International Organization of Epizoothies, OIE) of
brain samples obtained from the corresponding positive
and negative animals.

This invention consists of the following steps:

a) isolation of a lysed fraction of cellular elements
stemming from animal blood, enriched in PrPSc, and

b) identification, by laser-Raman or infrared
spectroscopies, of PrPSc proteins in that lysed fraction of
cellular elements.

The spectroscopic analysis of the final pellets includes
the following steps: ‘

1. Measurement of the Raman or infrared spectrum of
samples in the amide I region (1600-1700 cm-1), where
the characteristic bands of PrPSc protein beta-structures
appear.

2. Determination of the percentages of beta-structure
using established methods.

Innovative aspects & Competitive advantages
This innovation solves the technical problem of providing
a reliable in-vivo, rapid test for the biodiagnostic of
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these  pathologies.  Currently, the diagnostic of
transmissible spongiform  encephalopathies (TSE) s
founded on the clinical suspect of the disease in question
and the confirmation through the diagnostic methods
validated and authorized by the European Union
(Regulations 999/2001) for the scrapie diagnostic. All of
these methods are applied on samples obtained post-
mortem using preferably assays of imunohistochemistry,
immuncblotting, etc. However, this kind of assays are
time-consuming, expensive and complicated, and, what is
more important, they are not sufficiently reliable (S. B.
Prusiner, 2002). By contrast, laser-Raman and infrared
spectroscopies show the innovative aspect that they can
detect infective prion proteins in blood samples through a
rapid, reliable and non-invasive method without the need
of using antibodies or other more laborious techniques.
The advantages provided by this invention, related to the
state of the art in the current diagnostic techniques, lyes
on the fact that one can rapidly and uninvasively act in-
vivo on a biological fluid such as blood. Furthermore, this
fluid is easily extracted without previous sacrifice of the
animal in question. This implies obviously great economic’
advantages. By contrast, as described above, the current
techniques use post-mortem diagnostic methods, which
involve the inherent economic cost of sacrificing the
analyzed animals and results of unsuficient reliability.
Moreover, this spectroscopic method is itself less expensive
and more rapid than the other methos of the techniques
usad so far.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.

Researcher .
Dr Pedro Carmona Hema ndez
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New Na+/H+ exchanger inhibitor peptide
(PINHE) and its applications

Abstract

Three spanish research public institutions have developed
a peptide (PINHE) that acts as a physiological inhibitor
of eukaryotic Na+/H+ exchanger. It can be used for
several pathologies as in cardiovascular diseases, kidney,
brain, metabolical disorders, tumoral cell proliferation,
HCL hyperproduction, ischaemia, also as a contraceptive
in male mammals, antibiotic, inmunomodulator agent,
and salt-stress modulator in plants. It is sought license
agreement and financial support for development.

Description

The invention show here describes a peptide (PINHE)
derived from H7 halocin, with a low molecular weight and
defined by its aminoacidic sequence or other analogue,
and that acts as a natural-origin physiological inhibitor
of Na+/H+ exchanger (NHE) in eukaryots. PINHE is
obtained and purified after fractioning (including cold
acetone precipitation) of the supernatant from a cuiture
of the haloarchaea Haloferax gibonsii alicante SPH7. This
haloarchaea produces PINHE in a natural way. PINHE can
also be artificially sintetisize or modify, cloned or
expressed using genetic engineering techniques based in
its aminoacidic sequence. PINHE is estable and active in
a wide range of saline concentration, temperature, and
pH. It is also trypsin resistant and pronase sensitive. It
can be lyophillized and reconstituted without activity
loss. The use of this NHE inhibitor peptide or its
pharmacological accepted derived salts, in the
development of a pharmacological composition, is
another additional subject of this invention. Several uses
and applications can be derived from its reversible action
as a eukaryal Na+/H+ exchanger inhibitor and its derived
salts. These uses are: (1) Treatment or profilasis of
pathologies in mammals, human beings preferently,
caused by the hyperactivity or an abnormal activity of
NHE as for example: cardiovascular diseases (high blood
presure, myocardium infract, arrhythmias, heart-attack,
etc.), brain diseases (brain infarct, stroke, brain edema,
etc.) renal diseases (renal faillure), metabolic disorders
and diseases (diabetes mellitus, hyperlipidemias etc.),
diseases caused by hyperproduction of chloridic acid in
gastric mucosa, diseases caused by epithelial transport
alterations, diseases caused by alteration of cellular
volume, pathological cell —proliferative processes (cancer,
tumoral growth, fibrosis, etc.), alteration caused by an

excesive activity of the inmune system (inflamation,
hypersensibility), (2) other pathologies or diseases that
develop an ischemic process and post-ischaemia perfusion
injury due to hyperactivity of NHE, among others are:
ischaemia by primary or secondary vascular alterations in
different tissues or organs, by post-infarct-reperfusion, by
organ or tissue transplantation, by cardiatic or vascular
surgery, by ischaemia in physiological situation produced
by physical exercise, pregnancy, childbirth, menstruation,
etc., by traumatic injuries or any other pathology that
implies tissular hypoperfusion (hemorragic shock, termal
shock, neurogenic shock, etc.} and in any other surgery
procedure in general, (3) also as a contraceptive in male
mammals, antibiotic or inmunomodulator agent and in any
field as modulator in plants saline-stress.

Innovative aspects & Competitive advantages

At the moment PINHE is the only described peptide from
Archeae Dcmaein that it has inhibitory effect on Sodium-
Hydrogen-Exchanger of mammal cells including human.
This opens a new field for the search of molecules with
therapeutically interest inside the Archaea Domain.

The most remakables advantages of PINHE (shared with
halocin H7) in comparison with other NHE inhibitor
substance are:

- PINHE is a peptide and shows reversibility in its
therapeutical action and an easy way to metabolize as
protein substance.

- PINHE is a natural substance of antibiotic kind, its
microbicidal capacity is based in its inhibitory action of
Sodium-Proton exchanger.

- PINHE is a specific inhibitor, active at low concentrations
with low probability to cause secondary effects.

- PINHE can operate in a wide range of salt concentrations,
temperature and pH, that make it in the choosed substance
in many process.

