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Welcome to

<interact>2014

Life.
Science.

Community.
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Dear Young Scientist,

It is a pleasure to welcome you to the 7th annual Munich Life 
Science Symposium, <interact> 2014.

Since the beginning of the <interact> in 2007, the major idea 
of the symposium stayed the same. That is not only to enable, 
but moreover to encourage the interaction between different 
life science research communities in Munich. Over the years, 
<interact> has grown and each year had the opportunity to 
LPSURYH�DQG�H[SDQG��:H�EHOLHYH�WKDW�LW�KDV�IXOÀOOHG�LWV�UROH�VR�IDU�
and we hope that it will do so this year as well.

7KLV�\HDU�ZH�KDYH�PRUH�WKDQ�����SDUWLFLSDQWV�ZLWK�RYHU����VFLHQWLÀF�
contributions. You will have the opportunity to enjoy lectures from 
distinguished scientists, get acquainted with methods, and hear 
about different career prospects. We are especially proud that 
this year the pre-event is taking place at the Deutsches Museum, 
a suitable venue for the start of the symposium.

We hope that you will learn something new, network with 
colleagues, and especially that you enjoy yourself and have a 
good time.  Everything is in place for you to explore new ideas and 
be creative.  Who knows, you might be on the path to discovering 
something big!

Your <interact> Organizing Team.



3

A little guide of the event

Join us for two interesting talks about science and 
society, and also two talks from industry!  

Get your goody-bag and get started!

pre-event
     Prof. Hans Peter Peters
     Dr. Adam Ruben
main event
     Prof. Thilo Stehle
     Prof. Paul Frankland

Method development, Neuroscience, Epigenetics, 
Bioinformatics, Cancer, Immunology, Drug Resistance 
& Advances in Live Imaging: Make your choice!

Wondering what your colleagues are doing? Catch up 
with them at their posters!

<interact> with each other at the CADU!

= Pre-event = 

= Check-in =

= Keynote Speakers =

= Student Talks =

= Poster Sessions =

= Party = 

p.14

p.88

p.16

p.20

p.26

p.50
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[OH[� Å�V^� MYVT� [OPZ� [YHUZJLUKPUN� VM�
[YHKP[PVUHS� IV\UKHYPLZ� HYL� LZZLU[PHS�
MVY�WYVNYLZZ�PU�ZJPLUJL��MVY�V\Y�JHSS�[V�
KLSP]LY� J\[[PUN� LKNL� YLZLHYJO�� L]LU�
TVYL�ZV�SVVRPUN�H[�[OL�NYLH[�JOHSSLUNLZ�
TVKLYU�ZVJPL[PLZ�HYL�MHJPUN�̂ VYSK^PKL��

0� OVWL� [OH[� 0U[LYHJ[� ����� ^PSS� IL� H�
NYLH[�Z\JJLZZ�HUK�^PZO�HSS�WHY[PJPWHU[Z�
THU`�MY\P[M\S�KPZJ\ZZPVUZ�HUK�L_JP[PUN�
Ä�UKPUNZ� K\YPUN� [OL� Z`TWVZP\T� HUK�
[OYV\NOV\[�[OLPY�M\Y[OLY�JHYLLY�

>P[O�T`�ILZ[�WLYZVUHS�YLNHYKZ

>VSMNHUN�(��/LYYTHUU

Introductory Note by the President of the TUM, 
Wolfgang A. Herrmann

3HKPLZ�HUK�.LU[SLTLU�

0[�PZ�T`�NYLH[�WSLHZ\YL�[V�^LSJVTL�`V\�
[V� [OL� 0U[LYHJ[� Z`TWVZP\T�������6\Y�
\UP]LYZP[ �̀� [OL� ;LJOUPZJOL� <UP]LYZP[p[�
4�UJOLU� �;<4��� PZ�WYV\K� [V�OVZ[� [OL�
THPU�L]LU[�VM�[OL��[O�PU[LYKPZJPWSPUHY`�
7O+�Z`TWVZP\T�VYNHUPaLK�I`�4\UPJO�
IHZLK� 7O+� Z[\KLU[Z� MVY� HSS� `V\UN�
YLZLHYJOLYZ�PU�[OL�SPML�ZJPLUJLZ�

(TVUN� [OL� KPɈ�LYLU[� ZJPLU[PÄ�J� Ä�LSKZ�
YLWYLZLU[LK� PU� .LYTHU �̀� [OL� SPML�
ZJPLUJLZ� HYL� H� WHY[PJ\SHYS`� [OYP]PUN�
Ä�LSK�HUK�H[�[OL�ZHTL�[PTL�Z\JJLZZM\SS`�
JV]LYLK�PU�[OL�NYLH[LY�4\UPJO�HYLH��0�HT�
KLSPNO[LK�[V�ZLL�4\UPJO»Z�SPML�ZJPLUJLZ�
KVJ[VYHS� Z[\KLU[Z� LZ[HISPZOPUN�
JVU[HJ[� IL[^LLU� [OL� JP[`»Z� ]HYPV\Z�
YLZLHYJO� PUZ[P[\[PVUZ�� )`� VYNHUPaPUN�
HU� PU[LYKPZJPWSPUHY`� JVUMLYLUJL� SPRL�
0U[LYHJ[�`V\�HYL�JVU[YPI\[PUN�[V�HZZ\YL�
4\UPJO»Z� WVZP[PVU� HZ� H� OPNO�JSHZZ�
WSHJL�MVY�ZJPLU[PÄ�J�YLZLHYJO�HUK�H[�[OL�
ZHTL�[PTL�`V\�[HRL�V]LY�HU�HJ[P]L�WHY[�
^P[OPU�[OL�UL[^VYR�

0U[LYHJ[� NP]LZ� `V\� [OL� VWWVY[\UP[`�
[V� L_JOHUNL� ZJPLU[PÄ�J� [VVSZ� HUK�
RUV^SLKNL� V\[W\[� I`� WYLZLU[PUN�
`V\Y� V^U� YLZLHYJO�^VYR� PU� [HSRZ� HUK�
WVZ[LY� ZLZZPVUZ� PU� HU� LHYS`� Z[HNL� VM�
`V\Y� JHYLLY� HZ� YLZLHYJOLYZ�� 5V[� VUS`�
^PSS� `V\�WYHJ[PJL�`V\Y�JVTT\UPJH[PVU�
ZRPSSZ�� I\[� HSZV� ZOHYL� HUK� KL]LSVW�
PUUV]H[P]L�PKLHZ�WVZZPIS`�TLYNPUN�PU[V�
UL^�JVSSHIVYH[PVUZ�HUK�HSSPHUJLZ�PU�HU�
PU[LYKPZJPWSPUHY`�HWWYVHJO��;OL�HJ[PVUZ�
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Introductory Note by the Mayor of Munich,
Christian Ude

>P[O� [OL� 34<� HUK� ;<4�� [^V� VM�
.LYTHU`»Z� \UP]LYZP[PLZ� VM� L_JLSSLUJL��
HZ� ^LSS� HZ� U\TLYV\Z� HJHKLTPJ�
PUZ[P[\[PVUZ� Z\JO� HZ� [OL� 470� HUK� [OL�
/LSTOVS[a� ALU[Y\T�� 4\UPJO� LUQV`Z�
HU� L_JLSSLU[� PU[LYUH[PVUHS� YLW\[H[PVU�
HZ� H� \UPX\L� YLZLHYJO� LU]PYVUTLU[�
^P[O� [VW�SHIVYH[VYPLZ� PU� HSS� Ä�LSKZ� VM�
3PML� :JPLUJLZ�� 1\Z[� HZ� PTWVY[HU[�
[V� [OPZ� YLW\[H[PVU� PZ� [OL� JS\Z[LY� VM�
]HYPV\Z� IPV[LJO� HUK� WOHYTHJL\[PJHS�
LU[LYWYPZLZ� IHZLK� PU� HUK� HYV\UK�
4\UPJO�� MVYTPUN� VUL� VM� [OL� ¸[VW�
IPV[LJOUVSVN`� JS\Z[LYZ¹� ^VYSK^PKL��
;OL� L_LTWSHY`� JVSSHIVYH[PVU� HUK�
L_JOHUNL�IL[^LLU�HJHKLTPJ�HUK�UVU�
HJHKLTPJ�WHY[ULYZ�PU�[OPZ�HYLH�OHZ�SLK�
[V�[OL�ZJPLU[PÄ�J�HUK�LJVUVTPJ�Z\JJLZZ�
JOHYHJ[LYPaPUN�[OL�Z[PSS�NYV^PUN�4\UPJO�
3PML�:JPLUJL�YLZLHYJO�HYLH�

;OPZ� `LHY� [OL� 4\UPJO� #PU[LYHJ[%�
Z`TWVZP\T�� OLSK� H[� [OL� +L\[ZJOLZ�
4\ZL\T� HUK� ;<4� JHTW\Z� PU�
KV^U[V^U�4\UPJO��^PSS� HNHPU� WYV]PKL�
`V\UN� ZJPLU[PZ[Z� ^P[O� H� ]HS\HISL�
WSH[MVYT� MVY� MVZ[LYPUN� UL^� PKLHZ��
JVVWLYH[PVU� HUK� MYPLUKZOPWZ� ^P[OPU�
HU� PU[LYKPZJPWSPUHY`� H[TVZWOLYL��,HJO�
`LHY� [OL� JVUMLYLUJL� JVU[PU\LZ� [V�
L]VS]L�HUK�NYV �̂�I\[�[OL�IHZPJ�HPT�Z[PSS�
YLTHPUZ�[OL�ZHTL!�[V�IYPUN�[OL�`V\UN�
SPML�ZJPLUJL�JVTT\UP[`�JSVZLY�[VNL[OLY�
HUK� MHJPSP[H[L� UL[^VYRPUN� IL[^LLU�
HJHKLTPJ� HZ� ^LSS� HZ� UVU�HJHKLTPJ�
WHY[ULYZ�

0[�PZ�H�NYLH[�WSLHZ\YL�MVY�TL�[V�HJ[�HNHPU�

HZ�[OL�WH[YVU�VM�[OPZ�L_JLW[PVUHS�L]LU[�
HUK�0�̂ PZO�[OL�Z`TWVZP\T�H�Z\JJLZZM\S�
�[O�TLL[PUN�

*OYPZ[PHU�<KL

�
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Geleitwort
Mit dem Zentrum Neue Technologien haben wir im Jahr 
2009 eine zukunftsweisende Ausstellung eröffnet, die un-
seren Besuchern einen breiten Überblick über das Gebiet 
der Nano- und Biotechnologie vermittelt. Neben den ei-
gentlichen Ausstellungselementen, die durch zahlreiche 
Exponate die Entwicklungen und Fortschritte dieser bei-
den Schlüsseltechnologien widerspiegeln, ist es uns auch 
wichtig, im Deutschen Museum den Prozess der natur-
wissenschaftlichen Forschung aufzuzeigen. Wir tun dies 
PLWWHOV� XQVHUHP�  Gläsernen Forscherlabor“, in welchemࡐ
Wissenschaftler live an aktuellen Forschungsthemen aus 
GHU� 1DQRWHFKQRORJLH� IRUVFKHQ� XQG� PLW� XQVHUHP� -DNAࡐ
Besucherlabor“, in dem Schüler einfache biologische Ver-
suche durchführen und so den Prozess des Forschens 
vereinfacht nachvollziehen können. Das Zentrum Neue 

�

Technologien ist demnach  nicht nur ein Ort der puren Informationsweitergabe, 
sondern viel mehr: ein Ort des Austauschs und der Diskussion, der Begegnung 
von Fachleuten und Laien sowie von jungen mit erfahrenen Wissenschaftlern. 
Schüler haben die Möglichkeit, ihr Wissen zu vertiefen und können außerdem 
wertvolle Impulse für die Berufswahl erhalten. 

Dieser Auftrag des Deutschen Museums, die Wissenschaft an die Öffentlichkeit 
zu bringen und damit Wissenschaftskommunikation zu fördern, wird nun bere-
ichert durch unsere Kooperation: Es ist uns eine besondere Freude, dass ein Teil 
GHU�.RQIHUHQ]� ,QWHUDFW������ LQ�XQVHUHP�+DXVH�VWDWWÀ�QGHW��'LH�9HUQHW]XQJ�GHU��
jungen Wissenschaftler und Wissenschaftlerinnen aus verschiedenen Instituten 
untereinander sowie mit erfahrenen, renommierten Forschern hat im Zentrum 
Neue Technologien nicht nur einen spannenden Ort, sondern auch einen in-
haltlich passenden Rahmen gefunden.

Ich wünsche Ihnen eine spannende und erkenntnisreiche Konferenz!

Ihr Wolfgang M. Heckl

Generaldirektor Deutsches Museum und Oskar von Miller Lehrstuhl, TU München

Introductory Note by the General Director of 
Deutsches Museum, Wolfgang M. Heckl
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Foreword
With the opening of the Centre for New Technologies in 2009, we have created a 
trendsetting exhibition to provide our visitors with a broad overview of the nano- 
DQG� WKH� ELRWHFKQRORJ\� UHVHDUFK� À�HOGV�� %HVLGHV� WKH� VWDQGDUG� HOHPHQWV�� ZKLFK�
show the products of developments and advancements of the key technologies, 
it is also important to us to show in the Deutsches Museum the process of life 
science research. This is why we have established our Open Research Labora-
tory, where scientists carry out on-the-spot research on the latest nanotechnol-
ogy related topics, and our '1$�9LVLWRUV·�/DERUDWRU\, where students can perform 
simple biological experiments and become acquainted with the research process. 
The  Centre for New Technologies is not only a place for providing information, but 
much more: it is a place of exchange and discussion, with interaction between the 
experts and the non-professionals, as well as between the young and the experi-
enced scientists.The students have the possibility to deepen their knowledge here 
as well as to receive valuable advice about the careers in science.

The mission of the Deutsches Museum, to make science more accessible to the 
JHQHUDO� SXEOLF� DQG� WR� SURPRWH� VFLHQWLÀ�F� FRPPXQLFDWLRQ�� ZLOO� QRZ� EH� HQULFKHG�
through our cooperation. It is our pleasure that the pre-event of the Munich In-
teract 2014 Conference will take place at the Deutsches Museum. The  Centre 
for New Technologies will provide a suitable and an exciting place for the young 
scientists from different institutes to interact with each other and with the experi-
enced, world-renowned researchers.

I hope that you have an interesting and a horizon-broadening conference!

Wolfgang M. Heckl

General director of Deutsches Museum and Oskar von Miller Chair, TU München

�
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Advisory board

Prof. Alon Chen
MPI Psychiatry

Prof. Bendikt Grothe 
LMU Biocenter

Prof. Peter Becker  
LMU Adolf Butenandt Institute

Prof. Patrick Cramer
LMU Gene Center;

MPI Biophysical Chemistry

Prof. Johannes Buchner 
TUM Biotechnology
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Prof. Tobias Bonhoeffer
MPI Neurobiology

Prof. Ulrich Hartl
MPI Biochemistry

Prof. Axel Imhof 
LMU Adolf Butenandt Institute

Prof. Elena Conti 
MPI Biochemistry

Prof. Petra Schwille
MPI Biochemistry

Prof. Brian Sutton
.LQJ·V�&ROOHJH�/RQGRQ
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Organizers <interact> 2014
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6FLHQWLÀ�F�
Content

Lisa Harpprecht
LMU
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P
r
e
-e

v
e
n

t
s young researchers, we often question our present 

and future as scientists, and struggle to understand 

the impact of our work on society. During the pre-event, 

we will try to bridge the gap between “life” and “science” 

in the life sciences thanks to two successful scientists 

who also work to relay their experience to the “laymen”. 

Prof. Hans Peter Peters and Dr. Adam Ruben will 

share their inspiring perspectives on the personal and 

social impact of science.

Why have you committed to spending the best years 

of your life without sunlight? How can you convincingly 

fudge data and feign progress? Which departmental 

events have the best unguarded free food? These and 

other questions will be satirically discussed by Dr. Adam 

Ruben.

Prof. Dr. Hans Peter Peters, will talk about scientists’ 

involvement in public communication, motivating and 

SFHVMBUJOH� JOnVFODFT� PG� TDJFOUJmD� DPNNVOJUJFT� BOE� SF-

search organizations. In addition, he will discuss the 

prospects and pitfalls of interactions with the media for 

(young) researchers.

A
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5:00 - 5:45 p.m.

6:00 - 6:05 p.m.

6:05 - 6:20 p.m.

6:20 - 7:20 p.m.

7:25 - 7:40 p.m.

7:40 - 8:15 p.m.

8:15 - 8:30 p.m.

8:35 - 9:35 p.m.

9LNPZ[YH[PVU�
�(KTPZZPVU

>LSJVTL�^VYKZ

6WLUPUN�YLTHYRZ�I`�
+L\[ZJOLZ�4\ZL\T

2L`UV[L�SLJ[\YL�0�
Prof. Hans Peter Peters

4J2PUZL`�[HSR

>PUL�
�JOLLZL�IYLHR

(TNLU�[HSR

2L`UV[L�SLJ[\YL�00
Dr. Adam Ruben

Feb. 27th Deutsches Museum
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Hans Peter Peters
pre-event keynote lecture I

A short biographical sketch
Hans Peter Peters is a senior researcher 
at the Institute of Neuroscience and Medi-
cine, section Ethics in the Neurosciences, 
of Forschungszentrum Jülich, and Adjunct 
Professor of Science Journalism at the Free 
University of Berlin. His research deals with 
the formation of public opinion on science, 
technology, biomedicine and the environ-
ment under the conditions of a media so-
ciety. In particular, he focuses on the inter-
dependencies of science and journalism, 
the medialization of science and the role of 
mass media in science governance. He is a 
PHPEHU�RI�WKH�6FLHQWLÀF�&RPPLWWHH�RI�WKH�
International Network on Public Communi-
cation of Science and Technology (PCST) 
and serves on the Editorial Board of Public 
Understanding of Science and the Editorial 
Advisory Board of Science Communication.

Scientists as public communica-
tors in a complex media world

In his address at the 1977 Annual Meeting of 
the German Research Foundation (DFG), 
Helmut Schmidt, then German Chancellor, 
appealed to scientists to increase their pub-
lic visibility. Obviously, they have listened to 
him. Surveys show that most researchers 
nowadays talk to journalists and engage 
in other public communication activities. 
Some like it, some accept it as a necessity, 
EXW�IHZ�RXWULJKW�UHMHFW�LW��6FLHQWLVWV·�PRWLYHV�
are diverse. They may enjoy sharing their 
knowledge and enthusiasm with the public, 
they may consider it a duty towards the tax-
SD\HU��WKH\�PD\�ZDQW�WR�LQFUHDVH�WKH�¶EURDG-
HU�LPSDFW·�RI�WKHLU�UHVHDUFK��RU�WKH\�PD\�H[-

SHFW�EHQHÀWV�IRU�WKHLU�SHUVRQDO�FDUHHU��WKHLU�
projects and for social support of science 
more generally. For a long time, talking to 
journalists from newspapers, magazines, 
radio and TV has been the major form of 
public science communication. But the In-
ternet has created many opportunities for 
direct and dialogic communication between 
scientists and the public via websites, blogs 
and social networks. Furthermore, science 
festivals, science cafés, science slams and 
open days have added occasions for scien-
tists to interact with the public face-to-face. 
Still, the journalistic media continue to be 
particularly important. Based on empirical 
data from international surveys of life sci-
HQWLVWV�� P\� WDON� ZLOO� DQDO\]H� VFLHQWLVWV·� LQ-
volvement in public science communica-
WLRQ�� PRWLYDWLQJ� DQG� UHJXODWLQJ� LQÁXHQFHV�
RI� VFLHQWLÀF� FRPPXQLWLHV� DQG� UHVHDUFK�
organizations, and repercussions of scien-
WLVWV·� LQFUHDVHG� PHGLD� RULHQWDWLRQ� RQ� VFL-
HQWLÀF�UHVHDUFK��,W�ZLOO� IXUWKHUPRUH�GLVFXVV�
the prospects and pitfalls of interactions 
with the media for (young) researchers.

Abstract
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Adam Ruben
pre-event keynote lecture II

A short biographical sketch

Abstract

Dr. Adam Ruben obtained his PhD in mo-
lecular biology at Johns Hopkins University 
testing potential new malaria drugs. At the 
same time, he spent his nights performing 
as a stand-up comic, which he continues 
to do alongside his work at a biotech com-
pany called Sanaria Inc. This company is 
dedicated to the production of a malaria 
vaccine.

Learn more at adamruben.net.