- PINHE is resistant to trypsin allowing to use it in the
intestinal tract.

- PINHE is pronase-sensitive so it is possible to inactivate
it at will.

Moreover to above, PINHE has additional advantages if we
compared with Halocin H7 that it allows to assure that
PINHE is a substance with a bigger potential from the
applied point of view.

The main.advantages of PINHE comparing to Halocin H7
are:
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Sequence of maize nucleotides codifying a
protein with transglutaminase activity and
their use as a food additive

Abstract

A Spanish Public Research Institution (IBMB-CSIC)
licenses the first plant trasglutaminas patent as a
biotechnological technology useful to agrofood industry.
This enzyme catalyses covalent links formation between
proteins to make networks, allowing food texture,
firmness, elasticity, or fat and salt content modifications
in the foodstuffs industry: processed fish, meat and
sausage, dairy products, gelatines, etc. We look for
patent licence agreements and additional developments
collaborations.

Description

Our group from a Spanish Public Research Centre sited in
Barcelona (IBMB-CSIC), has identified two sequences of
nucleotides codifying two proteins with transglutaminase
activity from maize cDNA. These were the first plant
transglutaminase cloned. Protein activity has been tested
in experiments starting from extracts of the codifying
proteins. Moreover, these proteins show the specific
characteristics assigned to the enzyme. This enzyme
catalyses the formation of covalent Llinks between
proteins to make networks of high molecular weight.

The specific function of transglutaminase allows their
biotechnological application in the foodstuffs industry:
fish products (sutimi), processed meat and sausages,
chesses and yoghurt, ice creams, gelatines, chocolate etc.
because food texture, firmness, elasticity, or fat and salt
content can be modified.

Moreover, starting from these DNA molecules and by
means of appropiate vectors, new transformed cells can
be obtained, (bacteria or yeast GRAS). These transformed
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cells can over-produce the recombinant protein with
transglutaminase  activity —and  consegquently their
availability to the industry.

Innovative aspects & Competitive advantages

The use of transglutaminase in bio alimentary processes,
allows the obtention of new products in the base of a
technology relatively easy to use. Moreover, it is enable to
extend the range of products, without modifying
technological aspects of the machinery or instruments of a
well-established industrial process. On the other hand, in
some manufactures of fish, meat etc. allows a best raw
material utilization improving products texture and
humidity. Moreover, especially in lactic derivatives it can
also be useful to prepare hypocaloric products.

This patent represent the first transglutaminase cloned in
plants. Consequently it allows the preparation of a trendy
technology to obtain a product with well-known foodstuffs
market advantage because of actual use in the american
market as a food additive of a patented product from
bacteria with similar characteristics.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought

Licence agreement.

Researcher
Dr. José M? Torné °
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Overproduction OT Diacetyl Using
Inmobilised Cells Of Lactobacillus Casei In A
Continous By Means Of "Food Grade”

Genetic Tools

Abstract

Spanish  Public  Research  Inmstitution licences a
technology. An integrative vector allows stable insertion
of Lactococcus lactis ilvBN genes into Lactobacillus casei
chromosomal lactose operon, yielding highly stable food-
grade mutants, following lactose genes expression
pattern. No antibiotic resistance genes or foreign DNA
traces. Expertise offered in handling immobilised cell
bioreactors of L. casei to a dairy or biotechnalogical
industry. Application: diacetyl overproduction from milk
whey.

Description

The main characteristic of lactic bacteria is the lactic acid
production during the carbohydrate fermentation by
glycolisis. L. casei is very convenient for industrial lactic
acid production because of the almost exclusive
production of L-lactic acid by some strains, the only one
that mammals assimilate. Besides, L. casei can use
different carbon sources, resists non-favourable
environmental conditions and mild salt concentration,
and grows between 10° a 42°C. ‘

To optimise the fermentation process, continuous
production can be used by means of stationary-state
fermentation tanks and cell-immobilised bioreactors that
allow size reduction. In this way there are immobilised
cells of L. casei, L. rhamnosus o L. delbrueckii subsp.
Bulgaricus over different inert holders like plastic
polyurethane or porous glass balls, embedded in
agriculture wastes. This accuration system was set in the
lab accurately, yielding 100% sugar conversion for semi-
determinate media and close to 99% for milk whey
treated with proteases.

Depending on growth conditions of L.casei, other
technologically very important products can be obtained
like diacetyl, acetic acid or acetaldehyde. These are
responsible for the specific aroma and flavour of dairy
fermented products, and therefore are added to butter,
fresh cheeses and salad sauces.

By means of Metabolic Engineering and Molecular Biology,
"Food Grade" Llactobacillus Casei strains have been
obtained in their lab, that cause Overproduction Of Diacetyl
in culture media using immobilised cells in a continuous
patented process. These strains have been obtained by
inactivation of the L-lactate dehydrogenase gene and over-
expression of a-hydroxyacetic acid sintase enzyme.

Milk whey elimination is an important technological and

~economic problem. Its components can be reused because

of their excellent commercialisation possibilities.

Ultra filtration and crystallisation to recuperate lactose and
the different methods for selective separation of b-
lactoalbumine and a-lactoalbumine (mainly ultra filtration)
demand high investment on equipments and maintenance
expenses (cleaning and membrane recycling) that can be
only paid off over daily 150/200000 litres of whey. Because
of its low hygroscopic properties, lactose is used as a very
convenient excipient in pharmaceutical and dietetic
products. Proteic fraction recovered from milk whey,
depending on purity, has various applications as an
emulsifier in nutrition, baby food, dietetic and cosmetic,
and also as a food additive for soups and meat products.
Cheese production in Spain is extremely scattered into low-
sized SMEs. That means that a large amount of the total
milk whey production (total estimation 4.222 m3/day)
could be directed to animal feeding or dehydration, but is
considered mainly as waste, causing an environmental and
legal problems. These SMEs produce large enough amounts
(500 to 5.000 litres a day) to overpass the capacity of local
purifying plants. However, it is not enough to pay off
recovering plants.

Innovative aspects & Competitive advantages

This new biotechnological process with a lower cost can
purify and recover whey by means of microbial
fermentation that yields L-lactic acid and diacetyl. Its
economic feasibility depends on development plans.