Which departmental events have the best 
unguarded free food?  How can you con-
vincingly fudge data and feign progress?  
And why have you committed to spending 
the best years of your life without sunlight?  
Adam Ruben (PhD!) answers all of these 
questions in his book, Surviving Your Stu-
pid, Stupid Decision to Go to Grad School.
 
Like you, Adam Ruben once decided to en-
roll in grad school.  He quickly realized the 
H[SHULHQFH�ZDV�QRW�ZKDW�KH·G� LPDJLQHG� LW�
would be.  Adam spent seven years in the 
Biology Department at Johns Hopkins Uni-
versity, working on malaria drugs that will 
QHYHU� EHQHÀW� KXPDQLW\�� SXEOLVKLQJ� SDSHUV�
that no one will ever read, teaching classes 
no one remembers, and stealing bagels 
IURP�VHPLQDUV�KH�GLGQ·W�DWWHQG�
 
This talk will review the low points and, well, 
lower points of post-baccalaureate educa-
tion.  Adam will discuss his own grad school 
experience, read excerpts from the book, 

DQG� ÀHOG� TXHVWLRQV� IURP� WKH� DXGLHQFH�� � ,I�
someone points out how much better PhD 
programs are in Europe, Adam may cry.
 
After the talk, Adam will try to sell you a 
ERRN�� 6LQFH� \RX·UH� VXFK� D� QLFH� SHUVRQ��
\RX·OO�EX\�VHYHUDO�
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Program at a glance

Feb. 28th TU Munich Downtown campus

08:00 am - 08:45 am Registration
09:00 am - 09:10 am Opening Remarks
09:10 am - 10:20 am Keynote lecture I - Prof. Thilo Stehle

10:25 am - 11:25 am Coffee break, Poster session I
Company/Graduate School fair

pa
ra

lle
l s

es
sio

ns

session I
room 2750

session II
room 2770

session III
room 2760

session IV
room 2100

11:30 am - 11:50 am student 
talk 1

student 
talk 4

student 
talk 7

student 
talk 10

11:55 am - 12:15 pm student 
talk 2

student 
talk 5

student 
talk 8

student 
talk 11

12:20 pm - 12:40 pm student 
talk 3

student 
talk 6

student 
talk 9

student 
talk 12

12:45 pm - 02:10 pm Lunch at the TU & Company fair

02:15 pm - 03:00 pm

pa
ra

lle
l s

es
sio

ns Method 
session I

Method 
session II

Method 
session III

Method 
session IV

03:05 pm - 03:25 pm student 
talk 13

student 
talk 15

student 
talk 17

student 
talk 19

03:30 pm - 03:50 pm student 
talk 14

student 
talk 16

student 
talk 18

student 
talk 20

03:50 pm - 04:55 pm Coffee break, Poster session II
Company /Graduate School fair

05:00 pm - 06:10 pm Keynote lecture II - Prof. Paul Frankland
06:15 pm - 06:30 pm Closing Remarks
06:30 pm - 08:00 pm Dinner and Award ceremony at TUM

Party with open end at CADU
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Thilo Stehle
keynote lecture I

A short biographical sketch
Thilo Stehle is Professor and Head of the 
Biochemistry Institute at the University of 
Tübingen, furthermore Adjunct Professor in 
Pediatrics at Vanderbilt University School of 
Medicine.
 
6WHKOH� VWDUWHG� KLV� VFLHQWLÀF� FDUHHU� DV�
Chemistry student at the  University of 
Freiburg, from which he also obtained his 
PhD in 1992 for the analysis of the structure 
and reaction mechanism of enzymes. He 
VWD\HG� LQ� WKH�ÀHOG�RI� VWUXFWXUDO�ELRORJ\� IRU�
his Post-Doc and joined Stephen Harrison 
at Harvard University, where he elucidated 
the structure of complete virus particles. In 
1997, Stehle established his own group at 
Harvard Medical School. This was the start-
ing point for his still ongoing research about 
interactions between viruses and receptors 
on the molecular and structural level. In 
early 2005, Stehle moved to Tübingen and 
took up his current position.

Abstract
Attachment strategies of glycan-
binding viruses

Virus attachment to cells initiates infection 
and is also a key determinant of host range, 
tissue tropism and pathogenesis. Carbohy-
drates such as sialic acid are prominently 
displayed on many cell surfaces, and they 
are frequently used by many viruses as 
their initial, and sometimes only, attach-
ment receptors. Understanding how viruses 
engage sialic acid is essential for combat-
ing infection and designing improved thera-
peutic viral vectors. Recent advances in 
studies of virus-glycan interactions have 
PDGH�LW�SRVVLEOH�WR�UDSLGO\�LGHQWLI\�VSHFLÀF�

receptors using glycan array screening, 
GHÀQH� WKH� DWRPLF� OHYHO� VWUXFWXUH� RI� YLUXV�
glycan interactions using crystallography, 
and generate recombinant viruses or pseu-
doviruses to rationalize the effect of glycan 
binding in cell entry, tissue tropism, and dis-
ease pathogenesis. 

I will report on the current state of our on-
JRLQJ�HIIRUW� WR� GHÀQH� WKH� UHFHSWRU� ELQGLQJ�
properties of human polyomaviruses, ad-
enoviruses and coxsackieviruses. All three 
pathogens use sialylated glycan receptors 
for their cell attachment. In combination 
with mutagenesis experiments and func-
tional studies, structural analyses have 
enabled us to understand the determinants 
RI� VSHFLÀFLW\� LQ� HDFK� FDVH��([SORLWDWLRQ� RI�
these determinants provides an excellent 
platform for the development of antiviral 
agents. We are also able to show that re-
FHSWRU�VSHFLÀFLWLHV�FDQ�EH�VZLWFKHG�WKURXJK�
subtle changes in the binding pockets, 
demonstrating the dynamic aspects of virus 
interactions with receptors.
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Paul Frankland
keynote lecture II

A short biographical sketch
Paul Frankland started out study-
ing Psychology at the University of 
6KHIÀHOG� LQ� WKH�QRUWK�RI�(QJODQG�� ,Q�
order to investigate what drives hu-
man behavior, he soon switched to 
the more experimentally driven neu-
URVFLHQFHV�ZKHUH�LQ�KLV�ÀQDO�\HDU�DV�
an undergraduate student he already 
SXEOLVKHG� KLV� ÀUVW� SDSHU� ZLWK� 3HWHU�
Redgrave about neuronal recordings 
in rats. He received his PhD in neuro-
science from the University of Toron-
to where he worked in John Yeomans 

Abstract
Adult neurogenesis, forgetting 
and infantile amnesia

New neurons are continuously added to 
the subgranular zone of the hippocampus 
throughout the lifespan, but the functional 
consequences of hippocampal neurogen-
esis remain unclear. While the majority of 
previous studies have examined the impact 
of increasing or decreasing hippocampal 
neurogenesis on subsequent memory for-
mation, few have examined the effects 

of similar manipulations on established, 
hippocampus-dependent memories. Com-
putational models predict that addition 
of new neurons should lead to extensive 
remodeling of hippocampal circuits, and 
consequently degradation or forgetting 
of established memories. Consistent with 
this, lifespan changes in hippocampal neu-
rogenesis are inversely correlated with 
memory persistence: During infancy, when 
hippocampal neurogenesis levels are high, 
freshly-generated memories tend to be 
rapidly forgotten. In contrast, during adult-
hood, when neurogenesis levels are lower, 
memories are typically much more persis-
tent. We have conducted two types of ex-
periments that suggest that neurogenesis 
and forgetting are causally related. First, 
LQ� DGXOW� PLFH� �3����� ZH� ÀQG� WKDW� LQFUHDV-
ing neurogenesis after memory formation 
LV� VXIÀFLHQW� WR� LQGXFH� IRUJHWWLQJ�� 6HFRQG��
LQ� LQIDQW�PLFH��3�����ZH�ÀQG�WKDW�GHFUHDV-
ing neurogenesis after memory formation 
mitigates normal forgetting observed at this 
age. Our data suggest a causal relation-
ship between neurogenesis and memory 
persistence, and provide a neurobiological 
account for infantile amnesia.

lab. There he focused on electrophysiologi-
cal and behavioral methods in order to map 
WKH�EUDLQ�FLUFXLWV�IRU�WKH�VWDUWOH�UHÁH[��3URI��
Frankland gained postdoctoral research 
experience in the lab of Alcino Silva, who 
had pioneered the use of gene-targeting, at 
Cold Spring Harbor. During his postdoc he 
focused on the molecular basis of behavior. 

Today Paul Frankland is an Associate Pro-
fessor at the University of Toronto and his 
research focuses on how the human brain 
encodes, stores and maintains memories. 
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Biomedical research increasingly involves 
numerical interpretation of quantitative 
data. Decent knowledge of statistics is re-
quired to face the challenges of analysing 
own experiments and evaluating published 
results. Furthermore, experimental design 
can be improved based on statistical con-
siderations allowing in return sustainable 
science. I will introduce a few key aspects 
of statistical analysis and experimental de-
sign which should serve as a guide for in-
creasing competence in a crucial discipline 
of life science research.

method session I
Statistics and Experimental Design in 
Contemporary Life Science Research

Dr. Tobias Straub



23

method session II
Alternative Career Paths for 
Life Scientists

Thorsten Abs

2QFH� \RX� KDYH� \RXU� TXDOLÀFDWLRQV� LQ�
SODFH�� LW� FDQ� EH� GLIÀFXOW� WR� GHFLGH� RQ�
what you want to do with them: should 
you pursue a classic university career, 
or would it be better to look beyond the 
lab? What other kinds of job are on of-
fer in the academic world? What are 
the options for a scientist in industry? 
What does it take to make the leap into 
a commercial environment?

Many scientists are faced with this kind 
of dilemma. In this session the managing 
director of academics, Thorsten Abs will 
help you make an informed decision. He 
will talk about career opportunities outside 
the lab -- different professional roles, the 
TXDOLÀFDWLRQV� \RX� QHHG� IRU� WKHP�� DQG� WKH�
salary prospects they hold.
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method session III
Visualization and Targeted Disruption of 
Protein Interactions

Prof. Heinrich Leonhardt

Protein–protein interactions are the basis of 
all processes in living cells, but most studies 
of these interactions rely on biochemical in 
vitro assays. I will review the most popular 
methods to study protein interactions and 
EULHÁ\� GLVFXVV� WKHLU� WHFKQLFDO� FKDOOHQJHV��
advantages and shortcomings. I will then 
SUHVHQW�D�VLPSOH�DQG�YHUVDWLOH�ÁXRUHVFHQW�
three-hybrid (F3H) strategy to visualize and 
target protein–protein interactions (Herce 
et al., 2013, Nat Commun 4, 2660). We 
XVHG�D�KLJK�DIÀQLW\�QDQRERG\� WR�DQFKRU�D�
*)3�IXVLRQ�SURWHLQ�RI� LQWHUHVW�DW�D�GHÀQHG�
cellular structure and measured the enrich-
ment of red-labelled interacting proteins at 
these sites. With this approach, we visu-
alized the p53–HDM2 interaction in living 
cells and directly monitored the disruption 
of this interaction by Nutlin 3, a drug devel-
oped to boost p53 activity in cancer ther-
apy. We further used this approach to de-
velop a cell-permeable vector that releases 
D�KLJKO\�VSHFLÀF�SHSWLGH�GLVUXSWLQJ�WKH�S���
and HDM2 interaction. The availability of 
multiple anchor sites and the simple opti-
cal readout of this nanobody-based cap-
ture assay enable systematic and versatile 
analyses of protein–protein interactions in 
practically any cell type and species.
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Development of the microscope is probably 
the single most important physical innova-
tion for the life sciences. In the last couple 
of decades, new optical microscopy have 
been developed including the development 
RI� ÁXRUHVFHQFH� ÁXFWXDWLRQ� VSHFWURVFRSLHV�
and super-resolution methods that have a 
broad range of applications in the physical, 
chemical and biological sciences. 

In this talk, I will give a basic overview of 
some of these advanced methods and 
highlight their application with examples. I 
ZLOO�JLYH�D�EULHI�LQWURGXFWLRQ�WR�ÁXRUHVFHQFH�
ÁXFWXDWLRQ�VSHFWURVFRS\��))6��DQG�KRZ�ZH�
can extract quantitative information out of 
ÁXFWXDWLRQV�� ))6� FDQ� EH� XVHG� WR� LQYHVWL-
gate molecular mobility and interactions. 
In the second part of this talk, I will intro-
duce the different types of super-resolution 
spectroscopy, structure illumination spec-
troscopy, stochastic optical reconstruction 
microscopy (STORM) (or photoactivation 
localization spectroscopy, PALM), and 
stimulated emission depletion (STED) mi-
croscopy. The advantages, limitations and 
accuracies of the different methods will be 
discussed. We will also discuss super-res-
ROXWLRQ� RSWLFDO� ÁXFWXDWLRQ� LPDJLQJ� �62),���
ZKLFK� XWLOL]HV� ÁXRUHVFHQFH� ÁXFWXDWLRQ�
spectroscopy to create super-resolution im-
ages. 

In the last couple of minutes, time permit-
ting, I will introduce a novel orbital tracking 
microscope that we have developed that 

method session IV
Advanced Fluorescence Microscopy 
Techniques

Prof. Don Lamb

can track single particles in real time with 
millisecond resolution and nanometer accu-
racy over centimeters and hours. We have 
used this microscope to track mitochondria 
WUDQVSRUW�LQ�=HEUD�ÀVK�HPEU\RV��
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Genome engineered mice are instrumental for the analy-
sis of gene function in health and disease. Conventional 
embryonic stem cell-mediated gene targeting is a time 
consuming and labor intensive process involving the 3 
steps of targeting vector construction, chimera produc-
tion, and germline transmission. Here, we developed 
an advanced approach for routine production of mouse 
disease models by microinjection of improved versions 

+LJKO\�HIÀFLHQW�WDUJHWHG�PXWDJHQHVLV�LQ�PLFH�
E\�XVLQJ�VHTXHQFH�VSHFLÀF�QXFOHDVHV

Sudeepta Kumar Panda1, Benedikt Wefers, Oskar Ortiz, 
Wolfgang Wurst, Ralf Kühn
1Institute of Developmental Genetics, Helmholtz Zentrum München, German Research 
Center for Environmental Health, 85764 Munich, Germany

method development - room 27501
Session I
11:30 am

of transcription activator-like effector nucleases (TALEN) and clus-
tered regularly interspaced short palindromic repeats (CRISPR)/
Cas9 by tethering a polyadenylation tail (95 or 166A) and single 
stranded oligodeoxynucleotides into one-cell embryos. To knock-
out the C9ORF72 gene as a model for frontotemporal lobar de-
generation, TALEN-95A mutagenesis induced  sequence dele-
tion in 41% of pups derived from microinjected embryos. Using 
TALENs together with mutagenic oligodeoxynucleotides, we in-
troduced amyotrophic lateral sclerosis patient-derived missense 
mutations in the fused in sarcoma (Fus) gene at a rate of 6.8%. 
,Q� UHVSRQVH� WR� R[LGDWLYH� VWUHVV�� HPEU\RQLF� ÀEUREODVWV� GHULYHG�
from these mutants assembled into perinuclear stress granules. 
Similarly to knockout of the Fus gene, single guide RNA (sgRNA)/
Cas9-95A mutagenesis induced sequence deletion in 12% of pups 
derived from microinjected embryos. Using sgRNA/Cas9-95A to-
gether with mutagenic oligodeoxynucleotides, we introduced tar-
geted codon replacement mutations in the Rab38 gene at a rate 
of 14%. By using two sgRNA/Cas9-166A targeted to introns 6 and 
8 of Fus gene, we achieved one homozygous founder harboring a 
genomic deletion of 2.6 kb. Taken together, TALEN and CRISPR/
&DV�� V\VWHPV� UHSUHVHQW� HIÀFLHQW� DQG� YHUVDWLOH� JHQRPH� HGLWLQJ�
tools that enable accelerated routine production of new disease 
models for studying genetic disease mechanisms.
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Single-molecule force spectroscopy has established it-
self as a versatile tool to gain insights into mechanisms 
of protein folding, enzyme kinetics and ligand binding at 
D�VLQJOH�PROHFXOH�OHYHO�'XH�WR�WKH�GLIÀ�FXOWLHV�WKDW�FRPH�
along with a technique that gains its information by pull-
ing at one single molecule and deals with sub-piconew-
ton forces and sub-nanometer distances in solution and 

Single-molecule force spectroscopy: 
Interrogating proteins on the rack

Fabian Ziegler
TU München, Physik-Department E22 - Lehrstuhl für Biophysik (Prof. M. Rief)

method development - room 2750 2
Session I
11:55 am

due to the low number of molecules one can examine in time 
�UHPHPEHU��\RX·UH�ZDWFKLQJ�RQO\�RQH�VLQJOH�PROHFXOH��WKLV�PHWK�
od still kept its position as an exotic sub-genre in life science, 
although the obtained data provide an accuracy that cannot be 
reached with standard ensemble measurements.

In this talk, I would like to give a short overview about the pos-
sibilities, the challenges and the limitations of this method and 
present some recent developments that help us to bridge the 
gap between the abstract concept of energy landscapes and the 
real-time observation of protein folding on your computer screen.
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Pain is a very unpopular feeling. Chemical research 
has brought forth small molecule drugs that inhibit or 
reduce pain, such as local anesthetics or opiates. Bio-
chemistry has helped identifying the molecular targets 
of these drugs. Based on known anesthetics that act 
on voltage gated ion channels and opioid receptors, we 
have now developed novel photo-switchable analogs. 

Developing optical tools for controlling 
transmembrane receptors with light

Matthias Schönberger1, Dirk Trauner
1Ludwig-Maximilian-University  Munich, Trauner Research Group, Chemical Synthesis & 

Neuroscience

method development - room 27503
Session I
12:20 pm

These photo-switchable drugs can be used to control the function 
of their protein targets with light.
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3LRQHHU�QHXURQV�HVWDEOLVK�WKH�ÀUVW�D[RQDO�SDWKZD\V�RI�
the developing nervous system. Pioneers using simi-
lar navigational mechanisms have been described in 
many animal species, including both vertebrates and 
invertebrates.

We are documenting the life history of the pioneers of 

Pioneer neurons of the locust antenna: 
The development of a sensory system

E.E. Ehrhardt1, George Boyan
1Graduate School of Systemic Neuroscience, Biocenter, Ludwig-Maximilians-Universität 
München

neuroscience - room 2770 4
Session II
11:30 am

the locust antenna, from their birth at approximately 1/3 of the 
way through embryogenesis, until their death at less than 2/3 of 
embryogenesis. The organization of the pioneers corresponds 
to the segmentation of the antenna; during early embryogenesis, 
each segment produces its own pioneers whose axons travel 
towards the brain.

We have set up a locust embryo culture system that will allow us 
to perform a variety of manipulative experiments on the develop-
ing antenna, including laser  ablation  and antibody  block experi-
PHQWV��0ROHFXODU�PDUNHUV�VXFK�DV�QHXURQ�VSHFLÀF�KRUVHUDGLVK�
peroxidase and GPI-linked cell surface lipocalin Lazarillo allow 
us to visualize the neurons of the antenna, and thus to discover 
how the innervation of this sensory organ  is constructed by pio-
neers, motor neurons and sensory neurons.
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Microtubules are major cytoskeletal components of all 
eukaryotic cells. In neurons, microtubules play key roles 
in polarization, organelle transport and neurite remod-
eling. Disturbances of microtubule organization can be 
detected early in neurodegenerative diseases, under-
scoring their importance in maintaining cellular structure 
and function and making them interesting structures to 
study in the context of health and disease. Microtubule 
organization is regulated by different microtubule associ-

Microtubule dynamics in developing and 
diseased axons

Tatjana Kleele1, Petar Marinkovic, Monika Brill, Ronald 
Naumann, Emily Weigand, Derron Bishop, Martin Ker-
schensteiner, Leanne Godinho, Thomas Misgeld
1Institute of Neuroscience, Technische Universität München

neuroscience - room 27705
Session II
11:55 am

ated proteins, including plus-end-tracking proteins (+TIPs), which 
accumulate at the growing plus-end of microtubules and indicate 
their dynamic remodeling. Microtubule behavior can be studied by 
ÁXRUHVFHQWO\� WDJJLQJ� �7,3V�� D� WHFKQLTXH� WKDW� KDV� EHHQ� DSSOLHG�
in vitro and in invertebrates. To assay such remodeling by in vivo 
imaging in the mammalian nervous system, we generated trans-
JHQLF�PLFH�WKDW�H[SUHVV�WKH��7,3��(%���IXVHG�WR�\HOORZ�ÁXRUHVFHQW�
SURWHLQ� �<)3�� FRQWUROOHG� E\� WKH� QHXURQ�VSHFLÀF� 7K\�� SURPRWHU��
Thy1:EB3-YFP mice allow essaying microtubular dynamics and 
polarization in different compartments of the nervous system as 
well as the status of the microtubular cytoskeleton in acute and 
chronic models of axonal injury and disease. We found that an 
increase in microtubule dynamics is an indicator of imminent axon 
degeneration. Injury-induced acute axonal degeneration can be 
reduced by titrating microtubule-stabilizing drugs to block micro-
tubule destabilization. In addition to being an early indicator of 
axon degeneration, we found an increase in EB3-comet density 
during axon regeneration and developmental reorganization. This 
suggests that increased microtubule dynamics might be a general 
“plasticity tag” for axons that can be read out by our novel ap-
proach.
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Stressors and psychiatric disease have been linked 
with accelerated cellular aging, but the mechanisms 
underlying this relationship remain elusive. Our ob-
jective was to examine the role in this of DNA meth-
ylation changes in the gene encoding FK506 binding 
protein 51 (FKBP5), a co-chaperone and modulator of 
the glucocorticoid receptor complex. DNA methylation 
levels of 16 CPGs located in glucocorticoid response 

Epigenetic mechanisms linking major 
depression and aging

Anthony Zannas1, Torsten Klengel, Elisabeth Binder
1Research Fellow, Max Planck Institute of Psychiatry

neuroscience - room 2770 6
Session II
12:20 pm

elements in the FKBP5 promoter, intron 2, and intron 7 were 
PHDVXUHG�LQ�SHULSKHUDO�EORRG�YLD�ELVXOÀWH�S\URVHTXHQFLQJ��0DMRU�
depression was assessed using the Structured Clinical Interview 
for DSM-IV and the Beck Depression Inventory. Across all tested 
CpGs in FKBP5, we noted a demethylation with increasing age 
driven by effects on CpGs in intron 7. In the discovery sample 
and after controlling for sex and lifetime trauma exposure, we 
found that current depressive symptoms moderated age-related 
demethylation of CpGs that we had previously shown to be sen-
sitive to trauma and glucocorticoid exposure and to be demethyl-
ated in aging human brain. Depressed subjects showed acceler-
ated demethylation as compared with non-depressed subjects 
(reproduced in a replication sample). Similar moderation of age-
related demethylation was observed with lifetime depression 
diagnosis. Demethylation of glucocorticoid-sensitive CpGs was 
further associated with increased levels of mRNA expression of 
SUR�LQÁDPPDWRU\�JHQHV�LQ�WKH�SHULSKHUDO�EORRG��2YHUDOO��GHSUHV-
sive phenotypes appear to accelerate  age-related epigenetic 
PRGLÀFDWLRQV� LQ� ).%3�� JOXFRFRUWLFRLG�VHQVLWLYH� &S*V�� 7KHVH�
effects may be linked to the increased risk for age-related disor-
ders observed in depressed patients.
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Factors that associate with soluble, non-chromatin 
bound histones play important roles in maintaining 
JHQRPLF�VWDELOLW\��HQVXULQJ�HIÀFLHQW�UHSOLFDWLRQ�DQG�UHJ-
ulating gene expression. One such protein, sNASP, is 
conserved from yeast to man, and likely plays a key role 
in histone metabolism. sNASP contains three domains, 
a TPR repeat region, a predicted acidic loop and an 

A bivalent interaction between the chaperone NASP 
and histones suggests a molecular switch in early 
H3-H4 maturation

Andrew Bowman1, Hari Singh, Gyula Timinszky, Andreas 
Ladurner
1Department of Physiological Chemistry, Adolf Butenandt Institute, LMU Munich

epigenetics - room 27607
Session III
11:30 am

unstructured N-terminal domain. Through in vitro and in vivo ap-
proaches, two distinct modes of interaction between sNASP and 
H3-H4 were uncovered. The TPR repeat domain of sNASP inter-
acts with a peptide motif within H3. This overlaps with the binding 
site of the co-chaperone ASF1. sNASP and ASF1 binding are not 
mutually exclusive, with both being able to interact with the same 
H3-H4 molecule at the same time. This apparent discrepancy was 
resolved by the discovery of a second histone binding site within 
the acidic loop region of sNASP.

Our observations suggest a series of consecutive steps, whereby 
sNASP aids in generating deposition competent histones. sNASP 
sequesters the C-terminus of H3 after synthesis, before folding 
with H4. As folding of H3-H4 progresses, the acidic loop of sNASP 
contributes to a secondary interaction with the histone fold dimer. 
The C-terminus of H3 is relinquished to ASF1, as folding of H3-H4 
changes the context in which sNASP interacts. sNASP remains 
associated with the complex, contributing to its solubility and pre-
venting side interactions, until histones are passed on to the depo-
sition machinery.
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The cellular signaling pathways that initiate and coordinate re-
generative growth or tissue patterning after wounding are just 
beginning to be understood. We employ genetically induced cell 
ablation in Drosophila imaginal discs to investigate cellular re-
sponses to tissue damage and tissue stress. Using GFP-sign-
DOLQJ� UHSRUWHU�DQG� UHDO�WLPH�T3&5��ZH�ÀQG� WKDW� WKH�-$.�67$7�
SDWKZD\� DQG� LW·V� OLJDQGV�� HQFRGHG� E\� WKH� XQSDLUHG� JHQH� IDP-
ily, are strongly upregulated during imaginal disc regeneration. 
Curiously, the extent of upregulation strongly correlates with re-
JHQHUDWLYH�FDSDFLW\�GXULQJ�GHYHORSPHQW��:H�ÀQG�WKDW�DFWLYDWLRQ�
of this growth-promoting pathway is required for successful re-
generation of disc-autonomously. In addition, we observe a disc 
non-autonomous requirement of JAK/STAT signaling in success-
fully inducing a developmental delay after tissue damage. We 
DUH�FXUUHQWO\�DQDO\]LQJ�WKH�VSHFLÀF�UHTXLUHPHQWV�IRU�-$.�67$7�
in promoting compensatory proliferation and characterizing its 
contribution in mediating physiological delay response after cell 
ablation. Previous work suggests that unpaired genes are regu-
lated by the Polycomb family of epigenetic silencers. In addition 
to the regulation of growth, Polycomb is best known for maintain-
ing cellular identities by targeting transcription factors involved in 
GLIIHUHQWLDWLRQ��2XU�ÀQGLQJV�WKHUHIRUH�SURYLGH�XV�ZLWK�D�SDUDGLJP�
to study mechanisms of epigenetic plasticity during regeneration 
at dynamically expressed genes like unpaired. To visualize dy-
namic changes in epigenetic signatures, we are building DamID-
based tools to map DNA-binding sites of chromatin-modifying 
complexes in very small cell populations, in vivo. We recently 
REWDLQHG�D�ÀUVW�JHQRPH�ZLGH�SURÀOH�RI�3RO\FRPE�ELQGLQJ�LQ�ZLOG�
W\SH�ZLQJ�LPDJLQDO�GLVFV��FRQÀUPLQJ�WKDW�'DP,'�LV�VXLWDEOH�IRU�LQ�
vivo approaches.

Function and regulation of the growth-promoting 
JAK/STAT signaling pathway in imaginal disc 
regeneration

Marco La Fortezza1, Madlin Schenk, Alexander Pinduyrin, 
Bas van Steensel, Anne-Kathrin Classen
1LMU München Biozentrum Martinsried
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Formation of multi-cellular organisms is a dynamic 
process and genes have to be turned ON/OFF in a 
spatio-temporal manner to ensure proper develop-
PHQW�� +LVWRQH� PRGLÀ�FDWLRQV� UHJXODWH� WKH� 21�2))�
state of genes. However, it is unclear how dynamic 
KLVWRQH�PRGLÀ�FDWLRQV�DUH��0HWK\ODWLRQ�RI�+LVWRQH�+��

The histone H3-K27 demethylase Utx regulates HOX 
gene expression in Drosophila in a temporally 
restricted manner

Omer Copur1, Jürg Müller 
1Chromatin-Biologie, Max-Planck-Institut für Biochemie
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(H3K27) is correlated with gene repression and it was thought to 
be an irreversible reaction. However, discovery of demethylases 
that remove methyl mark from H3K27 has challenged this view. 
Unlike worm and mammals, Drosophila has a single ortholog of 
H3K27 demethylases, dUTX, making it an ideal system to study 
the function of this enzyme in vivo.

To this end, we have generated a knock-out allele of dUTX. Loss 
of maternal dUTX leads to early larval lethality and defects in body 
patterning. Interestingly, the expression pattern of homeotic genes 
is misregulated in subsets of cells in the maternal mutants. To ana-
lyze the function of dUTX in global gene regulation we performed 
immunoblots on larval extracts from mutant progenies. In contrast 
WR�SUHYLRXV�VWXGLHV��ZH�KDYHQ·W�IRXQG�DQ\�JOREDO�FKDQJH�LQ�OHYHOV�
of H3K27me3. Surprisingly, we found that global levels of H3K4me 
mark are reduced in mutants. These results indicate that dUTX 
acts as a maintenance element rather than a gene activator and 
it does not control global gene expression, but may control only 
a core network of developmental regulators. Current focus of the 
project is to understand, (1) whether dUTX antagonizes transcrip-
tional repressors, (2) whether dUTX has catalytic-independent 
functions. I am currently performing genetic interaction experi-
ments and using catalytically inactive mutants to address these 
issues.
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The protein interactome constitutes next level of 
complexity on top of the genome, transcriptome and 
SURWHRPH��+HUH�ZH�UHSRUW� WKH�ÀUVW� ODUJH�VFDOH�VWXG\�
that characterizes the human interactome in multiple 
quantitative dimensions against the backdrop of the 
underlying proteome.

We generated a library of cell lines expressing 1,034 
distinct GFP-tagged proteins under endogenous con-

Human interactome of a thousand proteins 
in three quantitative dimensions

Marco Y Hein1, Nina C Hubner, Ina Poser, Jürgen Cox, Na-
garjuna Nagaraj, Anthony A Hyman, Matthias Mann
1Department of Proteomics and Signal Transduction, Max Planck Institute of Biochemistry
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WURO��8VLQJ�TXDQWLWDWLYH�SURWHRPLFV��ZH�LGHQWLÀHG�WKHLU�LQWHUDFWRUV�
and estimated their binding stoichiometries. Our interactome 
data connect more than half of the expressed host proteome 
and span its entire dynamic range of protein abundances. We 
discovered a wealth of known and novel protein interactions and 
take a unique look at the interplay of proteome and interactome. 
The stoichiometry readout discriminates weak from strong inter-
DFWLRQV�DQG�FODVVLÀHV�LQWHUDFWRUV�LQWR�FRPSOH[HV��ZKLFK�H[SODLQV�
phenotypes and genetic interactions. Furthermore, we show di-
rectly that a majority of weak interactions render the cellular in-
WHUDFWLRQ�QHWZRUN�DV�D�¶KDLUEDOO·��2XU�VWXG\�DGGV�VHYHUDO�PLVVLQJ�
layers  to the information previously  offered by quantitative inter-
actomics, providing a rich resource for exploration of the human 
proteome and interactome and demonstrating the interdepend-
ence of both systems.
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Malaria is one of the most epidemic infectious diseases 
in the world affecting millions of patients and causing 
more than 500,000 deaths each year. Although there 
are several established antimalarial drugs in clinical use, 
there is an urgent need for new drugs due to rapid resist-
ance development. In recent years, three independent 
screening campaigns disclosed more than 20,000 hits 

,GHQWLÀFDWLRQ�RI�KRVW�LQWHUDFWLRQV�IRU�
phenotypic antimalarial hits

Andreas Spitzmüller1, Jordi Mestres
1Post-Doc at Technische Universität München
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that are phenotypically active against P. falciparum, one of the ma-
jor malaria causing agents. In order to make these hit libraries ac-
cessible to as many biological laboratories as possible, the Medi-
cine for Malaria Venture (MMV) compiled and distributed the Open 
Access Malaria Box, a set of 400 chemically diverse active com-
pounds. One important task is now to elucidate the mode of action 
of those compounds. However, besides targeting the parasite it 
is also necessary to identify potential host interactions in order to 
anticipate the risk of undesired side effects of those chemotypes 
at the earliest possible stage of development.

7R� WKLV� HQG�� ZH� DSSOLHG� D� OLJDQG�EDVHG� YLUWXDO� WDUJHW� SURÀOLQJ�
approach to predict possible interactions with human targets. 
$PRQJVW�RWKHUV��*3&5V�ZHUH�LGHQWLÀHG�DV�WKH�PRVW�LPSRUWDQW�WDU-
get class. Subsequently, several hundred predicted interactions 
were selected for experimental testing. Results showed that a sub-
stantial part of the Malaria Box exhibits the potential of interacting 
with human GPCRs. To this extent, this was unexpected before-
hand since the pathogenic agent does not contain any GPCRs. 
Particular attention was given to 5-Hydroxytryptamine receptor 2B 
(5-HT2B receptor) agonism, an effect associated with cardiac val-
vulopathy.
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The molecular mechanisms that translate chemical 
perturbations into phenotypic effects are largely un-
known and consequently there is an urgent need for 
novel approaches to uncover these molecular rela-
tionships. Here, we exploited drug and gene pheno-
typic information to search for novel molecular asso-

Inferring novel relationships between drugs 
and genes based on phenotypic features

Jeanette Prinz1, Ingo Vogt, Monica Campillos
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ciations of drugs. For that purpose, we annotated the side effects  
of 1346 drugs  marketed around the world and 5384 genes from 
the MGI repository with the MedDRA ontology and measured the 
phenotypic linkage between drugs  and genes by an extended 
semantic similarity approach. The analysis of the high scoring  
drug-gene associations shows that the genes in these pairs bear  
properties of drug targets i.e. they have a central function in 
SURWHLQ�SURWHLQ�LQWHUDFWLRQ�QHWZRUNV��WKH\�WHQG��WR�EH�VSHFLÀFDOO\�
H[SUHVVHG�DFURVV�WLVVXHV�DQG�WKHLU�H[SUHVVLRQ�SURÀOHV�FRUUHODWH�
with those of the associated known drug targets. Furthermore, 
we benchmarked the predicted relationships with drug targets 
from the STITCH database and observed a strong enrichment of 
physical as well as indirect gene-drug associations. Interestingly, 
we also predicted unknown associations of drugs and genes, 
suggesting that our method might reveal novel drug modes of 
action. We were able to prove this by experimental validation of 
a predicted interaction.

In summary, we demonstrate that our approach is able to de-
tect direct as well as indirect drug-target associations giving new 
insights into the molecular mechanisms that translate chemical 
SHUWXUEDWLRQV� LQWR�SKHQRW\SLF�HIIHFWV��7KXV�� LW�PD\�KHOS� WR�ÀQG�
new therapeutic applications for drugs and may improve the ra-
tional use of medicines.
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Urothelial carcinoma (UC) is the 6th most common can-
cer and patients with muscle invasive disease have a poor 
SURJQRVLV��1R�VLJQLÀFDQW�FKDQJHV�LQ�WUHDWPHQW�RU�SURJQRVLV�
have occured over the last 25 years. In our study we exam-
ined the PI3K/AKT signaling pathway, which is frequently 
altered in UC, as a target for novel therapeutic strategies.

Mutant PIK3CA regulates ERK phosphorylation via 
MKP-1 and determines the response to AKT therapy

Anuja Sathe1, Ferdinand Gürth, M Kronaeur, M Heck, M Thal-
gott, JE Gschwend, M Retz, Roman Nawroth
1Urologische Klinik und Poliklinik (TUM), Klinikum rechts der Isar, Ismaninger Str. 22, 81675 
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We provide evidence that the therapeutic response to AKT inhibi-
WLRQ�UHTXLUHV�PXWDWLRQV�LQ�D�VSHFLÀF�GRPDLQ�RI�WKH�3,.�&$�JHQH��
The presence of these mutations leads to a decrease in ERK 
phosphorylation via the regulation of MKP-1, upon AKT inhibition. 
7KHVH�ÀQGLQJV�SURYLGH�D�PROHFXODU�UDWLRQDOH�IRU�WKH�VHOHFWLYH�HI-
ÀFDF\�VHHQ�ZLWK�$.7�WKHUDS\�DQG�KDYH�LPSRUWDQW� LPSOLFDWLRQV�LQ�
targeting the PI3K/AKT signaling network in cancer. Moreover, our 
results can potentially be translated into the clinic as a personal-
ized medicine strategy, by using the presence of PIK3CA muta-
tions as a stratifying biomarker for AKT therapy.
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Lung cancer is the leading cause of cancer-related 
death and accounts for the most common malignancy 
in the world. The development and widespread clini-
cal application of inhibitors that target the epidermal 
growth factor receptor (EGFR) provide important in-
sights for non-small-cell lung cancer (NSCLC) treat-

Combinatorial treatment of lung cancer cell lines 
and their spheroids with multi-targeted 
small-molecule kinase inhibitors and salinomycin

Zhiguang Xiao1, Bianca  Sperl, Pjotr Knyazev, Axel Ullrich

1Department of Molecular Biology, Max-Planck-Institute of Biochemistry
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ment, however, primary or acquired resistance limits the thera-
peutic success of these targeted therapies. The cancer stem cell 
(CSC) model states that a distinct subpopulation of tumor cells 
with stem cell-like properties is responsible for tumor heteroge-
neity and hierarchy and associated drug resistance, tumor me-
tastasis and relapse. Targeting both differentiated and CSCs by 
standard chemotherapy and putative stem cell killer (salinomy-
cin), respectively, could be an effective approach for lung cancer 
treatment. After chemical genomics based cell line selection and 
multi-rounds combinations screening, we dig out, that metformin, 
DQ�DQWLGLDEHWLF�GUXJ�ZLWK�DQWLFDQFHU�HIÀFLHQF\��PRGHVWO\�LQKLELWHG�
the growth of NSCLC cell lines, monolayer cells and spheroids 
(CSCs) in a dose-dependent manner, interacted synergistically 
with salinomycin. In addition, combination with metformin and 
salinomycin markedly inhibited EGFR signaling pathway via 
blocking Erk1/2 and Akt activation. Moreover, human phospho-
kinase array detected that combination exhibited upregulation 
of AMP-activated protein kinase and associated ribosomal pro-
tein S6 kinase inhibition as well as the change of expression of 
SUR��DQG�DQWL�DSRSWRWLF�JHQHV��5HPDUNDEO\��VLJQLÀFDQW�UHGXFWLRQ�
of tumor sphere formation was seen in all the treated NSCLC 
cell lines, regardless of their EGFR status. In conclusion, met-
formin and salinomycin could be a promising treatment option 
for NSCLC.
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The development of T cells takes place in the thymus, 
where the generation of T cell receptors (TCR) is ran-
dom and therefore also yields T cells with a reactivity 
to structures of the own body. But then, why do we not 
all suffer from autoimmune diseases? The thymus fea-
tures the unique ability to express all different kinds of 
self-antigens of the organism to test the T cell pool for 

How does the body prevent auto-immune 
diseases?

Julia Winnewisser1, Maria Hinterberger, Lei Wang, Ludger 
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auto-reactivity. Upon antigen encounter, self-reactive T cells can 
either be eliminated or re-programmed to become a regulatory T 
cell (Treg). The parameters that determine whether an autoreactive 
T cell is deleted or deviated into the Treg lineage are not yet fully 
understood.