The tecovering of milk whey to produce industrial-grade
citric acid, ethanol, and methane requires 500.000 litres
minimum to be profitable.
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Enzymatic synthesis of the antioxidant

hydroxytyrosol

Abstract

A Spanish research group has developed a method to
synthetise the antioxidant hydroxytyrosol. The method is
cheap, easy and hydroxytyrosol is obtained by enzymatic
synthesis, avoiding pollutant and toxic compounds. The
synthetised hydroxytyrosol can be use as food ingredient
to enhance health-promoting properties and stability of
the functionalized food. It can be used for tomato juice,
butter, vegetable oils, etc. We look for agrofood,
farmaceutical or chemical companies for license
agreement.

Description

There are consistent evidences regarding the health-
beneficial properties (protection against cardiovascular
diseases and cancer) of the virgin olive oil. The
responsible for such beneficial properties are both an
adequate fatty acid profile and the presence of
antioxidants such as the phenolic compounds. The most
important phenolic compound is the antioxidant
hydroxytyrosol ~ which  has been widely studied
demonstrating its health-beneficial properties as well as
" its good bioavailability. However, the hydroxytyrosol is
not commercially available. Therefore, researchers must
either isolate or synthesized it. The chemical synthesis
implies the use of toxic and/or pollutant reagents. The
protocols are slow and require high qualified staff to be
carried out. In addition, the precursors used in the
chemical synthesis (oleuropein, 3,4-dihydroxyphenyl
acetic acid) are expensive, appart from the additional
cost of the rest of reagents (solvents, acids, etc.).
Moreover, the use of HPLC equipment is essential. There
are also several protocols based on the extraction of
hydroxytyrosol from the olive oil, leaves and olive mill
waste waters. Usually, the protocol involves 4 steps:
extraction with ethyl acetate, sodium sulfate, 2 low
performance chromatographic steps and one more step
with thin layer chromatography. The main disadvantage,
appart from the use of pollutant and toxic reagents is the
low yield (around 1.5%).

The present invention allows to synthesize the
antioxidant hydroxytyrosol from a commecially available
preoarsor (ymwsol 18.7 0/g, Aldrich) using the enzyme
tyrosinase (commercial enzyme from mushroom), in the
presence of a reductor such as vitamin C. The advantages
are the following:

- The reaction medium is at neutral pH, at room
temperature and in aqueous medium.

- Organic solvents, acids, alkalis, or other pollutant/toxic
reagents are not used.

- The yield can be 100%. The overall process can be 1 or 2
steps depending on the final use of the molecule. The
protocol is fully adjustable, i.e the final amount of
molecule can be chosen whenever decided.

- The protocol does not require expert staff to be carried
out.

- The enzyme can be re-used. The antioxidant can be used
alone or in combination with vitamin C.

- The process can be adapted to a bio-reactor although it is
not essential.

- The present invention could be used by food industries to
obtain "functional foods" (hydroxytyrosol can be combined
with many foodstuffs) or also it could be used by chemical
(or pharmaceutical) companies to obtain this molecule in
order to make it commercially available either for food
companies or researchers.

Innovative aspects & Competitive advantages

The present invention allows for the obtantion of the
antioxidant hydroxytyrosol by enzymatic synthesis. The
molecule can be further used as food ingredient. The use of
pollutant and/or toxic reagents is avoided. The synthesized
hydroxytyrosol is free of pollutant compounds since all the
reagents used in the invention are suitalble for human
consumption. The hydroxytyrosol can be wused to
“functionalize" foodstuffs (in this case the functional food
would have the health-beneficial properties of the virgin
olive oil). This has been demonstrated (laboratory scale) in
tomato juice using antioxidant assays and a panel of
trained people to asses changes in the sensory properties.

- To obtain a "natural" molecule (the hydroxytyrosol) using
a "natural” process (enzymatic synthesis) without pollutant
and/or toxic reagents. Besides, the procedure is cheap,
easy to perform and little time consuming.

- To use this molecule as food additive to get new
"functional foods" in accordance with the new market
tendency. In this case, the functional foods (Spanish
gazpacho, tomato juice, sauces, butter, vegetable oils,
etc.) would have the health-beneficial properties of the
virgin olive oil and also the stability of these foodstuffs
could be enhanced by preventing rancidity processess.
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Production of chemicals of industrial
application by microalgae and
cyanobacteria in outdoor closed tusular

bioreactors

Abstract

Indoor and outdoor cultures (outdoor closed tubular
reactors) of microalgae and cyanobacteria (blue-green
algae) for the production of chemicals of industrial
application:  Carotenoids (astaxanthin and lutein),
phycobiliproteins, fatty acids, exopolysaccharides, and
bioactive compounds. Isolation and selection of strains,
improvement of the strains by random mutagenesis and
flow cytometry, optimization of growth and productivity
of the selected strains , production of the specific
compounds in outdoor closed tubular reactors, effect of
environmental and nutritional factors on the production
of compounds in these reactors.

Description B

For the selection of the most adequate strains we have
made a search in the bibliography, as well as in the
culture collections. Moreover, our group is expert in the
isolation of microalgae and cyanobacteria from natural
environments. Several interesting strains isolated by us
are available in our group.

The selected strains are cultivated at laboratory scale to
find out their optimal conditions for growth and
production of the specific compounds.

55 | closed methyl polymetacrylate  tubular
photobioreactors are used, with an airlift system to
recirculate the cell culture and an external horizontal
loop, consisting of tubes (total surface 2,2 m2), which
acts as solar receiver, submerged in a thermostatic pond
of water. The airlift is made up of a degasser in which the
pH, temperature and other probes are inserted and two
tubes (the raiser and the downcomer). Compressed air is
supplied into the raiser to move the cell suspension
through the tubes and provide turbulence to the culture.
The system is operated as a continuous culture during
daylight period and as a batch during night, to avoid'the
culture washout.

The effect of different environmental and nutritional
conditions are studied in the closed tubular reactors,

such as, period of the year, cell density (dilution rate),
turbulence (flow rate), temperature, pH, nutrients, etc.