To address these questions of central tolerance induction, we gen-
erated a new TCR-transgenic mouse model having mainly T cells 
WKDW� GLVSOD\� D� VSHFLÀFLW\� WR� WKH� DXWR�DQWLJHQ� SURWHROLSLG� SURWHLQ�
(PLP) of the central nervous system. PLP is of particular interest 
as it is thought to be a candidate auto-antigen in Multiple Sclero-
VLV��,Q�WKH�SUHVHQFH�RI�WKH�DQWLJHQ�3/3��3/3�VSHFLÀF�7�FHOOV�DUH�
largely deleted and a small fraction is deviated into the Treg lineage. 
However, the deletion is not complete: there are also autoreactive 
T cells escaping the selection process and arriving in the periph-
ery. Importantly, the mice do not display any signs of autoimmune 
disease. This possibly indicates a crucial role of Treg cells in the 
periphery to keep the escaped autoreactive T cells in check.
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$QWL�F\WRNLQH�EDVHG�WKHUDSLHV�SULPDULO\�ZLWK�71)��њ�
are the main treatment option for Rheumatoid Ar-
thritis (RA). However, patient treatment response is 
ambiguous and up to 50% become resistant. While 
71)�њ�LQ�5$�LV�ZHOO�VWXGLHG��WKH�UROH�RI�71)�ћ��DOVR�
FDOOHG�/\PSKRWR[LQ�њ��/7�њ��� LV�XQFOHDU��7KHUHIRUH��
KHUH�ZH�LQYHVWLJDWHG�ZKHWKHU�71)�ћ�DQG�LWV�UHFHS-
WRU�SOD\�D�UROH� LQ�FKRQGURF\WHV�LQ� LQÁDPPDWRU\�HQ-

71)�ћ�DQ�XS�FRPLQJ�WKHUDSHXWLF�IRU�
Rheumatoid Arthritis

Constanze Buhrmann1, Parviz Shayan, Bharat B Aggarwal, 
Mehdi Shakibaei
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YLURQPHQW��71)�ћ�PHGLDWHG�LQÁDPPDWRU\�VLJQDOLQJ�ZDV�VWXGLHG�
in an in vitro model of primary human chondrocytes. In primary 
KXPDQ�FKRQGURF\WHV�71)�ћ�DQG�71)�ћ�UHFHSWRU�H[SUHVVLRQ�LQ-
GXFHG�E\�F\WRNLQH�PHGLDWHG�LQÁDPPDWLRQ�ZDV�DFFRPSDQLHG�E\�
XS�UHJXODWLRQ�RI�LQÁDPPDWRU\��&R[�����PDWUL[�GHJUDGLQJ��003���
and -13) and apoptotic (p53, cleaved caspase-3) signaling path-
ways. Cytokine-induced NF-kB activation and its translocation 
WR�WKH�QXFOHXV�ZDV�PDUNHGO\�VXSSUHVVHG�E\�DQWL�71)�ћ��VLPLODU�
to the natural NF-kB inhibitor (curcumin, diferuloylmethane) or 
the knockdown of NF-kB by using antisense oligonucleotides 
�$62���KLJKOLJKWLQJ�WKH�FUXFLDO�UROH�RI�1)�N%�LQ�71)�ћ�LQGXFHG�
LQÁDPPDWLRQ� LQ� FDUWLODJH� VLPLODU� WR� WKDW� H[SHFWHG� IRU� 71)�њ��
)LQDOO\�� 71)�ћ�LQGXFHG� LQÁDPPDWRU\� PLFURHQYLURQPHQW� VLJQLÀ-
FDQWO\�HQKDQFHG� WKH�DGKHVLYHQHVV�EHWZHHQ�71)�ћ�H[SUHVVLQJ�
T-lymphocytes and the responding chondrocytes in vitro demon-
VWUDWLQJ�WKH�RYHUODSSLQJ��LQWHUDFWLYH�UROH�RI�71)��ћ�RQ�WKH�ZKROH�
joint environment.
,Q�WKLV�VWXG\�ZH�GHPRQVWUDWH�IRU�WKH�ÀUVW�WLPH�WKDW�71)�ћ�LV�LQ-
YROYHG�LQ�PLFURHQYLURQPHQW�LQÁDPPDWLRQ��LQ�FKRQGURF\WHV�GXU-
LQJ�5$�SDUDOOHO�WR�71)�њ�WKURXJK��XS�UHJXODWLRQ�RI�1)�N%�VLJQDO-
LQJ��DQG�DFWLYDWLRQ��RI�SUR�LQÁDPPDWRU\�DFWLYLW\��7KHVH�ÀQGLQJV�
will provide vital pre-clinical evidence supporting future use of 
71)�ћ�LQ�WUHDWPHQW�RI�5$��
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Antibiotic resistance caused by Gram-negative bac-
teria has become a real treatment problem in medi-
FLQH��,W�LV�PRVWO\�GXH�WR�WKH�DFWLYLW\�RI�ћ�ODFWDPDVHV��
HQ]\PHV� UHVSRQVLEOH� IRU�FOHDYDJH�RI�ћ�ODFWDP�ULQJV�
in penicillins, cephalosporins and carbapenems, in-
activating these drugs. In clinical use there are only 
D� IHZ� LQKLELWRUV�RI�ћ�ODFWDPDVHV��KRZHYHU��DQWLELRWLF�
resistance is still developing due to their clinical over-

([WHQVLRQ�RI�VSHFLÀ�FLW\�LQ�WKH�QHZ�ћ�ODFWDPDVHV��
A combined theoretical and experimental study
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use. Therefore further investigation of the reaction mechanisms of 
ћ�ODFWDPDVHV�IROORZHG�E\�UDWLRQDO�LQKLELWRU�GHVLJQ�EHFRPHV�D�YHU\�
challenging medical need. 

As proven experimentally, carbapenems selectively escape most 
RI�ћ�ODFWDPDVHV�GXH�WR�VORZ�GHDF\ODWLRQ�RI�WKH�DF\OHQ]\PH�LQWHU�
mediate. However, SFC-1 enzyme from Serratia fonticola hydro-
lyzes antibiotics, and so there is no effective treatment against 
those bacteria.       

The acylenzyme intermediate from SFC-1 was studied using MD 
VLPXODWLRQV� DQG� FRPSDUHG� ZLWK� RWKHU� ћ�ODFWDPDVHV� XQDEOH� WR�
deacylate, such as TEM-1, SHV-1 and BlaC. Some conformational 
differences within the active sites of these enzymes were found. 
)XUWKHU�FRPSDULVRQ�RI�WKH�À�UVW�VWHS�RI�GHDF\ODWLRQ�UHDFWLRQ�PHFKD�
nism using QM/MM umbrella sampling simulations correctly re-
YHDOHG�D�VLJQLÀ�FDQW�GLIIHUHQFH�LQ�DFWLYDWLRQ�HQHUJ\�EDUULHUV�IRU�GLI�
IHUHQW�ћ�ODFWDPDVHV��$QDO\VLV�RI�WKH�VLPXODWLRQV�LQGLFDWHV�IDFWRUV�
WKDW�PD\�GLVWLQJXLVK�ћ�ODFWDPDVHV� WKDW�FDQ�HIIHFWLYHO\�K\GURO\VH�
carbapenems from those that cannot.
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S. aureus is one of the leading pathogens causing a 
variety of bacterial infections by expressing a large 
set of virulence-associated factors. Increasing resist-
ance to antibiotics is an additional challenge during 
S. aureus infections. Since Methicillin Resistant S. 

Studying of MRSA growth behavior and secretion 
of virulence factors in a three dimensional 
collagen gel
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aureus��056$��KDV�EHHQ�LGHQWLÀHG�IRU�WKH�ÀUVW�WLPH�LQ�������LWV�
frequency has increased globally.

By using a three-dimensional collagen gel (3D-CoG) supple-
PHQWHG�ZLWK�ÀEULQRJHQ� �)���ZH�REWDLQHG�D�VXLWDEOH�PDWUL[�ZLWK�
tissue-like characteristics to study bacterial growth. We stud-
ied the growth behavior of a set of eleven MRSA type strains 
isolated from patients in Europe. The production of extracellu-
ODU�PDWUL[�ELQGLQJ�SURWHLQ� �(PS��DQG�ÀEULQRJHQ�ELQGLQJ�SURWHLQ�
(Fib) of these strains was examined by confocal laser scanning 
microscopy (CLSM). We found that the eleven MRSA strains 
differ highly in colony size and colony structure when grown in 
3D-CoG+F. Furthermore, we could show that most of the strains 
form a pseudocapsule, while only two strains exhibit a microcol-
RQ\�DVVRFLDWHG�PHVKZRUN��0$0��FRQVLVWLQJ�RI�ÀEULQ��UHVHPEOLQJ�
that of the reference strain “S. aureus Newman”. The produc-
tion of the virulence factors Emp and Fib differed quantitatively 
within the strain collection and could be distinguish into three 
subgroups. These data show the high phenotypic diversity of 
MRSA patient isolates in regard of microcolony morphology and 
production of virulence factors such as Emp or Fib under tissue-
like growth conditions. Whether these diverse phenotypes of 
MRSA observed in 3D-CoG+F correlate with the type of infection 
remains to be elucidated.
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The discovery of GFP more than 50 years ago revo-
lutionized science, allowing us to make phenomena 
such as gene expression, protein localization and dy-
namics visible in living cells. By now, there are count-
OHVV�ÁXRUHVFHQW�ELRVHQVRUV�DYDLODEOH��ZKLFK�WUDQVODWH�
the binding of an analyte to a biological sensor region 
LQWR�D�YLVLEOH�FKDQJH�LQ�WKH�ÁXRUHVFHQW�UHDGRXW�RI�WKH�

Directed evolution and screening of 
JHQHWLFDOO\�HQFRGHG�ÁXRUHVFHQW�ELRVHQVRUV
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sensor. As we seek to explore events that are yet more complex, 
more subtle or happen faster, new biosensors would require more 
VSHFLDOL]HG�LQGLFDWRUV��ZKLFK�LGHDOO\�VKRXOG�VWLOO�UHPDLQ�ÁH[LEOH�IRU�
EURDGHU�DSSOLFDWLRQ��)XUWKHUPRUH��WKH�IDFW�WKDW�ÁXRUHVFHQW�LQGLFD-
WRUV�DUH�DUWLÀFLDO�SURWHLQV��FRQVLVWLQJ�RI�D�VHQVRU�GRPDLQ�IXVHG�WR�
RQH�RU�PRUH�ÁXRUHVFHQW�SURWHLQV��PDNHV�LW�GLIÀFXOW�WR�SUHGLFW�WKHLU�
properties. Thus, it was deemed advantageous to utilize directed 
evolution and screening as tools to develop new biosensors, as 
they allow the experimenter to create and test many different sen-
sors in a short amount of time.

Accordingly, our lab has developed a method to screen genetically 
encoded Ca2+�VHQVRUV�RQ�WKH�EDVLV�RI�)5(7��ÁXRUHVFHQFH�UHVR-
nance energy transfer) in bacteria, with measurements in vitro and 
in mammalian cells as secondary screening steps. This method 
assisted us in developing a series of improved Ca2+ FRET sen-
sors, the Twitch series, which was successfully used to visualize  
FRPSOH[�G\QDPLFV�LQFOXGLQJ�YHU\�IDVW�DFWLRQ�SRWHQWLDO�ÀULQJ�LQ�QHX-
rons and high resolution functional tracking of T lymphocytes. The 
method was further adapted to develop a dynamic FRET reporter 
of gene expression.
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Optical methods have long been key tools in per-
forming biological and medical basic and clinical 
research. Their ability to accurately visualize intrin-
sic contrast and exogenous contrast agents has im-
SDFWHG�DOO�À�HOGV�RI�OLIH�VFLHQFHV��+RZHYHU��WKH�HVWDE�
lished optical imaging methods are all handicapped 
by the strong scattering effect of biological tissues on 
light and the resulting degradation of spatial resolu-

=HEUDÀ�VK�LPDJLQJ�E\�PHDQV�RI�YROXPHWULF�
optoacoustic microscopy

Moritz Kneipp1, Hector Estrada, Antonella Lauri, Gil West-
meyer, Daniel Razansky
1Institute of Biological and Medical Imaging, Helmholtz Zentrum, Munich

advances in live imaging - room 2100 20
Session VIII

03:30 pm

tion with increasing tissue depth.

Optoacoustic imaging has the advantage of combining optical 
contrast with the undisturbed propagation properties of ultra-
sound in soft tissues. By exciting the samples with nanosecond 
laser pulses, acoustic pressure waves are created through the 
optoacoustic effect. These pressure waves are recorded using 
an ultrasound transducer. Ultrasound suffers very low scatter-
ing in soft tissues enabling high resolution imaging at depths far 
exceeding the established optical methods.

Herein we developed a fast scanning optoacoustic microscope 
system. By scanning a single focused transducer in two dimen-
sions and recording time resolved optoacoustic signals, whole 
YROXPHV�DUH�UHFRUGHG�RQ�WKH�Á�\��\LHOGLQJ�D�KLJK�UHVROXWLRQ�WKUHH�
dimensional representation of the imaged sample. The system 
was subsequently used to image migratory melanocytes in ze-
EUDÀ�VK�HPEU\RV��DV�ZHOO�DV�WKH�EUDLQV�RI�KLJKO\�VFDWWHULQJ�DGXOW�
À�VK��:H�KDYH� VKRZQ� WKDW� RSWRDFRXVWLF�PLFURVFRS\� LV� FDSDEOH�
of producing three-dimensional maps of single melanocytes in 
DGXOW�]HEUDÀ�VK�QRQ�LQYDVLYHO\�
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Pathway and biomarker discovery in a 
posttraumatic stress disorder mouse 
model

-Chi-Ya Kao

Angiogenesis promoting proteins in 
pituitary adenomas

-Ninelia Minaskan Karabid

Epigenomic Alterations in Glioblastoma
-Theo F. J. Kraus

The bone morphogenic protein 7 
(Bmp7) plays a pro-tumorigenic role in 
pheochromocytoma

-Ines Leinhäuser

Early-life stress interacts with genetic 
predisposition in a mouse model of 
affective disorders

-Silja McIlwrick

How to make a photoreceptor neuro-
science needs?

-Johannes Morstein

0HDVXULQJ�WKH�KXPDQ�VWDUWOH�UHÁH[�
with simultaneous EMG and fMRI

-Peterse YH

Neuroscience
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3.

5.

7.

9.

11.

13.

MemConP: Accurate prediction of 
membrane protein contacts and helix 
interactions

-Peter Hönigschmid

Seeing is believing – How to visualize 
a new type of membrane scaffold

-Anna Kaufmann

Poster Index  session I: 10:25 am -11:25 am

New methods/
Translational Biochemistry

Annotation of directed genomic states 
unveils variations in the Pol II tran-
scription cycle

-Benedikt Zacher

Interaction of buckminsterfullerene 
(C60) with T. thermophila: Phenotypic 
changes due to nanomaterial

-Rajesh Rathore

Display glass of mobile phones for 
accident dosimetry using thermolumi-
nescence measurements

-Michael Discher

Long-term effects of acute low-dose 
ionizing radiation on the neonatal 
mouse heart

-Mayur Bakshi

$QWL�LQÁDPPDWRU\�DF\OSKORURJOXFLQRO�
derivatives and involved biosynthesis 
enzyme in strawberry fruit

-Chuankui Song

Pyrazole ligandoside: Preparation, 
characterization, replication and more

-Meng Su

The nucleo-cytoplasmic partitioning of 
an ADP-ribosylation-recognising pro-
tein is regulated upon DNA damage

-Barbara Golia

Improving tendon healing by the use of 
human mesenchymal stem cells

-Chi-Fen Hsieh

Development of a dynamic model of 
the alveolar interface for the study of 
aerosol deposition

-Cei Daniele
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External regulators of the proteasome 
in human platelets

-Katharina Gründler

Making protein structures discoverable
-Maria Kalemanov

Immunology/Cancer/Epigenetics

37.

39.

T cell re-direction against Glypican-3 
for immunotherapy of hepatocellular 
carcinoma (HCC)

-Christina  Dargel

Ubiquitylation in the regulation of het-
erochromatic boundaries

-Marta Forn Bernaus

Structural studies on the Drosophila 
Polycomblike protein

-Jeongyoon Choi

FancA overexpression and radiation 
resistance in cell lines of head and 
neck squamous cell carcinoma

-Igor Gimenez-Aznar

њ��$QWLWU\SVLQ�UHJXODWHV�,/���UHOHDVH�
and CXCR2 expression in human 
neutrophils

-Nupur Aggarwal

Comparative global characterization 
of microRNA-expression in radiation-
associated and sporadic breast 
carcinomas

-Christina Maria Wilke

Endocytosis drives Kras-dependent 
tumor initiation in the pancreas

-Clara Lubeseder-Martellato

Protein-Biochemistry/”-omics”

Pathways/Receptors/
Biochemistry

Agonist and mechanically induced re-
ceptor activations evoke distinct active 
receptor conformations

-Serap Erdogmus

Bayesian analysis of a series of FRAP 
experiments with mixed-effect priors

-Martina Feilke

Characterization of Gi/o-coupled recep-
tors using a cAMP-sensor based FRET 
and a Kir channel based electrophysi-
ological approach

-Julie Straub

Mesenchymal cells regulate growth of 
intestinal crypts by a Wnt independent 
mechanism in 3D culture system

-Agnieszka Pastula

Investigation of self-renewal and 
VHQHVFHQFH�RI�WHQRPRGXOLQ�GHÀFLHQW�
tendon stem/progenitor cells

-Sarah Dex
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Multispectral optoacoustic imaging 
- Molecular imaging engineering for 
translational medicine

-Subhamoy Mandal

Hepatitis C virus protein crystallization 
in outer space

-Hanaa Gaber

55.

57.

59.

61.

63.

65.

67.



52

Neuroscience

New methods/
Translational Biochemistry

Poster Index  session II: 03:50 pm - 04:55 pm

How to stay smart with chronic stress
-Anja Kretzschmar

Long-term changes in hippocampal 
and cortical synaptogenesis after brain 
irradiation in young mice

-Stefan J. Kempf

Consequences of genetic ablation 
of proliferating NG2-glia in the adult 
mouse brain

-Sarah Schneider

New insights into the reaction of 
mouse oligodendrocyte progenitor 
cells after brain injury by live in vivo 
imaging

-Axel von Streitberg

A critical period for adaptive plasticity 
of neuronal circuits during postnatal 
mouse development

-Michaela S. Helmbrecht

Molecular mechanisms of circuitry 
organization and adaptive plasticity

-Maria Castiblanco

Short time exposure to hydrogen per-
oxide induces a persistent glutathione 
export from neurons

-Michaela C. Hohnholt

Protein-monolayer interactions investi-
JDWHG�E\�ÁXRUHVFHQFH�PLFURVFRS\�DQG�
correlation spectroscopy

-Alena Khmelinskaia

Predicting contact distance probabili-
ties using statistical modeling of amino 
acid pair couplings

-Susann Vorberg

9LVXDOL]DWLRQ�RI�VSHFLÀF�'1$�VH-
quences in living stem cells with a 
SURJUDPPDEOH�ÁXRUHVFHQW�&5,635�
Cas system

-Tobias  Anton

Photosynthetic dermal scaffold for skin 
regeneration

-Myra-Noemi Chávez

Small-angle neutron scattering (SANS) 
of the segmentally deuterated human 
multi-domain splicing factor T-cell intra-
cellular antigen-1 (TIA-1)

-Miriam Sonntag

Evaluation of scaffolds for the delivery 
of mesenchymal stem cells in vivo

-Elizabeth A. Wahl

Analysis of the molecular mechanism 
of chloroplast dimorphism in Bienertia 
sinuspersici

-Vinay Shekhar

Comparative study of different induc-
tion systems in amiR SNF4 plants 
showing conditional deregulation of 
SnRK1 proteins

-Raksha Ravikumar

Of cis, trans and feedback regulation: 
impact on genetic variation on nearby 
genes

-Daniel Bader

Measuring intermolecular FRET 
between talin-1 and (meta-)vinculin in 
living cells and sstablishing methods 
to measure intracellular FRET using 
organic dyes

-Anna-Lena Cost
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Immunology/Cancer/Epigenetics

Protein-Biochemistry/”-omics”

Pathways/Receptors/
Biochemistry

Immediate prediabetes and diabetes 
in women after gestational diabetes 
is associated with obesity, disordered 
HDWLQJ�EHKDYLRU�DQG�ORZ�SK\VLFDO�ÀW-
ness

-Marina Fugmann

Multispectral optoacoustic tomogra-
phy: A highly promising optical imaging 
modality for clinical arthritis imaging

-Christian Lutzweiler

The function of CD83 in the thymus
-Julia von Rohrscheidt

The MENX rats as an animal model for 
medullary thyroid carcinoma

-Nikolai Falk

Immune evasion of hepatitis delta from 
CD8+ T cell immune response

-Hadi Karimzadeh

YadA mediated virulence in Yersinia is 
dependent on its collagen adherence, 
but not its autoagglutination capacity

-Nicolas Jäger

DNA damage activates the chromatin 
remodeler ALC1 through ADP-ribosyla-
tion

-Hari Raj Singh

Clinical manifestations of complicated 
and uncomplicated malaria in Aligarh, 
India

-Umme Asma

Transcriptional and translational 
library of the naïve T cell surface - An 
advanced view on the early activation 
process

-Anke Gräßel
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SLC26A2 in primary aldosteronism 
-Tarik Bozoglu

Structure and RNA-binding properties 
of the Not1–Not2–Not5 module of the 
yeast Ccr4–Not complex

-Varun Bhaskar

Identifying individual differences of 
ÁXR[HWLQH�UHVSRQVH�LQ�MXYHQLOH�UKHVXV�
PRQNH\V�E\�PHWDEROLWH�SURÀOLQJ

-Ying He

Investigating the chemistry behind red 
wine astringency - What is the role of 
protein/polyphenol interactions?

-Judith Delius

3KRVSKROLSDVH�&�ў��3/&ў��LQGXFHG�
TRPC6 activation: A common but re-
dundant mechanism in podocytes

-Jana Demleitner

0RGLÀHG�PHVVHQJHU�51$�DQG�LWV�DS-
plication in bone tissue engineering

-Mehrije Ferizi

The role of Cab45 in secretory cargo 
sorting at the Trans Golgi Network

-Birgit Blank

Transcriptome surveillance by selec-
tive termination of noncoding RNA 
synthesis

-Björn Schwalb
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Chi-Ya Kao1, Kathrin Henes, Carsten T. Wotjak, Christoph W. Turck
1Max Planck institute of Psychiatry; RG Turck: Proteomics and Biomarkers; Kraepelinstrasse 2, 80804 Munich

Posttraumatic stress disorder (PTSD) is caused by exposure to a traumatic event.  Individuals diagnosed for 
376'�QRW�RQO\�H[SHULHQFH�VLJQLÀFDQW�IXQFWLRQDO�LPSDLUPHQWV�EXW�DOVR�KDYH�KLJKHU�UDWHV�RI�SK\VLFDO�PRUELGLW\�
and mortality. The neurobiological pathways involved in the development of PTSD remain obscure. Using a 
PTSD mouse model, we have established a proteomic platform to study affected molecular mechanism. In ad-
GLWLRQ��ZH�KDYH�LQYHVWLJDWHG�WKH�HIIHFWV�RI�FKURQLF�WUHDWPHQW�ZLWK�ÁXR[HWLQH��DQ�DQWLGHSUHVVDQW�XVHG�LQ�376'�
therapy. The PTSD mouse model is generated by two electric foot shocks to emulate an aversive encounter. 
Shocked mice develop PTSD-like symptoms, including hyperarousal and conditioned fear following 28 days 
RI�LQFXEDWLRQ��376'�OLNH�V\PSWRPV�LQ�VKRFNHG�PLFH�ZHUH�DPHOLRUDWHG�DIWHU���ZHHNV�RI�ÁXR[HWLQH�WUHDWPHQW��
6SHFLÀF�EUDLQ�UHJLRQV�LQFOXGLQJ�SUHOLPELF�FRUWH[��3U/���EDVRODWHUDO�DP\JGDOD��%/$���FHQWUDO�QXFOHXV�RI�DP\J-
dala (CeA), CA1 and nucleus accumbens (NAc), were punched from intact PTSD and control mouse brains. 
Punched tissue specimens were pooled and cytosolic and membrane associated proteins were subjected to 
mass spectrometry analysis using stable isotope metabolically labeled reference material to analyse protein 
expression level differences. Our preliminary results indicate that energy metabolism and cytoskeleton as-
VHPEO\�DUH�G\VUHJXODWHG�LQ�376'�PLFH��,Q�DGGLWLRQ��SDWKZD\�DQDO\VHV�LQGLFDWH�D�VLJQLÀFDQW�GRZQ�UHJXODWLRQ�RI�
WKH�FLWUDWH�F\FOH�LQ�WKH�1$F�RI�376'�PLFH��&KURQLF�ÁXR[HWLQH�WUHDWPHQW�RI�376'�PLFH�UHYHUVHG�WKH�GRZQUHJX-
lated expression of proteins that are part of these pathways. The proteomic data delineate PTSD dysfunctional 
pathways with the ultimate goal to improve diagnosis and treatment.

Neuroscience
Pathway and biomarker discovery in a posttraumatic stress 
disorder mouse model

Anja Kretzschmar1, Jan-Philip Schülke, Andreas Bausch, Theo Rein
1Max Planck institute of Psychiatry; RG Rein: Chaperones, Department of Elisabeth Binder – Translational Medicine Proteomics and 
Biomarkers, Kraepelinstrasse 2, 80804 Munich

Chronic stress is not particularly favorable: the release of cortisol causes a general state of arousal, suppres-
sion of the immune system, a reduction of hippocampal volume and dendritic arborization (de Kloet et al., 
2005).  However, there could be something good in response to chronic stress: the protein DRR1.
Being previously known as a potential tumor suppressor, DRR1 was recently characterized as a direct link 
between stress, actin dynamics, and behaviour.  It was shown to localize to actin-rich cellular structures and, 
in neurons, primarily to synapses. Although it decreases neurite outgrowth and reduces LTP magnitude and 
spine density, mice with viral DRR1-overexpression show enhanced cognitive performance (Schmidt et al., 
��������7KHVH�ÀQGLQJV�VXJJHVW�D�SURWHFWLYH�IXQFWLRQ�RI�'55��GXULQJ�VWUHVV�FRXQWHUDFWLQJ�LWV�DGYHUVH�HIIHFWV���
Its relevance becomes evident as failing of stress coping imposes an increased risk for depression, anxiety or 
post-traumatic stress disorder.
Currently we are dissecting the molecular mechanism and synaptic function of this intriguing protein.  It exerts 
D� WKUHH�IROG� HIIHFW� RQ� DFWLQ� G\QDPLFV� E\� EXQGOLQJ� ÀODPHQWV�� LQKLELWLQJ� WKHLU� HORQJDWLRQ� EXW� DOVR� HQKDQFLQJ�
QXFOHDWLRQ�RI�QHZ�ÀODPHQWV��$VVHPEO\�DQG� UHRUJDQL]DWLRQ�RI�DFWLQ� ÀODPHQWV� LV�D�NH\�SURFHVV� IRU� V\QDSWLF�
transmission and cell motility. However, up to now, a profound mechanistic understanding of the pathway from 
stress to neuronal reorganization and behaviour remains elusive.
$VVXPLQJ�WKDW�WKH�PHFKDQLVP�RI�'55��LV�QRW�RQO\�VLJQLÀFDQW�IRU�FRSLQJ�ZLWK�FKURQLF�VWUHVV�EXW�DOVR�GXULQJ�
WXPRU�GHYHORSPHQW�DQG�SURJUHVVLRQ��HOXFLGDWLQJ�'55�·V�PHFKDQLVP�RI�DFWLRQ�FRXOG�FRQWULEXWH� WR� VHYHUDO�
physiologically  relevant processes.

Neuroscience
How to stay smart with chronic stress
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Ninelia Minaskan Karabid1,2, Michael Atkinson, Natalia Pellegata
1Institute of Pathology, Helmholtz Zentrum München, Ingolsteadter Landtrasse 1, 85764 Neuherberg, Germany; 
2Institute of Radiation Biology, Helmholtz Zentrum München German Research Center for Environmental Health, München, Germany

Pituitary adenomas are frequent intracranial tumors that often associate with the hypersecretion of pituitary 
hormones or may be non-secreting (nonfunctioning pituitary adenomas, NFPA). Tumors resembling human 
NFPAs develop with complete penetrance in rats affected by the multiple endocrine neoplasia syndrome, 
MENX. This syndrome is caused by a germline loss of function mutation in p27Kip1. 
*HQH�H[SUHVVLRQ�DUUD\�DQDO\VLV�SHUIRUPHG�LQ�RXU�JURXS�LGHQWLÀHG�D�FRQVLGHUDEOH�QXPEHU�RI�JHQHV�GHUHJX-
lated in rat pituitary tumors compared to normal pituitary tissues. Some of the deregulated transcripts are 
associated with angiogenesis, including vascular endothelial growth factor (Vegf), angiopoietin-1 (Ang-1), -2 
(Ang-2) and angiopoietin like-2 (Angptl2). VEGF, ANG-2 and ANGPTL2 were found to promote angiogenesis 
in several tumor types, while ANG-1 inhibits it and stabilizes mature vessels. We analyzed mRNA and protein 
expression changes of these 4 genes in the pituitary adenomas of MENX-affected rats and compared the 
results with similar analyses conducted on the corresponding human tumors. We could show that Ang-2 and 
Angptl2 mRNAs were highly expressed in almost all of the rat pituitary adenomas and were enhanced in less  
than  the half of the human NFPAs. Vegf mRNA was up-regulated in MENX-rats but not in NFPAs.  At the 
protein level, we have so far set up the immunohistochemical staining for Ang1 on both rat and human tumors. 
We could show that rat pituitary adenomas and human NFPAs show reduced cytoplasmic Ang-1 staining com-
pared to adjacent non tumor cells. Ang-2 and Angptl2 immunohistochemical staining will follow.

Neuroscience
Angiogenesis promoting proteins in pituitary adenomas

Stefan J. Kempf1, Sonja  Buratovic, Dirk Janik, Omid Azimzadeh, Christine  von Toerne, Per Eriksson, 
)UDXNH�1HII��6LPRQH�0RHUWO��0DULXV�8HIÀQJ��0LNH�-��$WNLQVRQ��6RLOH�7DSLR

1Institute of Radiation Biology, Helmholtz Zentrum  München, German Research Center for Environmental Health, Neuherberg, 
Germany

There is a great concern about the detrimental long-term effects of ionising radiation (IR) exposure. Focussing 
on the brain, children are in particular susceptible to ionising radiation as they have still an immature brain. 
Our aim is to enlighten these mechanisms on the behavioural and molecular level. Thus, mice were exposed 
to total body irradiation on postnatal day 10 with doses of 0, 0.02, 0.1, 0.5 and 1.0 Gy. Behavioural analysis 
showed alterations in cognitive function after 2 and 4 months post-irradiation. As cortex and hippocampus 
are centres for cognition and learning, we have studied IR-induced changes in these two compartments 7 
months post-irradiation. Using mass-spectrometry, we observed changes in signalling of RhoGDI, RHO family 
GTPases and Ephrin B at 0.5 Gy and 1.0 Gy in both regions indicating aberrant synaptogenesis. Rac1 is a key 
5+2�IDPLO\�*73DVH�DQG�ZH�GHPRQVWUDWHG�D�VLJQLÀFDQW�GHFUHDVH�LQ�WKH�H[SUHVVLRQ�OHYHO�DW�����DQG�����*\�YLD�
LPPXQREORWWLQJ��)XUWKHU��ZH�REWDLQHG�YLD�TXDQWLWDWLYH�3&5�D�VLJQLÀFDQW�XSUHJXODWLRQ�RI�PL51$V�LQYROYHG�LQ�
synaptogenesis/ spine size regulation, namely miR-132 and miR-134.  Interestingly, both miRNAs are linked 
WR�QHXURFRJQLWLYH�GLVRUGHUV�DQG�GHQGULWLF� VSLQH�PRUSKRORJ\�DV� WKH\�DUH� LQYROYHG� LQ� WKH�5DF��&RÀOLQ�$FWLQ�
remodeling pathway.

Neuroscience
Long-term changes in hippocampal and cortical 
synaptogenesis after brain irradiation in young mice
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Theo F. J. Kraus1, Andrea  Greiner, Kristina Lisec, Jörg-Christian Tonn, Hans A. Kretzschmar
1Center for Neuropathology and Prion Research, Ludwig-Maximilians University, Munich, Germany

Glioblastoma (GBM) is the most frequent malignant brain tumor of adults.  About 10%-15% of all intracranial 
tumors are glioblastoma. In Europe and North America, there are about 2-3 cases per 100,000 inhabitants. 
7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��FODVVLÀHV�JOLREODVWRPD�DV�*UDGH� ,9��PHDQLQJ� WKDW�SDWLHQWV�KDYH�D�
very poor prognosis: Most patients die within months. Despite intensive research, the mechanisms leading to 
this highly malignant brain tumor are still unknown.vBut there is increasing evidence that epigenetic altera-
WLRQ�FRQWULEXWH�WR�WXPRULJHQHVLV��7LOO���������PHWK\OF\WRVLQH���P&��ZDV�WKH�RQO\�NQRZQ�EDVH�PRGLÀFDWLRQ�RI�
mammalian genomes. It is known that 5mC can lead to a functional inactivation of gene transcription. Then, 
LQ������.ULDXFLRQLV�HW�DO�� LGHQWLÀHG�D�QHZ�EDVH�PRGLÀFDWLRQ����K\GUR[\PHWK\OF\WRVLQH���KP&���7KLV�SRVHV�
numerous new questions: What is the biological meaning of 5hmC? What is its role in tumorigenesis? Is 5hmC 
the “missing link” in active demethylation? As an approach to understand the function of 5hmC we investigated 
ERWK�QRUPDO�EUDLQ�WLVVXH�DV�ZHOO�DV�WLVVXH�GHULYHG�IURP�JOLREODVWRPD��:H�TXDQWLÀHG�WKH�DPRXQW�RI��KP&�LQ�
normal brain and glioblastoma tissue. Additionally, we correlated expression data of proteins that are associ-
DWHG�ZLWK�PHWK\ODWLRQ�DQG�SRVVLEOH�DFWLYH�GHPHWK\ODWLRQ�SURFHVVHV��:H�REVHUYHG�WKDW�WKHUH�LV�D�VLJQLÀFDQWO\�
lower amount of 5hmC in glioblastoma compared to normal brain tissue. Additionally we noticed that there are 
dysregulations in methylation and demethylation pathways in glioblastoma tissue compared with normal brain.

Neuroscience
Epigenomic alterations in glioblastoma

Sarah Schneider1, Christiane Simon, Gregor Eichele, Magdalena Götz, Leda Dimou
1Ludwig-Maximilians-Universität München; Physiological Genomics; Schillerstr. 46, 80636 München

NG2-glia, also known as oligodendrocyte progenitor cells (OPCs) are the only proliferating cells outside the 
neurogenic niches in the adult brain and constitute a major fraction (5-10%) of the brain cells at this age.  
Despite their high number and substantial characterization, their actual function in the adult brain is vastly 
unknown.  To address this question, we used conditional genetic deletion of the Esco2 protein, which triggers 
apoptosis of dividing cells during M-phase in the inducible Sox10-iCreERT2xCAG-eGFPxEsco2Á mouse line 
�6LPRQ�HW�DO��������:KHODQ�HW�DO���������WR�VSHFLÀFDOO\�DEODWH�SUROLIHUDWLQJ�1*��JOLD�LQ�WKH�DGXOW�EUDLQ�

Our results showed that deletion of the Esco2 in NG2-glia induced ongoing NG2-cell death that was partially 
FRPSHQVDWHG�E\�WKH�HQKDQFHG�SUROLIHUDWLRQ�RI�QRQ�UHFRPELQHG�FHOOV��1RWDEO\��VSHFLÀFDOO\�LQ�WKH�:KLWH�PDWWHU�
(WM) of the cortex, we could observe a decrease in the number of newly generated oligodendrocytes (OL). 
,QWHUHVWLQJO\�� WKHVH�DQLPDOV�GHYHORSHG�SURJUHVVLYH�PRWRULF�GHÀFLWV��ZKHUHDV�FRQWURO� OLWWHUPDWHV�PDLQWDLQHG�
their abilities.

As the proliferation of NG2-glia is >15 fold increased at 3 days after stab wound injury (Simon et al. 2011), we 
reasoned this lesion could play an important role also in this context.  Indeed we could observe a transient 
UHGXFWLRQ�RI�1*��JOLD�DURXQG�WKH�OHVLRQ�VLWH�ZKDW�VHHPLQJO\�LQÁXHQFHG�WKH�UHDFWLRQ�RI�RWKHU�JOLDO�FHOO�W\SHV��
Our data suggest that NG2-glia are important for myelin maintenance in the physiological, and scar formation 
LQ�WKH�SDWKRORJLFDO�EUDLQ��WKHUHIRUH�JLYLQJ�ÀUVW�LQVLJKWV�LQWR�WKHLU�UROH�LQ�WKH�DGXOW�EUDLQ�

Neuroscience
Consequences of genetic ablation of proliferating NG2-glia in the 
adult mouse brain
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Ines Leinhäuser1��,QHV�+|ÀJ��1DWDVD�$QDVWDVRY��)HOL[�%HXVFKOHLQ��0LFKDHO�$WNLQVRQ��1DWDOLD�3HOOHJDWD

1Institute of Pathology, Helmholtz Zentrum  München, Ingolsteadter Landtrasse 1, 85764

'HVSLWH�WKH�IDFW�WKDW�D�QXPEHU�RI�JHQHV�LQYROYHG�LQ�SKDHRFKURPRF\WRPD��3&��KDYH�EHHQ�LGHQWLÀHG��WKH�PR-
lecular pathways involved are not well understood. Rats carrying a germline loss-of-function mutation in p27 
�0(1;�V\QGURPH��GHYHORS�ELODWHUDO�3&��*HQH�H[SUHVVLRQ�SURÀOLQJ�RI�WKHVH�WXPRUV�UHYHDOHG�XS�UHJXODWLRQ�RI�
the bone morphogenic protein Bmp7. Interestingly, BMP7 is overexpressed in 88% of sporadic and 69% of 
familial PCs. To investigate the effect of Bmp7  on the tumorigenic characteristics we performed in vitro assays 
including MTT, Boyden chamber and migration assay on the mouse PC cell lines MPC and MTT (high Bmp7),  
and on the rat PC cell line PC12  (low Bmp7). Up- or down- regulation of endogenous Bmp7 altered the tumo-
rigenic phenotypes. Proliferation, migration and invasion were enhanced by the up-regulation of the protein 
in the PC12 cells, while down-regulation of BMP7 impairs these properties in MPC and MTT cells. Moreover, 
knock-down of the high endogenous Bmp7 levels in primary MENX-PC cells, reduced viability compared to 
control transduced cells. Since BMP7 stimulates the migration/invasion of PC cells, we elucidated the molecu-
lar mechanisms mediating these effects. The ectopic overexpression of Bmp7 enhanced both the expression 
RI�LQWHJULQ�ћ��DQG�SKRVSKRU\ODWHG�$.7��S�$.7��OHYHOV�
In conclusion, we observed that Bmp7 promotes the tumorigenic phenotype in PC cells by the activation of 
LQWHJULQ�ћ��DQG�S�$.7�VLJQDOLQJ���%03��UHSUHVHQWV�D�QRYHO�WDUJHW�IRU�WKHUDS\�RI�3&�VLQFH�WKH�NQRFN�GRZQ�LQ�
vitro shows promising impairment of the tumorigenic phenotype.

Neuroscience
The bone morphogenic protein 7 (Bmp7) plays a 
pro-tumorigenic role in pheochromocytoma

Axel von Streitberg1, Christoph Straube, Leda Dimou
1Ludwig-Maximilians-University Munich, Dept. Physiological Genomics, Schillerstr. 46, D-80636 Munich

After acute injury in the adult brain, oligodendrocyte progenitor cells (OPCs), also referred to as NG2-glia, 
react by hypertrophy and proliferation. However, key aspects of their dynamic behavior, can only be monitored 
by live imaging. To elucidate these key aspects of OPC behavior after injury, we used repetitive in vivo two-
photon laser scanning microscopy (2pLSM) to follow NG2-glia after smaller and larger stab wound injuries in 
the mouse somatosensory cortex. Live imaging revealed that the majority of OPCs reacts within 2 days after 
injury with hypertrophy, polarization towards the injury site, directed migration towards the injury site and pro-
OLIHUDWLRQ��2QO\�D�VPDOO�SURSRUWLRQ�RI�FHOOV�ZLWKLQ�a����ѥP�RI�WKH�LQMXU\�GLG�QRW�UHDFW�LQ�DQ\�GHWHFWDEOH�PDQQHU��
:H�QRWHG�WKDW�SRODUL]DWLRQ�DQG�K\SHUWURSK\�RFFXU�UDWKHU�IDVW�DIWHU�LQÁLFWLQJ�WKH�LQMXU\��ZKLOH�SUROLIHUDWLRQ�SHDNV�
4 days after injury. Taken together, these observations support the concept of OPC heterogeneity and reveals 
new insights into the functional role of these cells after injury: the fast process orientation towards the injury 
site implies a contribution to wound closure and their substantial proliferation sometimes for several rounds 
DPSOLÀHV�WKH�QXPEHU�RI�1*��JOLD�VXUURXQGLQJ�WKH�LQMXU\�VLWH�ZLWK�LPSOLFDWLRQV�IRU�VFDU�IRUPDWLRQ�

Neuroscience
New insights into the reaction of mouse oligodendrocyte 
progenitor cells after brain injury by live in vivo imaging

07

08



58

Silja McIlwrick1, Lisa Tietze, Michael Heinzmann, Gabi Mattos, Chadi Touma
1Max Planck Institute of Psychiatry

Exposure to stress during early life presents a risk factor for affective disorders. To mimic the clinical situation 
of a genetic predisposition interacting with environmental stress, we exposed animals of the stress-reactivity 
mouse model to a period of early-life stress (ELS) and measured the effects on relevant parameters later in 
life. The mouse model consists of three breeding lines, selectively bred for high (HR), intermediate (IR) or low 
(LR) HPA-axis reactivity in response to stressors. 
Animals of the three lines were exposed to moderate ELS from postnatal day 2-9. The adult mice were then 
tested for effects of the ELS-treatment on physical condition, stress-coping behaviour and neuroendocrine 
IXQFWLRQ��7KH�GHYHORSPHQW�RI�WKH�SXS·V�ERG\ZHLJKW�FRQÀUPHG�WKDW�WKH�(/6�PDQLSXODWLRQ�ZDV�HIIHFWLYH�LQ�DOO�
PRXVH�OLQHV��0RUHRYHU��D�VLJQLÀFDQW�LQWHUDFWLRQ�EHWZHHQ�JHQHWLF�EDFNJURXQG�DQG�HQYLURQPHQW�ZDV�DSSDUHQW��
Compared to unstressed HR mice, ELS HR mice showed a hyperactive stress-coping style, accompanied 
by strong even further increased HPA-axis reactivity. In this study, we demonstrate a clinically relevant gene-
environment interaction of genetic vulnerability and early-life stress. Our model can be a powerful tool to gain 
further insight into the role of early-life adversity in affective disorders and the underlying molecular processes.