Innovative aspects & Competitive advantages
Microalgae and cyanobacteria are rather new organisms to
be used for industrial purposes. They have been used in the
past only for biomass production. The use of microalgae for
the production of chemicals of industrial application shows
many innovative aspects, since these photosynthetic
organisms can be grown combining the fermentative
technology (closed reactors) used for bacteria and yeasts
and the autotrophic conditions of outdoor cultures typical
from plants. In addition, some of these compounds can
only been found in microalgae and/or cyanobacteria;
among these are phycobiliproteins and some carotenoids.
They also show extremely high productiviites even in
outdoor closed tubular reactors and wide tolerance to
environmental and nutritional factors. Moreover, the
nitrogen-fixing cyanobacteria do not require nitrogen in
the medium, which makes their culture cheap and restricts
the contamination by other microorganisms.

The photosynthetic metabolism of microalgae and
cyanobacteria (blue-green algae) is the main competitive
advantage with regard to other organisms, since solar
energy can be used for the production of chemicals of
industrial interest.

In addition, in the case of carotenoids, the contents in
carotenoids of microalgae are much higher than those of
yeasts (as Pfaffia) or bacteria, and the ester composition is
similar to those found in animals. For those reasons
microalgae are much better accepted for nutraceutical,
pharmaceutical and cosmetic uses, as well as for
aquaculture.

The use of closed tubular bioreactors outdoors for the
cultivation of microalgae and cyanobacteria ensures
axenity and therefore the high quality of the product. This
technology shows, obviously, a high competitive advantage
in comparison to outdoor open ponds, specially if the
product is going to be used for human consumption, taking
into account, in addition, that we are talking about
products of high value in the market.



MiNISTERIO
DE CIENCIA |
Y TECNOLOGIA csIC:

Consec Supence e rves g aoone) Lt cas

Phenolic tetrahydro-beta-carbolines as

antioxidants

Abstract

A Spanish Public Research Institution (IFI-CSIC) licenses
the patent for obtention of a new class of antioxidant
molecules based on tetrahydro-beta-carbolines containing
phenolic substituents that are obtained from naturally
occurring precursors such as amino acids or amines and
phenolic aldehydes. These compounds can exhibit a
potential use as antioxidants agents and against
oxidative stress. We look for patent licence agreements
and additional developments collaborations.

Description

Molecules of tetrahydro-beta-carboline class containing
phenolic  subtituents are obtained from naturally
occurring amino acids or amines and phenolic aldehydes
through a condensation reaction in aqueous or alcoholic
solutions. These phenolic tetrahydro-beta-carbolines
exhibit good antioxidant properties against radicals and
also can inhibit lipid peroxidation in vitro. Therefore, the
obtained tetrahydro-beta-carbolines or preparations

containing them could exhibit further use as antioxidant -

agents and also against oxidative stress in
pharmaceutical products, nutraceutical products, and
functional foods.
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Innovative aspects & Competitive advantages
Phenolic tetrahidro-beta-carbolines have two different sites
of antioxidant action based on the indole moiety and the
phenolic subtituents and therefore they can exhibit
interesting properties as antioxidants and free radical
scavengers.

Those molecules are antioxidants that differ from the
classical phenolic compounds or vitamines and therefore
they may represent a different and complementary pattern
of antioxidant action and activity against free r.dicals.
Also, they can be obtained from natural precursors such as
amino acids and phenolic aldehydes.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought

Finance / Further research and/or development support.

Researcher -
_ Dr. Tomas Herraiz
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Serologic detection system of cucumber
vein yellowing virus (CVYV)

Abstract

A public Spanish Research Centre has developed a system
for serologic detection of Cucumber Vein Yellowing Virus
(CVYV) in cucurbits. The system uses an antiserum with
antibodies raised against a recombinant CP of CVYV. The
system is easy to use as serologic methods such as ELISA
are known and used by most parties involved in virus
control. The system has a low cost and is simpler than
other methods based in the detection of nucleic acids.
Biotechnology companies for licence agreements are
sought.

Description

Cucumber vein yellowing virus (CVYV) causes very severe
epidemic events in cucumber and other cucurbits crops in
eastern Mediterranean basin, provoking huge economical
losses.

CVYV was first observed in Spain during autumn 2000, in
protected cucumber crops of the Almeria province. Since
then the virus has spread very quickly through this area,
causing dramatic economical losses. To avoid this
situation an effective strategy to control the virus is
needed. Virus control by means of controlling its vector
has been shown to be an ineffective control method for
virus transmited by whiteflies. Among alternative control
methods, there are some culture practices such as the use
of non-infected propagation material and the use of
cultivars genetically resistant to the virus. In both cases
a specific, sensitive and fast detection method is needed.
Among the most used plant viruses detection methods are
those based in serologic techniques which imply the use
of specific antibodies raised against a viral protein.

The present invention consist of a system for serologic
detection of CVYV, using an antiserum containing
antibodies against the capsid protein (CP) of CVYV. The
antibodies had been generated using a recombinant CP.
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The procedure for generating the antibodies involves the
following steps: (i) obtention of a recombinant CP from
CVYV, (ii) purification (optional) of the recombinant CP
obtained and (iii) inmunisation of mamals or other animals
or animal cells with the recombinant CP, followed by the
obtention of the serum from those animals or the culture
media from the animal cells.

The recombinat CP was obtained after generation of a
genetic construction comprising the CP coding sequence
fused to the coding sequence of a purificable protein,
preceded by an inducible promoter. The recombinant CP is
obtained after expression, in the appropriate host cells, of
the fused protein followed by purification and proteolitic
cleavage.

The antiserum obtained after inmunisation of animals with
the recombinant CP have been used for CVYV detection in
plants infected by the virus, showing their capability for its
detection either by western-blot or by ELISA. The antiserum
gave no reaction when the plants were not infected by
CVYV showing that the serologic detection system
generated by the present invention is specific for CVYV.