Neuroscience
Early-life stress interacts with genetic predisposition in a mouse 
model of affective disorders

Michaela S. Helmbrecht1, Heidi Soellner, Julia Sundermeier, Stefan Winzeck, Karim Fouad, Fabian Theis, 
Andrea Huber Brösamle
1Institute of Developmental Genetics, Helmholtz Centrum Munich, German Research Center for Environmental Health

The development of the central nervous system involves numerous molecular and physiological events that 
constitute key elements for the correct wiring of connections, which later will determine the functionality of the 
organism. Previous studies have revealed that absence of Sema3F-Neuropilin-2 signaling during embryonic 
GHYHORSPHQW�OHDGV�WR�VSHFLÀF�D[RQ�JXLGDQFH�GHIHFWV�WKDW�DOWHU�WKH�GRUVDO�YHQWUDO�FKRLFH�IRU�PRWRU�D[RQ�RXW-
growth at the base of the limb, thereby impairing motor coordination. Therefore, Sema3F mutants provide a 
suitable model to analyze potential compensatory mechanisms of neuronal plasticity. In the grid walk test the 
QXPEHU�RI�VOLSV�DV�ZHOO�DV�WKH�WLPH�WR�FURVV�WKH�ODGGHU�ZHUH�VLJQLÀFDQWO\�LQFUHDVHG��ZLWK�LPSURYHG�SHUIRUPDQFH�
during normal development. These improvements in motor coordination were further boosted by enriched 
environment housing starting at birth, but not starting at 4 weeks of age. These results suggest a critical pe-
riod for postnatal adaptive plasticity in motor circuits. Additionally, neuroanatomical and functional analyses 
FRQÀUP� WKH�SURSRVHG�SODVWLF�DGDSWLRQV� LQ�6HPD�)�PXWDQWV�� ,QWHUHVWLQJO\�� FKDQJHV� LQ�H[FLWDWRU\� V\QDSVHV�
were found between the different environmental housing groups. Thus, we propose that perineuronal nets are 
formed in the spinal cord and close the critical period for adaptive plasticity by reducing the ability to form new 
synapses with affected motor neurons.

Neuroscience
A critical period for adaptive plasticity of neuronal circuits during 
postnatal mouse development
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Johannes Morstein1, Arunas Damijonaitis, Dirk Trauner
1Department Chemie, Ludwig-Maximilians-Universität München
 
In recent years “optogenetics” has been tremendously successful in providing new tools for a better grasp of 
KRZ�RXU�EUDLQV�IXQFWLRQ��:KLOH�WKH�ÀHOG·V�HIIRUWV�ÀUVW�IRFXVHG�RQ�WKH�XVDJH�RI�SKRWRUHFHSWRUV�IURP�DOJDH�DQG�
their heterologous expression in mammalian neurons, more recent advances have also involved naturally 
occurring mammalian neuronal receptors. The two approaches used in optochemical genetics that involve 
chemically synthesized photoisomerizable molecules as a means of photoswitching the receptor, are based 
RQ��D��SKRWRFKURPLF�OLJDQGV��3&/V��RU��E��SKRWRVZLWFKDEOH�WHWKHUHG�OLJDQGV��37/V���ZLWK�FRPSOHPHQWDU\�ÀHOGV�
of application such as photopharmacology for PCLs and circuitry mapping for PTLs. However, all efforts to 
come up with a tool that provides a means of naturally mimicking the depolarization of inhibitory neurons have 
IDLOHG�VR�IDU��:LWK�WKLV�LQ�PLQG��ZH�VWDUWHG�RII�UHHQJLQHHULQJ�WKH�FKLPHUD�њ��*O\5�FRQVLVWLQJ�RI�WKH�OLJDQG�ELQG-
LQJ�GRPDLQ�RI�DQ�њ��DFHW\OFKROLQH�UHFHSWRU�DQG�WKH�LRQ�SRUH�GRPDLQ�RI�D�JO\FLQH�UHFHSWRU��7KH�FKLPHUD�њ��
GlyR is a chloride channel that exhibits the postsynaptic depolarization of naturally occurring glycine receptors 
in inhibitory neurons. Thus, a couple of reprogrammed chloride channels could be engineered that are very 
promising as light-dependent hyperpolarizing tools, exceeding all known hyperpolarizing optogenetical tools.

Neuroscience
How to make a photoreceptor neuroscience needs?

Maria Castiblanco1, Michaela Helmbrecht, Heidi Soellner, Karim Fouad, Karl-Klaus Conzelmann, Andrea 
Huber Brösamle
1Institute of Developmental Genetics, Helmholtz Centrum Munich, German Research Center for Environmental Health

The development of the central nervous system involves numerous molecular and physiological events that 
constitute key elements for the correct wiring of connections, which later will determine the functionality of the 
organism. In order to successfully establish communications between distant regions, different guidance mol-
ecules of either attractive or repulsive nature guide axons over long distances to create functional synapses 
ZLWK� VSHFLÀF� WDUJHWV��6HPDSKRULQ� �)� �6HPD�)��� WRJHWKHU�ZLWK� LWV� UHFHSWRU�1HXURSLOLQ����PHGLDWH� D� FUXFLDO�
repulsive interaction involved in axon guidance, neural differentiation and plasticity. Our group has previously 
shown that loss of Sema3F induces alterations in the organization of the motor pools in the spinal cord that 
correlate with impairments in motor coordination. However, not only motor neurons in the spinal cord, but also 
intraspinal and supraspinal circuits play a critical role in the coordination of movements. Therefore, the aim of 
the present study is to determine the effects caused by the lack of Sema3F on the organization of intraspinal 
circuits as well as the motor cortex and its projections by (1) morphological and anatomical analysis employing 
the rabies virus encoding eGFP as a retrograde neurotracer and (2) intracortical stimulation to determine the 
functional output of the respective cortical areas.

Neuroscience
Molecular mechanisms of circuitry organization and 
adaptive plasticity
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Peterse YH1, Spoormaker VI, Czisch M, Saemann P. 
1Max Planck Institute of Psychiatry

7KH�VWDUWOH�UHÁH[�LV�D�ERGLO\�UHVSRQVH�WR�SURWHFW�YLWDO�ERG\�SDUWV�IURP�LPPHGLDWH�WKUHDW��2QH�FRPSRQHQW�RI�WKLV�
is the contraction of the muscles around the eyes, which can be measured by placing electrodes near these 
muscles (electromyography; EMG), and which is commonly used as a readout for fear and anxiety responses 
in both humans and animal models. Behavioural fear learning studies have demonstrated an increased startle 
magnitude in response to aversive stimuli in healthy subjects, as well as an increased magnitude in anxiety 
patients. Additionally, functional neuroimaging (fMRI) studies using fear learning paradigms have found al-
tered patterns of activity in brain structures related to the fear network. By simultaneous measurement of EMG 
and fMRI, it is possible to correlate the startle magnitude to the changes in brain activity after presentation of 
a threat-related stimulus. This way, the severity of anxiety can be related to patterns of brain activity, which is 
interesting to study in anxiety patients and in fear learning paradigms. We present here a method to perform 
the technically very challenging combined EMG/fMRI recording, which has only been shown in a few studies. 
,Q�DGGLWLRQ��ZH�VKRZ�WKH�ÀUVW�UHVXOWV�RI�WKH�FRUUHODWLRQ�RI�DQ[LHW\�VHYHULW\�WR�EUDLQ�DFWLYLW\�

Neuroscience
0HDVXULQJ�WKH�KXPDQ�VWDUWOH�UHÁH[�ZLWK�VLPXOWDQHRXV�(0*�DQG�
fMRI

Michaela C. Hohnholt1, Ralf Dringen

1Centre for Biomolecular Interactions Bremen, University of Bremen, Bremen

Hydrogen peroxide (H2O2) is a normal byproduct of the cellular metabolism and can in excess cause oxidative 
stress and cell damage. We investigated the consequences of an exposure of cultured cerebellar granule 
neurons to H2O2. Exposure to up to 60 µM H2O2 did not affect cell viability after 4 h. In the absence of H2O2, 
neurons released only low amounts of their cellular glutathione, while exposure of the cells to H2O2 caused 
a time- and concentration-dependent glutathione export. Within 4 h of incubation with H2O2, the extracellular 
glutathione content was elevated up to 4-fold compared to control cells. This was accompanied by a matching 
GHFUHDVH�RI�WKH�FHOOXODU�JOXWDWKLRQH�FRQWHQWV��7KH�JOXWDWKLRQH�H[SRUW�ZDV�VLJQLÀFDQWO\�HOHYDWHG�IRU�+2O2 con-
centrations above 30 µM and became maximal after application of 100 µM H2O2. The stimulated glutathione 
export remained elevated after removal of H2O2 by catalase after 5 min exposure to H2O2, demonstrating that a 
persistent presence of H2O2 was not required for maintenance of stimulated glutathione export. In summary, a 
short time exposure of viable neurons to micromolar concentrations of H2O2 induces a prolonged accelerated 
export of cellular glutathione which may enhance the sensitivity of neurons towards oxidative stress.

New methods/Translational Biochemistry
Short time exposure to hydrogen peroxide induces a persistent 
glutathione export from neurons
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Peter Hönigschmid1, Dmitrij Frishman

1Department of Genome-Oriented Bioinformatics, Technische Universität München 

Membrane proteins, which form about 25-30% of the proteome, are important molecules in many biological 
processes like signal transduction or molecule recognition. Despite their abundant occurrence in the pro-
teome, the databases contain only about 1% solved membrane protein structures, making computational 
prediction of their structural features an important task.

MemConP is a machine learning based tool for prediction of residue-residue contacts and helix interactions 
LQ�њ�KHOLFDO�PHPEUDQH�SURWHLQV��$V�WKHUH�ZHUH�VLJQLÀFDQW�LPSURYHPHQWV�LQ�FDOFXODWLQJ�FRUUHODWHG�PXWDWLRQV�
in the last years, we combined one of the best performing methods, current membrane protein structure data 
DQG�D�PRGHUQ�GDWDEDVH�VHDUFK�DOJRULWKP�WR�FUHDWH�D�VXSHULRU�SUHGLFWLRQ�WRRO��7KH�DSSOLFDWLRQV�RI�WKH�PHWKRG·V�
UHVXOWV�FDQ�EH�PDQLIROG��UDQJLQJ�IURP�XVLQJ�WKH�SUHGLFWHG�WRSRORJ\�IRU�PHPEUDQH�SURWHLQ�FODVVLÀFDWLRQ�WDVNV�
to creating constraints for de novo structure prediction.

8VLQJ�WKH�FRPPRQ�FRQWDFW�GHÀQLWLRQ�RI�D�GLVWDQFH�OHVV�WKDQ����Å�DQG�WKH�PDFKLQH�OHDUQLQJ�GHYLFH·V�GHIDXOW�WKUHVK-
old, our tool reaches precision/recall values of 51.0%/24.4% for residue-residue contacts and 86.2%/67.5% for 
helix interactions. Performance values for the commonly used L/5 threshold are 64.0%/12.1% and 96.2%/43.2% 
respectively.

New methods/Translational Biochemistry
MemConP: Accurate prediction of membrane protein contacts 
and helix interactions

Alena Khmelinskaia1, Chwastek Grzegorz, Petra Schwille1

1Max Planck Institute of Biochemistry, Am Klopferspitz 18, 82152 Martinsried

Lipid bilayers are composed of a wide variety of lipids and proteins which can lead to spatial heterogeneity and 
IRUPDWLRQ�RI�GRPDLQV��VR�FDOOHG�¶OLSLG�UDIWV·��ZKLFK�SOD\�DQ�LPSRUWDQW�UROH�LQ�FHOO�VLJQDOLQJ��0RGHO�PHPEUDQH�
V\VWHPV�KDYH�EHFRPH�LQYDOXDEOH�WRROV�WR�LQYHVWLJDWH�WKHVH�VSHFLÀF�IHDWXUHV�RI�FHOOXODU�PHPEUDQHV��$OWKRXJK�
D�YDULHW\�RI�H[SHULPHQWDO�DVVD\V�H[LVW��PDQ\�RI�WKHP�DUH�UDWKHU�FRPSOLFDWHG�LQ�WKHLU�SUHSDUDWLRQ�DQG�GLIÀFXOW�
in their practical realization. Here, we use a new simple miniaturized monolayer assay combined with confo-
FDO�ÁXRUHVFHQFH�PLFURVFRS\�DQG�ÁXRUHVFHQFH�FRUUHODWLRQ�VSHFWURVFRS\��)&6���7KLV�DSSURDFK�DOORZHG�XV�WR�
LQYHVWLJDWH�PRUSKRORJ\�DQG�OLSLG�ÁXLGLW\�RI�WKH�PRQROD\HU�DQG�WR�FRUUHODWH�WKHVH�IDFWRUV�ZLWK�SURWHLQ�ELQGLQJ��
3DUWLFXODUO\��ZH�VWXGLHG�WKH�LQÁXHQFH�RI�SKDVH�VHSDUDWLRQ�RQ�&KROHUD�WR[LQ�ћ�DQG�6WUHSWDYLGLQ�ELQGLQJ�WR�OLSLG�
PRQROD\HU��2XU�UHVXOWV�VKRZ�WKDW�WKH�DIÀQLWLHV�RI�&KROHUD�WR[LQ�ћ�DQG�6WUHSWDYLGLQ�WR�WKH�PRQROD\HU�GHSHQG�
on lipid surface density. Moreover, FCS measurements indicate a correlation between higher protein binding 
and increased lipid diffusion.

New methods/Translational Biochemistry
3URWHLQ�PRQROD\HU�LQWHUDFWLRQV�LQYHVWLJDWHG�E\�ÁXRUHVFHQFH�
microscopy and correlation spectroscopy
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Anna Kaufmann1, Viola Beier, Henri Franquelim, Thomas Wollert

1Max Planck Institute of Biochemistry, Am Klopferspitz 18, 82152 Martinsried

Autophagy is a catabolic pathway that delivers cytoplasmic components to the lysosome for degradation. 
During macroautophagy, a de novo generated membrane sack progressively encloses cytoplasm, giving rise 
to a double-membrane autophagosome after sealing. Numerous proteins orchestrate the formation, closure, 
and fusion of autophagosomes with lysosomes. Two Ubiquitin-like conjugation systems are involved in these 
processes: one involves the conjugation of ubiquitin-like Atg12 to Atg5, which forms a constitutive complex 
with the coiled coil protein Atg16. The second conjugation system covalently attaches Atg8 to the lipid phos-
phatidylethanolamine (Atg8-PE) in autophagic membranes. Previous studies in our lab using Atg-proteins 
from S. cerevisiae indicated that upon association of Atg12–Atg5-Atg16 with Atg8-PE at membranes, immo-
bile multimeric complexes are formed, which might represent a new kind of membrane scaffold. We thus set 
out to challenge this hypothesis by trying to visualize the structure. We reconstituted Atg8-conjugation and 
scaffold-formation on supported lipid bilayers, which were characterized by Atomic Force Microscopy (AFM). 
Our investigations demonstrated that Atg8-PE represents a membrane anchor, which is cross-linked by the 
Atg12–Atg5-Atg16 complex, forming a two dimensional membrane scaffold with meshwork-like architecture. A 
quantitative analysis of our AFM-data revealed important insights into the molecular structure of the scaffold.

New methods/Translational Biochemistry
Seeing is believing – How to visualize a new type of membrane 
scaffold

Susann Vorberg1, Stefan Seemayer, Markus Gruber, Jessica Andreani-Feuillet, Johannes Söding

1Computational Biology, Gene Center, LMU Munich

Methods to accurately predict protein structures are becoming indispensable as experimental procedures are 
not capable of closing the constantly widening sequence-structure gap. Precise determination of contacting 
UHVLGXHV�LV�RI�JUHDW�EHQHÀW�IRU�VWUXFWXUH�SUHGLFWLRQ�LQ�YDULRXV�ZD\V��H�J��IRU�UDQNLQJ�RI�KRPRORJ\�PRGHOV�RU�DV�
GLVWDQFH�FRQVWUDLQWV�IRU�VWUXFWXUH�SUHGLFWLRQ�WRROV�OLNH�¶0RGHOHU·��&RQWDFW�SUHGLFWLRQ�LV�EDVHG�RQ�WKH�FRQFHSW�RI�
correlated mutations: an existing functional or structural constraint that is violated by a mutated residue can be 
reconciled by a compensating mutation of a nearby residue. Using statistical models these correlated muta-
tions can be detected from large Multiple Sequence Alignments (MSAs) to retrieve evidence for evolutionary 
conserved contacts. As of now, the full potential of information encoded in MSAs has not been exploited by 
DYDLODEOH�PHWKRGV��:H� HQKDQFH� RXU� SUHGLFWLRQV� E\� H[SOLFLWO\�PRGHOLQJ� DPLQR� DFLG� SDLU� VSHFLÀF� FRXSOLQJV�
derived from a global statistical model of the MSA. Furthermore we overcome the commonly used 8 Å C-beta 
GLVWDQFH�GHÀQLWLRQ�IRU�D�FRQWDFW��7KLV�ULJLG�WKUHVKROG�LV�QRW�ELRORJLFDOO\�SURIRXQG��DV�LQWHUDFWLQJ�UHVLGXHV�RSHU-
DWH�DW�PXFK�EURDGHU�GLVWDQFH�UDQJHV��:H�UHÀQH�WKH�SUHGLFWLRQ�RXWSXW�WXUQLQJ�D�ELQDU\�FRQWDFW�GHÀQLWLRQ�LQWR�D�
probabilistic continuous distance measure.

New methods/Translational Biochemistry
Predicting contact distance probabilities using statistical modeling 
of amino acid pair couplings
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Benedikt Zacher1, Michael Lidschreiber, Patrick Cramer, Julien Gagneur, Achim Tresch

1Max Planck Institute for Plant Breeding Research, Carl-von-Linné-Weg 10, D-50829 Köln, Germany

DNA replication, transcription and repair involve the formation of protein complexes that undergo transitions 
LQ�WKHLU�FRPSRVLWLRQ�DV�WKH\�SURJUHVV�DORQJ�WKH�JHQRPH��$YHUDJH�RFFXSDQF\�SURÀOHV�RI�'1$�ERXQG�SURWHLQV�
RYHU�JHQHV�KDYH�EHHQ�LQVWUXPHQWDO�WR�XQGHUVWDQG�WKHVH�SURFHVVHV��+RZHYHU��DYHUDJLQJ�UHTXLUHV�SUHGHÀQHG�
JHQH�VHWV��KLGHV�JHQH�VSHFLÀF�YDULDWLRQV��DQG�REVFXUHV�WUDQVLWLRQV�WKDW�GR�QRW�RFFXU�DW�À[HG�GLVWDQFHV�IURP�
the aligned gene feature. To overcome these limitations, we introduce bidirectional HMMs which infer directed, 
JHQRPLF�VWDWHV�IURP�RFFXSDQF\�SURÀOHV�GH�QRYR��$SSOLFDWLRQ�WR�51$�SRO\PHUDVH�,,�DVVRFLDWHG�IDFWRUV�LQ�\HDVW�
LGHQWLÀHV����QHZ�WUDQVFULEHG�ORFL�DQG�XQFRYHUV�JHQH�VSHFLÀF�YDULDWLRQ�RI�WKH�WUDQVFULSWLRQ�F\FOH��7KH�DQDO\VLV�
indicates a regulated initiation-elongation transition, the absence of elongation factors Ctk1 and Paf1 from 
a class of genes, a distinct transcription mechanism for highly expressed genes, and novel DNA sequence 
PRWLIV� DVVRFLDWHG�ZLWK� WUDQVFULSWLRQ� WHUPLQDWLRQ��:H�DQWLFLSDWH�ELGLUHFWLRQDO�+00V� WR� VLJQLÀFDQWO\� LPSURYH�
analysis of genome-associated directed processes.

New methods/Translational Biochemistry
Annotation of directed genomic states unveils variations 
in the Pol II transcription cycle

Tobias  Anton1, Sebastian Bultmann, Heinrich Leonhardt, Yolanda  Markaki

1Biozentrum, LMU München, D-82152

'1$�FRQWDLQV��EHVLGH�JHQHWLF��DOVR�HSLJHQHWLF� LQIRUPDWLRQ� LQ� IRUP�RI�FRPSOH[�PRGLÀFDWLRQV�DQG�KLJKHU�RU-
GHU� VWUXFWXUHV�ZLWK� VHTXHQFH�GHSHQGHQW� IXQFWLRQDO� SURSHUWLHV�� /DEHOLQJ�DQG� WUDFLQJ�RI� VSHFLÀF� VHTXHQFHV�
in living cells has been a major challenge in studying spatiotemporal dynamics of native chromatin. Here 
ZH� UHSXUSRVHG� WKH� SURNDU\RWLF�&5,635�&DV� DGDSWLYH� LPPXQLW\� V\VWHP� WR� VSHFLÀFDOO\� GHWHFW� HQGRJHQRXV�
genomic loci in vivo. We constructed catalytically inactive version of the Cas9 endonuclease, fused it with 
H*)3��G&DV��H*)3��DQG�FR�H[SUHVVHG�VPDOO�JXLGH�51$V��J51$V��WR�WDUJHW�VSHFLÀF�'1$�VHTXHQFHV�ZLWK-
out endonucleolytic cleavage. To validate this approach we designed gRNAs to label pericentric, centric and 
WHORPHULF�UHSHDWV��ZKLFK�DUH�HQULFKHG�LQ�GLVWLQFW�QXFOHDU�VWUXFWXUHV��:LWK�PDMRU�VDWHOOLWH�VSHFLÀF�J51$V�ZH�
obtained a characteristic chromocenter pattern, while gRNAs targeting minor satellites and telomeres high-
lighted smaller foci coinciding with Centromere Protein-B and Telomeric Repeat-Binding factor-2, respectively. 
'1$�VHTXHQFH�VSHFLÀF�ODEHOLQJ�E\�J51$�G&DV��H*)3�FRPSOH[HV�ZDV�GLUHFWO\�VKRZQ�ZLWK��'�)OXRUHVFHQW�
in Situ Hybridization. Structured Illumination Microscopy of gRNA/dCas9-eGFP expressing cells revealed 
chromatin ultrastructures and demonstrated the potential of this approach for chromatin conformation studies 
by super resolution microscopy. The programmable dCas9 labeling system opens new perspectives to study 
the spatiotemporal dynamics of endogenous DNA sequences during cell cycle progression and differentiation.

New methods/Translational Biochemistry
9LVXDOL]DWLRQ�RI�VSHFLÀF�'1$�VHTXHQFHV�LQ�OLYLQJ�VWHP�FHOOV�
ZLWK�D�SURJUDPPDEOH�ÁXRUHVFHQW�&5,635�&DV�V\VWHP
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1Helmholtz Center Munich - German Research Center for Environmental Health (GmbH), Molecular EXposomics (MEX), Ingolstädter 
Landstr.1, D-85764 Neuherberg, Germany

Nanomaterials are the new hot cake in the application science because of their incredible properties and 
multiple applications in human life. Buckyminsterfullerene (Fullerenes) and its derivatives (Fullerenol) belong 
WR�FDUERQ�EDVHG�QDQRPDWHULDO�DQG�WKHLU�FXUUHQW�XVH�LV�DKHDG�RI�WKHLU�WR[LFRORJLFDO�SURÀOH��7KH\�DUH�XVHG�IRU�
various purposes ranging from drug delivery to solar cell to coating of surfaces. And there is raising concern 
because of their ability to induce interfering oxidative and cytotoxic responses in cells- posing a threat both 
IRU�KHDOWK�DQG�HQYLURQPHQW��7KH�7HWUDK\PHQD�JHQXV�LV�IUHVK�ZDWHU�FLOLDWH��W\SLÀHG�E\�DQ�RYRLG�ERG\�VKDSH�
and T. thermophila are usually about 50×20cm in size. In this investigation, we observed (video and picture) 
the behavior (swimming) of the protozoa toward the fullerene  and fullerenol nanoparticles at different time 
points-3,  6, 12, and 24 h. Tetrahymena thermophila  SB210 shows increased swim speed to eat the more 
nanoparticles-food or perhaps to neutralize the negative effect of particles. This behavior changes with time. 
:H�WULHG�WR�FRQQHFW�FHOO·V�EHKDYLRU�ZLWK�LWV�PROHFXODU�UHVSRQVH�E\�WHVWLQJ�PHPEUDQH�LQWHJULW\��R[LGDWLYH�DVVD\V�
DQG�GRSDPLQH�UHOHDVH��:H�IXUWKHU�H[SORUH��LI�7HWUDK\PHQD�FDQ�EH�D�PRGHO�RUJDQLVP�IRU�3DUNLQVRQ·V�GLVHDVH"�
And to what extend?

New methods/Translational Biochemistry
Interaction of buckminsterfullerene (C60) with T. thermophila: 
Phenotypic changes due to nanomaterial

Myra-Noemi Chávez1, Thilo-Ludwig Schenck, Ursula Hopfner, Riccardo-Enzo Giunta, Hans-Günther 
Machens,nAlexandra-Viola Bohne, Jörg Nickelsen, José-Tomás Egaña

1Department of Plastic Surgery and Hand Surgery, University Hospital rechts der Isar, Technische Universität München

Tissue engineering has opened a new therapeutic avenue that promises a revolution in regenerative medi-
cine. However, to date, the regenerative potential of engineered tissues is limited and the clinical results are 
disappointing. This is mainly attributed to the unsolved problem of poor vascularization and the resulting 
hypoxia of engineered tissues. Here we propose an alternative source of oxygen to blood vessel-perfusion 
by using photosynthetic scaffolds. We have demonstrated that the unicellular photosynthetic algae Chla-
mydomonas reinhardtii can be cultured in scaffolds for dermal regeneration showing high biocompatibility and 
photosynthetic activity. Moreover, C. reinhardtii FDQ�EH�FR�FXOWXUHG�ZLWK�ÀEUREODVWV��GHFUHDVLQJ�WKH�K\SR[LF�UH-
sponse to low oxygen culture conditions. Upon engraftment of the photosynthetic scaffolds in a full skin defect 
in nude mice, symbiotic tissues composed of algae and murine cells were generated. The results obtained 
KHUH�UHSUHVHQW�WKH�ÀUVW�VWHS�WRZDUGV�HQJLQHHULQJ�KXPDQ�DXWRWURSKLF�WLVVXHV�

New methods/Translational Biochemistry
Photosynthetic Dermal Scaffold For Skin Regeneration
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Michael Discher1, Clemens Woda

1Institute of Radiation Protection, Helmholtz Zentrum München

In case of radiation exposure by radiological events a technique is needed to determine the absorbed dose 
of individuals, if no personal dosimeter is available. Previous studies have demonstrated that certain com-
SRQHQWV�RI�D�PRELOH�SKRQH��HOHFWURQLF�FRPSRQHQWV�RI�WKH�FLUFXLW�ERDUG��ÀOOHU�PDWHULDO�RI�WKH�6,0�FDUG�FKLS��
glass samples extracted from the display screen) are sensitive to ionizing radiation and suitable as accident 
dosimeters using optical stimulated luminescence (OSL) and thermoluminescence (TL) methods. For glass 
samples dosimetric properties were investigated in detail with regard to signal stability, signal bleaching, dose 
response and optimization of the minimum detectable dose. Dose recovery tests were successfully carried out 
using irradiation trials under realistic conditions. The reconstruction of the absorbed dose using glass display 
is a competitive alternative to dose assessment techniques using other electronic components of the mobile 
phone and provides a useful option for retrospective accident dosimetry.

New methods/Translational Biochemistry
Display glass of mobile phones for accident dosimetry using 
thermoluminescence measurements

Miriam Sonntag1, Janosch Hennig, Michael Sattler

1Biomolecular NMR-Spectroscopy department at TUM, 85747 Garching

Alternative  splicing generates protein variants with different, sometimes antagonistic functional properties.  
T-cell  intracellular antigen-1 (TIA-1) is  an  apoptosis promoting factor that modulates alternative splicing of 
various pre-mRNAs including the human Fas receptor. TIA-1 is a multi-domain protein which contains three 
RNA-recognition motifs (RRMs) and a C-terminal glutamine-rich domain. Central RRM2 and RRM3 domains 
associate with cognate sites in fas pre-mRNA introns, whereas the role of RRM1 still remains elusive. To char-
acterize RNA binding of TIA-1, we are investigating structures of different TIA-1 constructs in the presence of 
RNA. Information about the multi-domain arrangements and dynamics is essential to understand biological 
activity of these proteins. Therefore, we apply complementary methods like solution state NMR and small 
angle X-ray/neutron scattering. However, NMR studies of multi-domain proteins are often challenging due to 
VLJQDO�RYHUODS��OLQH�EURDGHQLQJ�DQG�VSHFWUDO�FRPSOH[LW\��2QH�DSSURDFK�WR�RYHUFRPH�WKHVH�WHFKQLFDO�GLIÀFXO-
ties is to exclusively isotope-label one segment of the studied multi-domain protein. Additionally, deuterating 
individual domains within a multi-domain complex can provide information on the relative domain positions by 
SANS. The deuterated domain can be located within the envelope using contrast variation methods by adjust-
ing the ratio of H2O to D2O in the buffer. We present segmental labeling strategy for selectively isotope-labeling 
only one domain within the TIA-1 RRM2-RRM3 construct. We applied an enzyme-based approach to record 
NMR and SANS data of this tandem construct in the absence and presence of RNA.

New methods/Translational Biochemistry
Small-angle neutron scattering (SANS) of the segmentally 
deuterated human multi-domain splicing factor 
T-cell intracellular antigen-1 (TIA-1)
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Mayur Bakshi1, Zarko Barjaktarovic, Soile Tapio, Micheal J Atkinson
1Helmholtz Zentrum München, German Research Center for Environmental Health, Institute of Radiation Biology, Neuherberg, 
Germany

Epidemiological studies establish that children and young adults are especially susceptible to radiation-in-
duced cardiovascular disease (CVD). The biological mechanisms behind the elevated CVD risk following 
exposure at young age remain unknown.  The present study aims to elucidate the long-term effects of ionizing 
radiation by studying the murine cardiac proteome after exposure to low and moderate radiation doses.

NMRI mice received single doses of total body 60Co gamma-irradiation on postnatal day 10 and were sac-
ULÀFHG���PRQWKV�ODWHU��&KDQJHV�LQ�FDUGLDF�SURWHLQ�H[SUHVVLRQ�ZHUH�TXDQWLÀHG�XVLQJ�,VRWRSH�&RGHG�3URWHLQ�
Label (ICPL) and tandem mass spectrometry (LC-MS/MS).

:H�LGHQWLÀHG�������������DQG����VLJQLÀFDQWO\�GHUHJXODWHG�SURWHLQV�DIWHU�GRVHV�RI����������������DQG�����*\�
respectively. The four doses shared 9 deregulated proteins. Bioinformatics analysis showed that most of the 
GHUHJXODWHG�SURWHLQV�EHORQJHG�WR�D�OLPLWHG�VHW�RI�ELRORJLFDO�FDWHJRULHV��LQFOXGLQJ�PHWDEROLF�SURFHVVHV��LQÁDP-
matory response, and cytoskeletal structure. The transcription factor PPAR-alpha was predicted as a common 
upstream regulator of several deregulated proteins.

This study indicates that both adaptive and maladaptive responses to the initial radiation damage persist well 
into adulthood. It will contribute to the understanding of the long-term consequences of radiation-induced 
injury and developmental alterations in the neonatal heart.

New methods/Translational Biochemistry
Long-term effects of acute low-dose ionizing radiation on 
the neonatal mouse heart

Elizabeth A. Wahl1, Thilo L. Schenck, Fernando A. Fierro, Thomas R. Peavy, Ursula Hopfner,  J. T. Egana

1Technische Universität München

Mesenchymal stem cells (MSCs) have been shown to improve tissue regeneration in several pre- and clinical 
trials. These cells have been used in combination with three-dimensional scaffolds as a promising approach 
LQ�WKH�ÀHOG�RI�UHJHQHUDWLYH�PHGLFLQH��,Q�WKLV�ZRUN��ZH�FRPSDUH�WKH�EHKDYLRU�RI�KXPDQ�DGLSRVH�GHULYHG�06&V�
seeded on four different biomaterials that are commonly used in clinical settings to determine the most suit-
able one for delivering the cells to wounds. MSCs were isolated, characterized, and seeded onto scaffolds 
FRQVWUXFWHG� IURP�ERYLQH�FROODJHQ��ÀEULQ��FKLWRVDQ��DQG�GHFHOOXODUL]HG�SRUFLQH�GHUPLV��&KLFN�FKRULRDOODQWRLF�
membranes (CAM) provide an in vivo analysis of the angiogenic potential of factors released from the cell 
VHHGHG�ELRPDWHULDOV��5HVXOWV�VKRZHG�WKDW�WKH�FRPSRVLWLRQ�RI�WKH�VFDIIROGV�VWURQJO\�LQÁXHQFH��NH\�SDUDPHWHUV�
RI�WKH�FHOOV�VXFK�DV��VHHGLQJ�HIÀFLHQF\��FHOOXODU�GLVWULEXWLRQ��DWWDFKPHQW��VXUYLYDO��PHWDEROLF�DFWLYLW\��DQG�SDU-
acrine release. This work provides in vitro and in vivo information for clinical translation and optimization for 
the use of MSCs in FDA approved biomaterials for tissue regeneration.

New methods/Translational Biochemistry
Evaluation of scaffolds for the delivery of mesenchymal stem cells 
in vivo
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Chuankui Song1, Wilfried Schwab

1Biotechnology of Natural Products,TU München

6WUDZEHUULHV�DUH�RQH�RI�WKH�PRVW�LPSRUWDQW�IUXLWV�LQ�GDLO\�OLIH�RI�KXPDQ�DQG�PD\�KDYH�EHQHÀFLDO�HIIHFWV�DJDLQVW�
oxidative stress mediated diseases. Berries contain multiple phenolic compounds, which are thought to con-
tribute to their biological properties.
The aim of this study was to isolate and elucidate the structure of interesting bioactive metabolites in straw-
berry fruits by HPHC-MS/MS, NMR and to investigate the putative biosynthesis enzymes that are involved in 
the biosynthesis of the new metabolites.
Besides, I succeeded in the cloning and characterization of genes that are involved in the biosynthesis of 
these new metabolites. Three chalcone synthases (FvCHS) were cloned from Fragaria vesca, and the enzy-
matic properties of those FvCHS were investigated after heterologous expression in BL21(DE3)pLysS cells. 
The enzymes catalyze the transformation of isovaleryl-CoA or isobutyryl-CoA with three molecules of malo-
nyl-CoA to form phlorisovalerophenone or phlorisobutyrophenone, respectively that are intermediates in the 
biosynthesis of the acylphloroglucinol derivatives. Besides, FvCHS enzymes also catalyzed the formation of 
QDULQJHQLQ�FKDOFRQH�IURP�PDORQ\O�&R$�DQG�S�FRXPDUR\O�&R$��6XEVWUDWH�VSHFLÀFLW\�RI�WKH�)Y&+6�HQ]\PHV�
was also studied.
Downregulation of the chalcone synthase gene in strawberry plants resulted in a decrease of the acylphloro-
glucinol derivatives.

New methods/Translational Biochemistry
$QWL�LQÁDPPDWRU\�DF\OSKORURJOXFLQRO�GHULYDWLYHV�DQG�LQYROYHG�
biosynthesis enzyme in strawberry fruit

Vinay Shekhar1, Diana Wimmer, Sascha Offermann

1Institut für Botanik, Leibniz Universität Hannover

Bienertia sinuspersici is one of four currently known Single-cell C4 species. Surprisingly for a C4 plant it lacks 
two different cell types forming Kranz anatomy, which was considered as a characteristic feature of C4 plants. 
Dimorphic chloroplasts, separated spatially in individual chlorenchyma cells, enable these plants to perform 
C4 photosynthesis. Previous studies have shown differential accumulation of C4 photosynthetic enzymes in 
the two different chloroplast types. This is unusual because B. sinuspersici chlorenchyma cells have one nu-
cleus but two chloroplast types. Thus, all chloroplast targeted proteins are under transcriptional control of one 
nucleus. The mechanism that targets chloroplast protein into two different chloroplasts is currently unknown. 
To understand the mechanism, in vivo localization studies with selected B. sinuspersici proteins were con-
GXFWHG��7KHUHIRUH�F'1$�VHTXHQFHV�RI�ÀYH�B. sinuspersici�JHQHV�ZHUH�DPSOLÀHG�IURP�LVRODWHG�B. sinuspersici 
RNA and fused to GFP in a binary vector. After Agrobacterium mediated transformation in B. sinuspersici and 
Nicotiana tabacum leaves, cells were isolated and observed under a scanning laser confocal microscope for 
subcellular localization of the GFP fusion proteins. Initial results show equal presence of GFP fusion proteins 
in both chloroplast types or in the cytoplasm indicating that they have not been targeted differentially. 

New methods/Translational Biochemistry
Analysis of the molecular mechanism of chloroplast 
dimorphism in Bienertia sinuspersici
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Meng Su1, Thomas Carell

1Fakultät für Chemie und Pharmazie, LMU München

For decades, nucleic acid mimics have aroused continued interest of chemists and biologists, shown impres-
sive applications in molecular biology and pharmaceutical sciences. Design, synthesis and construct of novel 
nucleic acid analogs for multifunctional complex and for expanding the genetic alphabet are of tremendous 
LQWHUHVW��3UHYLRXVO\��RXU�JURXS�KDV�UHSRUWHG� WKH�SURÀOH�RI�PHWDO�VDOHQ�EDVH�SDLU��+HUH��ZH�SUHVHQW�D�QRYHO�
pyrazole ligandoside. The ligandoside is based on 2-(1H-pyrazol-1-yl)phenol (Pz). After standard solid-phase 
synthesis, biophysical properties are tested by UV and CD spectroscopy. The melting temperature of the 
duplex depends on pH and transition metal-ion species. The neutral Pz–Cu2+–Pz base pair is slightly more 
stable than a canonical G:C base pair and the insertion preserves the duplex in B-form DNA. Furthermore, 
3]�VHOI�EDVH�SDLUV�DUH�DEOH�WR�FRPSOH[�ÀYH�DQG�WHQ�PHWDO�LRQV�LQ�D�URZ�LQ�'1$�OLNH�VWUXFWXUH��:KHQ�3]�LV�PL[HG�
with salen ligandoside, copper ion shows a preference for Pz pair. To expand the genetic code, Pz monomer is 
used in a replication system. The ligandoside shows a good performance in extending the primer to full length 
with Therminator polymerase. The crystal structure of Pz pair with polymerase is solved.

New methods/Translational Biochemistry
Pyrazole ligandoside: Preparation, characterization, 
replication and more

Raksha Ravikumar1, Martin Gänsheimer, Peter Geigenberger

1Department of Biology, LMU Munich

Sucrose-nonfermenting1-related protein kinase 1 (SnRK1) is a protein kinase of the evolutionarily conserved 
AMPK family (AMP activated protein kinase). While AMPKs are found in animals, SnRK1s are present in 
plants and are involved in physiological adaptation of plants to stress by regulating gene expression in re-
VSRQVH� WR�HQHUJ\�GHSOHWLRQ��6Q5.�V�DUH�KHWHURWULPHULF�HQ]\PHV�FRQVLVWLQJ�RI�D�FDWDO\WLF�њ� �.,1��������D�
VXEVWUDWH�WDUJHWLQJ�ћ��.,1ћ��������DQG�DQ�DFWLYDWLQJ�ќ�VXEXQLW��.,1ћќ�61)����6WXGLHV�KDYH�VKRZQ�WKDW�6Q5.��
plays a very important role in the overall plant growth and development. Its activity is tightly regulated by 
dynamic phosphorylation of its catalytic subunit, but the exact molecular mechanism of its regulation, in par-
WLFXODU��WKH�SRVW�WUDQVODWLRQDO�UHJXODWLRQ�RI�6Q5.��SURWHLQV�LV�VWLOO�QRW�FOHDU��$Q�DUWLÀFLDO�PLFUR�51$�LQGXFLEOH�
(amiR) system was developed for conditional silencing of SNF4 in the model plant Arabidopsis thaliana. Upon 
incorporation, deregulation of the SNF4 subunit of the SnRK1 proteins is caused. In this study, various types 
of induction systems and their impact on both the wild type and the amiR SNF4 induced plants were deter-
mined. Three types of induction systems were employed and their impact on sugar levels, starch levels, nitrate 
reductase activity and transcript levels were determined. 