Innovative aspects & Competitive advantages
Antiserum with antibodies raised against a recombinat
CVYV CP. Detection of CVYV by serological techniques.
Specificity, sensitivity, low cost, simplicity and speed of
the CVYV detection method.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.
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Method For Detection Of Cucumber Vein

Yellowing Virus (CVYV)

Abstract

A public Spanish Research Centre has developed a
specific, sensitive and fast detection method for
Cucumber vein vellowing virus (CVYV) in  cucurbits

(cucumber, melon and squash) by using a hibridization-
based technology. This method has a reduced economic
cost and an increased simplicity compared with other
available methods for the CVYV detection having
equivalent sensitivity and specificity levels. We look for a
licence agreement with a biotechnology company.

Description
The cucumber vein-yellowing virus (CVYV) causes very
severe enidemic events in cucumber and other

cucurbitaceous crops in eastern Mediterranean basin,
provoking huge economical losses.

CVYV was first observed in Spain during autumn 2000, in
protected cucumber crops of the Almeria province
(Spain). Since then the virus has spread very quickly
through this zone, causing dramatic economical losses.
To avoid this disaster an effective strategy to control the
virus is needed. Virus control by means of controlling its
vector has been revealed to be an ineffective control
method for virus with the whitefly as a vector. Among
alternative control methods, there are some culture
practices such as the use of non-infected propagation
material and the use of cultivars genetically resistant to
the virus. In both cases a specific, sensitive and fast
detection method is needed.

There are several detection methods of plant viruses;
those based on serological techniques are the most
widespread. However, to use these serological methods
the knowledge of the specific virus antibodies is required.
The antibodies for CVYV virus are not yet known, probably
because of the difficulty of purification of viral particles.
Hybridisation-based technology constitutes an alternative
method to the serological one. Molecular hybridisation
implies the preparation of a genetic construct that
contains a nucleotide sequence homologous to the virus
genome, which is used to synthesize the probes. The
complete sequence of CVYV genome is still unknown.
Molecular hybridisation as virus detection method has
been widely used, in particular detection by dot-blot
hybridisation of plant nucleic acid extracts applied onto
- nylon membranes. Recently an easier and simpler
hybridisation technique in tissue-prints has been

developed. The goal of the present invention is the
achievement of a detection method for CVYV by means of
hybridisation-based technology. The method can be used
with both plant nucleic acid extracts and tissue-pnints.
Preparation of a genetic construct that contains a fragment
of the CVYV-ALLM genome was the first step. CVYV-AILM is
the viral isolate infecting a melon plant from Almeria. The
oligonucleotide primers MA162 and MA163 were used for
the cloning of a DNA fragment complementary (cDNA) to
the virus genome. As template for the cDNA synthesis, a
total RNA extract of a CVYV-ALLM infected plant was used.
The plasmid containing this insert has been called
pLMCVYV.

Complementary RNA (cRNA) probes were synthesised form
the pLMCVYV plasmid, cRNA probes were used as they have
an improved sensitivity and specificity compared with other
type of probes. cRNA was prepared according to standard’
protocols for in vitro transcription.

The dot-blot hybridisation of plant nucleic acid extracts
was performed applying one ml of total RNA plant extracts
onto a nylon membrane positively charged, nucleic acids
were fixed to the membrane using a ultraviolet crosslinker.
Next, membrane was subjected to standard procedures for
prehybridisation, hybridisation with the. probe prepared as
above described, and washes. Final detection of the probe
was done by chemiluminiscence.

The tissue-prints for hybridisation came from the stems,
petioles and major leaf veins that were sectioned with a
razor blade. To avoid cross-contaminations, each section
was prepared with a different and sterile blade. Sections so
prepared were immediately applied onto a nylon membrane
positively charged until the exudate was absorbed. Once
prints were performed, membranes were maintained at
room temperature until dried. The rest of the process is as
described for hybridisation of plant nucleic acid extracts.
This detection method showed specificity for CVYV, being
the minimum amount of virus RNA that can be detected
using this method of 6 pg.

Innovative aspects & Competitive advantages
Obtention of a cDNA to the genomic CVYV RNA and its use
in a hybridisation-based technique for the virus detection,
in particular, for detection in tissue prints.

Specificity, sensitivity, low cost and speed of the CVYV
detection method.
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Mustard oils with high cleic and/or low

linolenic acid content

Abstract

Ethiopian mustard (Brassica carinata) lines with improved
seed oil composition have been developed by
conventional, non-transgenic procedures by the Institute
for Sustainable Agriculture (CSIC). The lines produce oils
with high oleic (>80%) and/or low linolenic acid content
(<5%), of great value for food and non-food (bio-fuels,
bio-lubricants, deep-frying, etc.) applications. Ethiopian
mustard with particular oil profile can be produced in
typical canola areas without isolation. Collaboration
sought is financial resources for further research and
licence contract with oil industries.

Description

Ethiopian mustard (Brassica carinata) is an annual oilseed
crop closely related to rapeseed, but it exhibits a better
adaptation to agro-ecological conditions of Southern
Europe and other semiarid areas. Naturally occurring
Ethiopian mustard forms produce a seed oil rich in erucic
acid (»40%), which is toxic for human food and animal
feed. The elimination of erucic acid by plant breeding
resulted in a seed oil poor in monounsaturated oleic acid
(<35%) and rich in polyunsaturated ratty acids (>35%
linoleic, >20% linolenic acid). The high degree of
polyunsaturation determines a very low oxidative
stability, which represent a serious limitation for its
commercial use. Through conventional breeding
procedures, without producing transgenic plants, the
Institute for Sustainable Agriculture has developed
Ethiopian mustard lines that produce novel seed oil
types. One of them is characterized by a high linoleic
acid content (>45%) and a low linolenic acid content
(<5%). This oil combines an optimal nutritional value
with an improved oxidative stability. A second oil type
possesses a very high concentration of monounsaturated
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oleic acid (>80%) and a low concentration of linotenic acid
(<5%). The main characteristic of this oil is an exceptional
oxidative stability coupled with an excellent nutritional
value, having therefore a number of applications in both
food and non-food applications, for example in the fields
of bio-fuels and bio-lubricants. Since Ethiopian mustard is
a crop very similar to rapeseed/canola, but their
crossability is very low, it can be used for producing
particular oil types in traditicnal areas of rapeseed/canola
cultivation without need for isolation. Also, Ethiopian
mustard 1s an optimal crop for producing specialty oils in
semiarid regions of Southern Europe.

Innovative aspects & Competitive advantages

No other low linolenic or high oleico/low linolenic acid
Ethiopian mustard lines have been developed to date.

Two main advantages in comparison with similar oil types
in rapeseed/canola can be cited:

1) Ethiopian mustard is better adapted to semiarid
conditions, as for example in Southern Europe, and

2) it is possible to produce particular oil types in
traditional areas of rapeseed/canola cultivation, as the rate
of crossability between both species is very low.

Current stage of development
Available for demonstration.

Intellectual Property Rights

Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.

Researcher
DOr. Leonardo Velasco Varo:
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Lactose hydrolysis with immobilized
thermoresistant lactase and its obtention

method

Abstract

Spanish public research institution has designed a
procedure for the production of the beta-galactosidase
from Thermus sp. T2 fused with an IMAC domain
consisting in a poly-His tagged in the N-terminal region
of the protein, that make possible its purification and
iiimobilization without loosing its thermoresistant
hydrolytic power, potentially useful to milk industry
simultaneously with thermic treatments. We look for dairy
or biomedical enterprises for licence agreement or
technical support.

Description

To avoid the presence of other enzymes as contaminants,
such as proteases, that may have a severe impact on the
stability of the enzyme leading to undesirable changes in
dairy products during storage, and to produce it in a
mesophile to reduce industrial productions cost, a
purifying system was previously applied to overproduce
the b-galactosidase of the thermophilic bacteria Thermus
sp. strain T2 in a mesophile, which retains the
biochemical properties of the native enzyme and can be
purified in a single chromatographic step. To improve the
potential biotechnological applications on agrofood
industry of the b-galactosidase from Thermus sp. T2, and
to apply other purification possibilities used in previous
studies for other proteins we decided to create a new
quimeric poly-His tagged b-galactosidase protein, which
could facilitate the purification of the enzyme by metal-
chelate chromatographic techniques. The use of
immobilized metal-ion affinity chromatography (IMAC) to
purify proteins futed with poly-His tags is becoming
increasingly popular as a tool for the simple and
inexpensive production of large quantities of pure
industrial enzyme and pure enzymes for molecular biology
studies. In most cases, the insertion at the terminal
amino or carboxy positions of a small tag of six histidine
residues hardly modifies the activity-stability properties
of an enzyme. The usual protocol of purification for so
tagged enzymes is based on their adsorption, along with
many other host proteins, on commercial supports. Then,
natural proteins (that usually adsorb less intensely than
fused proteins) are adsorbed by using a gradient or step-
wise elution system. Finally, poly-His tagged enzymes are

eluted with high purification yields by using more drastic
conditions, although in some cases there are some traces
of contaminants. This stronger adsorption of the tagged
proteins compared to that natural ones might be a
consequence of probable differences in the exact
mechanism of adsorption. This may permit the development
of new purification protocols including a highly selective
adsorption of the target protein on tailor-made chelating
supports. Commercial chelating supports usually contain
about 40 mmol of chelating groups per ml of support,
attached to the support through medium or long spacer
arms (7 or 12 carbon atoms). In this way, several weak
specific (chelate) and non-specific (ionic hydrophobic)
interactions between natural proteins and rhe supports may
be occur. These supports were previously developed for
IMAC of natural proteins. In that case, the requirements
were different from the objective of selective adsorption:
this first version of commercial chelating supports was
designed to provide supports able to adsorb moss proteins.
Now, when trying to perform selective adsorption of poly-
his tagged proteins, such versions of commercial supports
may be not the best choice. It may be expected that a
poly-His tag could be able to promote a strong adsorption
to tagged proteins by interacting with only one chelate
moiety. Therefore, it may be assumed that chelating
supports that were unable to promote multipoint
interactions with proteins could be much more suitable for
selectively adsorb the tagged proteins. It has been shown
that similar adsorption between isolated histidine residues
in natural proteins and single chelate moieties on the
supports are very weak. The bgaA gene of the bacteria
Thermus sp. Strain T2 encoding a b-galactosidase An active
chimeric thermostable b-galactosidase was constructed by
fusing the BgaA protein from Thermus sp. Strain T2 to a
poly-His tagged in the N-terminal region of the protein,
and expressed in its active form in a mesophile.
Biochemical analyses showed that the tag did not alter
maturation of the chimeric poly-His b-galactosidase (IMAC-
Bga), that undergoes a complex pos-translational
processing from an inactive monomeric precursor to the
active heterodimeric enzyme. This enzyme has been used as
a model to develop a novel and very simple procedure for
one-step purfication of poly-Histidine proteins via
immobilised metal-ion affinity chromatography on tailor-
made supports. It was intended to improve the selectivity
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New "HSF" transcription factors and their
utilization in transgenic plants

Abstract

A Spanish Research Centre has identified and cloned a
new HSF (Heat Stress Transcription Factor). Such HSF has
unique characteristics that allow using it for producing
transgenic plants, which specifically, and simultaneously,
over express the HSF target genes (including embryonic
sHSPs: Small Heat Stress Proteins). This would be useful
for seed improvement biotechnology (of vigour, stress-
tolerance, etc.) We look for biotechnology enterprises for
license agreement.

Description

The new HSF (Heat Stress Transcription Factor), HaHSF9,
presents unique characteristics such as protein expression
limited to the embryonic stage of seeds and its capacity
of transcriptional activation.

These two properties allow the use of this factor as an
ideal tool for producing transgenic plants that specifically
over express the genes regulated by this factor. Among
other gjenes, the embryonic sHSP (small Heat Stress
Proteins) genes are regulated by this factor. The presence
of the sHSP genes are correlated to stress tolerance,
repair of damages-caused by stress in the seeds, and the
seed vigour.

The ectopic over-expression of this factor HSF in
transgenic plants, allows the simultaneous over-
expression of different embryonic sHSP and other related
genes, making possible a gain of function and seed
improvement.

The HSFs are used to achieve gain of function in
transgenic plants by means of their over-expression in
seeds and/or ectopic (constitutive o inducible). The use
of the HSFs comprises the following steps:

a) Construction of a chimeric gene adding the SHF
sequences, especially HaHSFA9, to a primer and to other
proper regulatory sequences, depending on the type of
desired over-expression.

b) Introduction of the chimeric gene into the plant
(using Agrobacterium)

¢) Evaluation, in transgenic plants, of the expression of
the HSF factor and the expression of the genes regulated
by that HSF (especially the sHSP which are usually
expressed in seeds).

The gain of function by means of these transcriptional
factors HSF, could improve several seed properties such
their germination capacity, their stress tolerance, eétc.,

due to the over-expression of the activated genes by these
transcriptional factors HSF.

In order to achieve a gain of function and/or to promote
the expression of genes, it is also possible to use chimeric
HSF  factors that include partially sequences and
characteristics of the HaHSFA9 factor (native or modified
sequences). Likewise, recombinant HSF factors can be used
for the same propose.

These HSF factors can come from any transgenic plant
(mono or di-cotyledon plants).

Innovative aspects & Competitive advantages

The identification of a transcription factor that is
specifically involved in the activation of embryonic sHSP
genes, allows the SIMULTANEOUS over-expression, and gain
of function, of such sHSPs in transgenic plants. We do not
know of other factors that would produce similar effects.
The simultaneous over-expression of several embryonic
sHSPs would improve the effect of gain of function
(tolerance to water-stress) obtained until the moment
using a single sHSP (). The improvement would be as much
quantitative: greater effects produced when combining
several sHSPs that are expressed at high levels by means of
the transcriptional activation by a very specific HSF
(HaHSFA9 or its functional equivalent); as qualitative: the
different sHSPs activated by the HSF can have different
functions, as it is deduced from correlations between the
expression of the embryonic sHSPs and various phenotypes
of interest in the improvement of seeds (tolerance to
stress, vigour, etc). The activation-specificity of the used
HSF would not produce negative effects to the development
and growth of the transgenic plants. We have verified this
with experiments performed since our patent application.
The activation of other probable target genes for the HSF
(HSPs of other families: as HSP70, HSPS0 etc) could
complement the effects of the embryonic sHSPs.

The alternative possibilities to improve the gain of function
of the embryonic sHSPs are very limited. The sexual
crossing of different transgenic lines that over-express
sHSPs (initially one in each line) is the only feasible
possibility. However, this would be technically more
complicated, and the possibilities of success are smaller, as
they depend on the availability of cloned sHSPs, their
appropriate election and combination, etc.
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Recombinant bovine pepsin and pepsinogen
produced in prokaryotic and eukaryotic cells

Abstract

A Spanish Public Research Institution is offering licences
recombinant bovine pepsin codified by a synthetic gene
for bovine pepsinogen, expressible in various organisms.
The resulting enzyme can be used for manufacturing
cured cheese varieties, for the generation of bioactive
peptides from various proteins or as a general purpose
protease. Thus the use of animal tissues is avoided. A
biotechnological company is required to licence or to
collaborzate to reach commercial production levels.

Description

A complete cDNA version of the bovine pepsinogen gene
has been constructed, with the exception of the original
signal peptide. Two different ¢cDNA clones, coming from
different bovine cDNA libraries, as well a synthetic
sequences added to the 5' end of some oligonucleotides,
have been used for this construction. This gene, cloned in
sppropriate vectors has been expressed in both
Saccharomyces cerevisi® and Escherichia coli, thus
allowing the production of pepsinogen. This pepsinogen
can be activated by acidification of the medium, thus
rendering active pepsin. The enzyme can be purified from
the growth medium, in the case of the expression in
Saccharomyces cerevisiz or by breaking the cells, for the
enzyme produced in Escherichia coli. The possible
apolications of recombinant bovine pepsinogen and
pepsin include their use for the manufacture of cured

cheese varieties in combination with recombinant

chymosin. This could help to the acceleration and
improvement of cheese maturation as compared to those
made by using recombinant chymosin exclusively.
However, in contrast to the use of natural bovine pepsin
coming from the abomasum of cows, the use of the
recombinant enzyme is safer than the use of some animal
tissues, specially in relation to the possible presence of
prions.

On the other side it is known that the action of bovine
pepsin on certain proteins, for example on caseins or
casein macropeptide (resulting from the action of
chymosin on casein), can result on the release of several
peptides with biological activities potentially useful for
the elaboration of functional foods. Similar to the above

situation, the use of recombinant pepsin allows working
with safer and pure enzymes

Recombiant bovine pepsine can also be used as a general
purpose protease.

Innovative aspects & Competitive advantages

The main advantage of this invention is that it allows the
production of bovine pepsinogen and pepsin in
microorganisms by the use of recombinant DNA technology.
In this way, any nsk related to infectious diseases
transmitted by animal tissues is avoided. The enzyme can
be used for the manufacture of cured cheese varietjes, in
combination with bovine chymosin, as well as for the
production of bioactive peptides or as a general purpose
protease.

None of the cDNA clones available at the beginning of this
work contained the complete bovine pepsinogen coding
sequence. Site directed mutagenesis and synthetic
sequences have been used in order to create a complete
copy of the gene.

it would be possible to prepare mixtures of recombinant
chymosin and pepsin; specially designed in order to
accelerate maturation of some specific cured cheese
varieties.

In this way the advantages of chymosin and pepsin would
be simultaneously exploited by avoiding the problems
associated to the use of some animal tissues for food
production.

The facility of purification may constitute an advantae, not
only for cheese-making, but also for the use of the enzyme
for the production of bioactive peptides or as a general
purpose protease.

Current stage of development
Development phase,

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.
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New Na+/H+ exchanger inhibitor peptide
(PINHE) and its applications.

SUMMARY

Three spanish research public institutions have developed a peptide (PINHE) that acts as a
physiological inhibitor of eukaryotic Na+/H+ exchanger. It can be used for several
pathologies as in cardiovascular diseases, kidney, brain, metabolical disorders, tumoral cell
proliferation, HCL hyperproduction, ischaemia, also as a contraceptive in male mammals,
antibiotic, inmunomodulator agent, and salt-stress modulator in plants. It is sought license
agreement and financial support for development.

TECHNOLOGY DESCRIPTION

The invention show here describes a peptide (PINHE) derived from H7 halocin, with a low
molecular weight and defined by its aminoacidic sequence or other analogue, and that acts
as a natural-origin physiological inhibitor of Na+/H+ exchanger (NHE) in eukaryots. PINHE is
obtained and purified after fractioning (including cold acetone precipitation) of the
supernatant from a culture of the haloarchaea Haloferax gibonsii alicante SPH7. This
haloarchaea produces PINHE in a natural way. PINHE can also be artificially sintetisize or
modify, cloned or expressed using genetic engineering techniques based in'its aminoacidic
seguence. PINHE is estable and active in a wide range of saline concentration, temperature,
and pH. It is also trypsin resistant and pronase sensitive. It can be lyophillized and
reconstituted without activity loss. The use of this NHE inhibitor peptide or its
pharmacological accepted derived salts, in the development of a pharmacological
composition, is another additional subject of this invention. Several uses and applications
can be derived from its reversible action as a eukaryal Na+/H+ exchanger inhibitor and its
derived salts. These uses are: (1) Treatment or profilasis of pathologies in mammals, human
beings preferently, caused by the hyperactivity or an abpormal activity of NHE as for
example: cardiovascular diseases (high blood presure, myocardium infract, arrhythmias,
heart-attack, etc.), brain diseases (brain infarct, stroke, brain edema, etc.) renal diseases
(renal faillure), metabolic disorders and diseases (diabetes mellitus, hyperlipidemias etc),
dissases caused by hyperproduction of chloridic acid in gastric mucosa, diseases caused by
epithelial transport alterations, diseases caused by alteration of cellular volume, pathological
cell —proliferative processes (cancer, tumoral growth, fibrosis, etc.), alteration caused by an
excesive activity of the inmune system (inflamation, hypersensibility), (2) other pathologies or
diseases that develop an ischemic process and post-ischaemia perfusion injury due to
hyperactivity of NHE, among others are: ischaemia by primary or secondary vascular
alterations in different tissues or organs, by post-infarct-reperfusion, by organ or tissue
transplantation, by cardiatic or vascular surgery, by ischaemia in physiological situation
produced by physical exercise, pregnancy, childbirth, menstruation, etc., by traumatic injuries
or any other pathology that implies tissular hypoperfusion (hemorragic shock, termal shock,
neurogenic shock, etc.) and in any other surgery procedure in general, (3) also as a
contraceptive in male mammals, antibiotic or inmunomodulator agent and in any field as
modulator in plants saline-stress.
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Biological containment system for
genetically engineered microorganisms

Abstract

A Spanish public research centre has studied the use of
cytotoxic  phosphotransferases  (zeta  proteins)  to
effectively kill i) the released genetically engineered
microorganisms (GEMs) or to limit the function of the
released GEMs in a controlled manner, ii) the GEMs that
underwent an undesirable development, and iii) the GEMs
that have lost their extrachromosomal element. A
biotechnology company is sought for license agreement.

Description

This invention relates to a method of conditionally
controlling the survivability of a recombinant microbial
cell population, providing in the cells genes coding for
two related zeta cytotoxic polypeptides
(phosphotransferases), and their corresponding antitokins
(epsilon or epsilon-like proteins) that by binding to the
cytotoxic proteins inhibit the toxic effect hereof. The
sitotoxic genes are operably linked to a gene whose
product binds to a regulatable DNA sequence, and a
regulatable regulatory DNA sequence is conditionally
controlling the expression of the antitoxin polypeptides.
In the present context, the expression "conditionally
controlling” refers to a construction of the microbial cell
which permits that the genes coding for the cytotoxic
polypetides can be expressed under certain pre-
determined environmental conditions whereas under
other conditions, the genes are not expressed. Hence, the
survivability of the microbial cells can be made
dependent on certain pre-selected conditions. A
requlatable regulatory DNA sequence is operably fused to
the 5 region of the genes coding for the cytotoxic
polypeptides. In accordance with the invention, such a
requlatory sequence can be one with which one of the
genes coding for the cytotoxic polypetides is naturally
associated (sequence of omega binding site) or it can be
a sequence with which the genes are not naturally
associated. As defined herein the negatively functioning
regulatory DNA sequences may indicate a DNA sequence
which directly regulates the expression of the genes
coding for the cytotoxic polypeptides at the level of
transcription.

Factors regulating the activity of the promoter as defined
above may be selected from a variety of factors. In
accordance with the invention, advantageous promoter
requlating factors, thus would control the expression of

the genes encoding the cytotoxic polypeptides and may be
determined by the physiological state, environment of the
cells and/or by an inducible event promoted by an
extrachromosomal element. In the present context, the
term "physiological state of the cells" denotes the presence
or absence of a certain chemical substance in the
environment such as the fermentation medium in which the
cell is propagated, that is not present in a second
environment to which the cell is released, or when a factor
required for the growth or survival of the cell is no longer
present, or the factor is one which, when it is depleted or
exhausted from an environment of the cell, has the desired
effect, viz. that the gene is expressed.

Innovative aspects & Competitive advantages

The phosphotrasferases (zeta family of polypeptides) in the
absence of the anti-phosphotrasferases (epsilon family of
polypeptidés) from Gram-positive bacteria induce the
"viable but non-culturable state" of the cell, namely a
long-lived phosphotrasferase toxic protein (275 to 295
amino acids long polypeptide) that interacts with a labile
small anti-phosphotrasferase (85 to 95 amino acids long
polypeptide) that antagonizes the toxic effect of the first
(antitoxin). The labile antitoxin is degraded by a specific
bacterial protease. In this programmed cell death systems,
a plasmid-borne  phosphotrasferase  stabilizes  the
inheritance of both theta and sigma type replicons of all
Gram-positive bacteria in which the genes are expressed.
The phosphotrasferase cell killing functions defined herein
may also be referred to as cytotoxic polypeptide, which
phosphorilates a protein essential for bacteriat duplication,
and the anti-phosphotrasferase as antitoxin.

The present invention relates to the use of related zeta
cytotoxins that show a loss of bacterial growth of 6 orders
of magnitud each system (bacteriolytic effect) in the
absence of their respective antitoxins. As defined herein
they provide an active biological containment.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.
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