New methods/Translational Biochemistry
Comparative study of different induction systems in amiR SNF4 
plants showing conditional deregulation of SnRK1 proteins
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Barbara Golia1, Gytis Jankevicius, Andreas G. Ladurner, Gyula Timinszky

1Department of Physiological Chemistry, Adolf-Butenandt Institute, LMU Munich

DNA damage is a threatening phenomenon for cellular life, with several pathways having been evolved to 
FRSH�ZLWK�LW��$�QXPEHU�RI�PHFKDQLVPV�UHJXODWH�WKH�'1$�GDPDJH�UHVSRQVH��LQFOXGLQJ�VSHFLÀF�SRVW�WUDQVODWLRQ-
DO�PRGLÀFDWLRQV�DQG�UHJXODWHG�SURWHLQ�FRPSDUWPHQWDOL]DWLRQ��$'3�ULERV\ODWLRQ�LV�D�FRPPRQ�SRVW�WUDQVODWLRQ�
PRGLÀFDWLRQ� WKDW�KDV�EHHQ� LPSOLFDWHG� LQ�D�QXPEHU�RI� UHSDLU�SDWKZD\V��:H�KDYH�GLVFRYHUHG�D�SURWHLQ�DEOH�
to recognise ADP-ribosylation that, upon DNA damage, is both recruited to the site of DNA damage, and 
exported from the nucleus. We focus on the regulation of such nuclear export, addressing it through the use 
of live cell imaging, complemented with biochemical and proteomic approaches. Using these tools we have 
found that nuclear export is dependent on PI3K-like kinases, a family of kinases known to be master regula-
WRUV�RI�WKH�'1$�GDPDJH�UHVSRQVH��,Q�SDUWLFXODU��LQKLELWLRQ�RI�$WD[LD�7HODQJLHFWDVLD�0XWDWHG��$70��LV�VXIÀFLHQW�
for the complete abolishment of the nuclear export. Consistent with this, a number of SQ motifs, the preferred 
FRQVHQVXV�RI�3,�.�OLNH�NLQDVHV��DUH�SUHVHQW�ZLWKLQ�WKH�SURWHLQ��ZLWK�WKHLU�PXWDWLRQ�EHLQJ�VXIÀFLHQW�IRU�WKH�IDLO-
XUH�RI�SDUWLWLRQLQJ��7KHVH�ÀQGLQJV�DUH�DQ�LPSRUWDQW�VWDUWLQJ�SRLQW�IRU�WKH�XQGHUVWDQGLQJ�RI�WKH�XSVWUHDP�HYHQWV�
of this particular DNA damage-induced nucleo-cytoplasmic partitioning of proteins.

New methods/Translational Biochemistry
The nucleo-cytoplasmic partitioning of an ADP-ribosylation-
recognising protein is regulated upon DNA damage

Daniel Bader1, Stefan Wilkening, Christophe Chabbert, Manu Tekkedil, Lin Gen, Kim Dietrich, Lars Stein-
metz, Julien Gagneur

1Gene Center, LMU Munich

The vast majority of regulatory genetic variants are found in close vicinity of the regulated gene. The distinc-
tion between cis- and trans-acting variants is a fundamental starting point to understand the mechanisms 
underlying these regulatory variants. Typical cis-regulatory variants affect transcription factor binding sites or 
RNA stability. Local trans-regulations have been less studied and include feedbacks, an essential regulatory 
feature of biological systems. To understand the contribution of cis- and trans-regulation and their potential 
LQWHUSOD\��ZH�GHYLVHG�D�QRYHO�H[SHULPHQWDO�GHVLJQ�LQ�ZKLFK�DOOHOH�VSHFLÀF�H[SUHVVLRQ�LQ�D�K\EULG�FURVV�RI�WZR�
GLVWDQW�\HDVW�VWUDLQV�LV�FRPSDUHG�WR�DOOHOH�VSHFLÀF�H[SUHVVLRQ�LQ�D�SRRO�RI�VHJUHJDQWV�RI�WKH�VDPH�FURVV��2XU�
VWDWLVWLFDO�PRGHO�RI� WKH�DOOHOH�VSHFLÀF�51$�FRXQW�GDWD� LV�EDVHG�RQ�JHQHUDOL]HG� OLQHDU�PRGHOV� IRU�51$�VHT�
counts. Moreover, we control for allele selection in the pool population by robustly estimating allele frequency 
IURP�JHQRPLF�'1$�VHTXHQFH�RI�WKH�SRRO��:H�IRXQG�VLJQLÀFDQW�GLIIHUHQFHV�RI�FLV�HIIHFWV�DPRQJ�PDMRU�JHQH�
categories (essential, non-essential, and non-coding). Furthermore, our results shed light on the effects of 
feedback in buffering or enhancing the impact of genetic variation on gene expression.

New methods/Translational Biochemistry
Of cis, trans and feedback regulation: impact on genetic 
variation on nearby genes
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Chi-Fen Hsieh, Paolo Alberton, Elias Volkmer, Matthias Schieker and Denitsa Docheva 

1Klinik für allgemeine, Unfall-, Hand- und plastische Chirurgie, LMU München

In this study, we investigated the effect of human mesenchymal stem cells (hMSC) on Achilles tendon repair. 
HMSC have been suggested as a promising cell type for tissue engineering of mesenchyme-derived tissues, 
such as cartilage, bone and tendons. We implicated a defect model in Rattus norvegicus, consisting of a 
surgical removal of three millimetres tissue from the Achilles tendon proper. The defect was then reconnected 
E\�VXWXUH�DQG�ZDV�ÀOOHG�E\�D���GLPHQVVLRQDO�FHOO�SHOOHW��$Q�HPSW\�GHIHFW�JURXS��('��ZLWKRXW�FHOO� LPSODQWD-
tion) was prepared in parallel as control. The Achilles tendons were harvested for histological and molecular 
biological evaluation at 16 weeks after surgery. Our analysis of periodic acid schiff staining revealed that the 
mucopolysaccharide content in both, ED and hMSC groups, suggests a primary stage of remodelling in these 
DQLPDOV��1H[W��EDVHG�RQ�VDIUDQLQ�2�DQG�DOFLDQ�EOXH�VWDLQLQJV��VSHVLÀF�IRU�SURWHRJO\FDQV���ZH�IRXQG�UHVLGXDO�
cartilaginous areas in ED group, which were almost absorbed in the hMSC group. The regenerated tendon-
OLNH�WLVVXHV�K06&�WUHDWHG�WHQGRQV�VKRZHG�DOVR�D�KLJKHU�ELUHIULQJHQFH�RI�DOLJQHG�FROODJHQ�ÀEUHV�E\�SRODUL]HG�
light microscopy. In conclusion, the addition of human mesenchymal stem cells promoted better repair of 
ruptured Achilles tendon.

New methods/Translational Biochemistry
Improving tendon healing by the use of human mesenchymal stem 
cells

Anna-Lena Cost1, Carleen Kluger, Katharina Austen, Anna Chrostek-Grashoff, Carsten Grashoff

1MPI of Biochemistry, Martinsried

Integrin-based focal adhesions (FAs) are complex subcellular structures mediating cell adhesion to the ex-
tracellular matrix (ECM) and consisting of several hundred proteins. One key component in FAs is talin, an 
integrin binding protein essential for integrin activation and the connection to the f-actin cytoskeleton. Another 
critical adhesion protein is vinculin, which is recruited by talin-1 to FAs mediating additional binding to the 
cytoskeleton. Even though the talin-vinculin interaction is considered crucial for proper cell adhesion and 
mechanosensitivity, it is still unknown where and when this interaction takes place. In my master thesis, I 
used Förster resonance energy transfer (FRET) to measure the talin–vinculin interaction in living cells. I can 
VKRZ�WKDW�WDOLQ���DQG�YLQFXOLQ�DV�ZHOO�DV�WDOLQ���DQG�PHWDYLQFXOLQ��D�PXVFOH�VSHFLÀF�VSOLFH�LVRIRUP�RI�YLQFXOLQ��
predominantly interact in FAs but not in the cytoplasm of cells.

,Q�WKH�VHFRQG�SDUW�RI�P\�PDVWHU�WKHVLV��,�HVWDEOLVKHG�D�WHFKQLTXH�WR�VSHFLÀFDOO\�ODEHO�LQWUDFHOOXODU�SURWHLQV�ZLWK�
FRPPHUFLDOO\�DYDLODEOH�RUJDQLF�G\HV��7KLV�PHWKRG�ZDV�VXFFHVVIXOO\�XVHG� WR�SHUIRUP�ÁXRUHVFHQFH� OLIHWLPH�
LPDJLQJ�PLFURVFRS\��)/,0��PHDVXUHPHQWV�LQ�FHOOV�DQG�PD\�EH�D�ÀUVW�VWHS�WRZDUGV�VLQJOH�PROHFXOH�H[SHUL-
ments in cells.

New methods/Translational Biochemistry
Measuring intermolecular FRET between talin-1 and (meta-)vinculin 
in living cells and sstablishing methods to measure intracellular 
FRET using organic dyes
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Cei Daniele1, Schmid Otmar, Ahluwalia Arti Devi

1University of Pisa, Italy

Interactions of nano and micro particles from the air with pulmonary epithelia (lung) are complex processes, 
mediated by the humidity of the alveolar environment as well as the diaphragm contraction. How this move-
ment contributes to nanoparticle deposition and uptake by the epithelial wall is not clearly understood, partly 
because of the lack of appropriate models which can recapitulate the alveolar microenvironment.
To study the long and short term effects of aerosol phase nanoparticles on pulmonary tissue in the presence 
of cyclic motion, we developed an air-liquid interface bioreactor with a mobile elastic membrane to simulate 
physiological lung muscle stretching. The system consists of an aerosol generator with a moving membrane 
placed between an air-liquid interface.
Lung tissue is cultured on the stretchable porous membrane, activated by an electro-pneumatic regulator. The 
membrane is sandwiched between two compartments. The mechanical properties of the membranes were 
evaluated in dry and wet conditions as well as their ability to undergo reversible cyclic deformation for long 
term experiments.
$�SURWRW\SH�EDVHG�RQ�WKH�&)'��FRPSXWDWLRQDO�ÁXLG�G\QDPLF��PRGHO�ZDV�UHDOL]HG�LQ�3'06��7KH�V\VWHP�ZDV�
FKDUDFWHUL]HG�LQ�WHUPV�RI�DHURVRO�GHSRVLWLRQ�HIÀFLHQF\��D�ÁXRUHVFHLQ�VROXWLRQ�ZDV�QHEXOL]HG�DQG�SDUWLFOH�FRQ-
centrations on the membrane and in the liquid compartment were evaluated.

New methods/Translational Biochemistry
Development of a dynamic model of the alveolar interface 
for the study of aerosol deposition

Marina Fugmann1

1CCG Type 2 Diabetes. Helmholtz Zentrum München, 2Medizinische Klinik und Poliklinik IV - Campus Innenstadt. LMU München, 
3Deutsches Zentrum für Diabetesforschung (DZD)

Women after gestational diabetes (GDM) are at high risk for developing type 2 diabetes (T2D). Shortly after 
GHOLYHU\��D�VXEJURXS�RI�WKHVH�ZRPHQ�DOUHDG\�VKRZV�SUHGLDEHWHV��GHÀQHG�DV�LPSDLUHG�IDVWLQJ�JOXFRVH��,)*��
and/or impaired glucose tolerance (IGT) or even T2D. The knowledge of risk factors for this early deterioration 
of glucose metabolism could enable personalized lifestyle interventions.

In this cross-sectional explorative interim analysis, we looked at differences between women after GDM 
grouped by an oral glucose tolerance test (oGTT) into normoglycemic (NGT) and prediabetic/diabetic indi-
viduals (IFG/IGT/T2D). We measured body composition (body mass index, body fat and waist circumfer-
ence), eating behavior (the Three Factor Eating Questionnaire, the Eating Disorder Examination and a Food 
)UHTXHQF\�4XHVWLRQQDLUH��DQG�SK\VLFDO�ÀWQHVV��VSLURHUJRPHWU\���*URXS�FRPSDULVRQV�EHWZHHQ�1*7�DQG�,)*�
,*7�7�'�ZHUH�DQDO\]HG�XVLQJ�0DQQ�:KLWQH\�8�WHVW�DQG�FRUUHODWLRQV�ZHUH�DQDO\]HG�E\�6SHDUPDQ�FRHIÀFLHQW��
74 women after DGM received an oGTT between 3.4 and 15.7 month after delivery. Our data suggest that 
RYHUZHLJKW��GLVRUGHUHG�HDWLQJ�SDWWHUQV�DQG�ORZ�SK\VLFDO�ÀWQHVV�FRQWULEXWH�WR�HDUO\�SUHGLDEHWHV�GLDEHWHV�DIWHU�
GDM. Consequently, nutrition advice, psychological counseling and encouragement of physical activity would 
be the major intervention tools to prevent or at least to slow down the development of T2D in this group of 
women.

New methods/Translational Biochemistry
Immediate prediabetes and diabetes in women after gestational 
diabetes is associated with obesity, disordered eating behavior 
DQG�ORZ�SK\VLFDO�ÀWQHVV
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Subhamoy Mandal1, Thomas Felix Fehm, Lu Ding, Xose Luis Dean Ben, Daniel Razansky1

1Institute for Biological and Medical Imaging (IBMI), Helmholtz Zentrüm München and Technische Universität München

Optoacoustics is an emerging new hybrid bioimaging modality which combines acoustical detection and 
EM absorption contrast. Optoacoustic imaging not only provides structural but also functional information 
of biological tissues. Multi-Spectral Optoacoustic Tomography (MSOT) is capable of high resolution three 
dimensional (3D) visualizations of molecular probes located deep in scattering living tissues, with resolution 
and speed representative of ultrasound. This method can simultaneously deliver anatomical, functional and 
molecular information with both high resolution and penetration capabilities. We have recently developed a 
portable spherical array probe for volumetric real-time optoacoustic imaging at centimeter scale depths, which 
has successfully provided superior imaging speed and suitability for the 3D visualization of tissues, and also 
yielded detailed in-vivo volumetric images on a mesoscopic level. The system enables us to conduct intravital 
LPDJLQJ�RI�WXPRU�PDVVHV�DQG�LQWHUQDO�RUJDQV�RI�VPDOO�DQLPDO��DQG�VWXG\�SHUIXVLRQ�SURÀOH�LQ�UHDO�WLPH��6XFK�
studies allow us to investigate hypoxia and nutrition gradients as well as cell viability, proliferation and drug 
response potentials – which is vital in understanding the dynamics of living tissues and disease prognosis and 
progression. Further, the handheld approach allows convenient handling of both pre-clinical experiments as 
well as clinical measurements in human subjects. Hopefully this innovation will be instrumental in aiding the 
translation of the powerful and promising MSOT technology from the laboratory to clinical practice – and allow 
XV�WR�¶KHDU�WKH�PROHFXOHV·�LQ�DFWLRQ�

New methods/Translational Biochemistry
Multispectral optoacoustic imaging - 
Molecular imaging engineering for translational medicine

Christian Lutzweiler1, Reinhard Meier, Ernst Rummeny, Vasilis Ntziachristos, Daniel Razansky

1IBMI Institute for Biological and Medical Imaging, Helmholtz Zentrum München

Besides the established clinical imaging modalities like Computed Tomography or Magnetic Resonance Im-
aging, optical imaging modalities, owing to their versatile contrast, have greatly enriched clinical and basic 
biological discovery. However, due to the strong light scattering in living tissues, spatial resolution of the optical 
method quickly deteriorates when deep tissue imaging at the millimeter to centimeter penetration scale is con-
sidered. Multispectral Optoacoustic Tomography (MSOT) overcomes this resolution degradation by means 
of detection of acoustic pressure waves generated via the optoacoustic effect. MSOT is therefore capable of 
yielding anatomical, functional and molecular images with spatial resolutions on the order of several tens to 
several hundreds of microns deep in strongly scattering tissues. Thus far, MSOT has mainly been applied in 
small animal ex vivo and in vivo basic research studies, further assisted with functional and molecular agents. 
Clinical applications of the optoacoustic method are also emerging, e.g. in in vivo breast cancer studies or 
LQWUDYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��+HUHLQ��ZH�EULHÁ\�LQWURGXFH�WKH�IXQGDPHQWDOV�RI�0627�DQG�VRPH�RI�LWV�
recent application developments and further showcase clinical potential of the method for visualization of 
rheumatoid arthritis.

New methods/Translational Biochemistry
Multispectral optoacoustic tomography: A highly promising optical 
imaging modality for clinical arthritis imaging
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Hepatitis C virus (HCV) is a worldwide problem. It is estimated that 170 million individuals are infected with 
hepatitis C Virus. About 150 million people are chronically infected, and more than 350000 people die every 
year from hepatitis C-related liver diseases.
Egypt is reported to have the highest number of infected individuals worldwide due to the use of contaminated 
parental anti-schistosomal therapy. The dominant genotype in Egypt is HCV genotype 4. Nearly 100 crystal 
structures of HCV NS5B have been reported, covering genotypes 1a, 1b, 2a and 2b, although all structures 
lack the C-terminal membrane-anchoring tail, but not for genotype 4. Crystallization methods for proteins have 
been the subject of decades of development, yet protein crystallization remains the limiting step in structural 
studies. One of the used techniques is to perform the crystallization experiment in a Microgravity environment 
(Space shuttle or on the ISS). Gravity is considered a non-preferable condition for protein crystallization as 
it raises the convection of the samples. Some of the carried out experiments introduced better results than 
the ground based experiments, but still that is not always the case. We expect that crystallizing a certain 
W\SH�RI�+&9�SURWHLQ�FDQ�JLYH�D�FOHDU��ODUJH�FU\VWDO�ZKLFK�VKDOO�EH�XVHG�GHVLJQLQJ�QHZ�VSHFLÀF�GUXJV�IRU�+&9�
genotype 4.

New methods/Translational Biochemistry
Hepatitis C virus protein crystallization in outer space

Julia von Rohrscheidt1, Christine Federle, Alexander Steinkasserer, Ludger Klein

1Institute for Immunology, Ludwig-Maximilians-Universität, München

The main players of adaptive immunity, Tcells, are established in the thymus. The thymic microenvironment 
accomplishes the generation of a highly diverse and self-tolerant Tcell repertoire in two steps: during positive 
selection cortical thymic epithelial cells (cTEC) allow thymocytes which have successfully rearranged their T 
cell receptor to proceed to negative selection, which is mediated by medullary TEC by deleting auto-reactive 
T cells. Mice lacking the CD83 gene show a severe reduction in CD4+ T cells and reduced MHCII surface lev-
els. The importance of CD83 for proper Tcell development is known, but its actual function is still unresolved.
We addressed the question if the reduced MHCII level of cTEC is causative for the impaired CD4+ Tcell devel-
opment or if CD83 has additonal MHCII-independent functions, such as cell-to-cell signalling. To test this, we 
introduced truncated versions of CD83 into TEC. This fast and new method enables us to introduce genes of 
interest into TEC and study their effects in vivo. Using this method, we could demonstrate that reconstitution 
RI�WKH�WUDQVPHPEUDQH�GRPDLQ�RI�&'���DORQH�EHLQJ�VXIÀHQW�WR�UHVFXH�QRUPDO�&'�+ T cell development in the 
CD83-/- RTOC, whereas the extracellular domain  is dispensable for positive selection of thymocytes. There-
fore, we can exclude signalling in trans via CD83 being essential for Tcell development.

Immuology/Cancer/Epigenetics
The function of CD83 in the thymus
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A new therapeutic approach for HCC is adoptive T-cell therapy. Glypican-3 (GPC3) as a tumour associated 
antigen is expressed in up to 60% of all HCC but not in healthy human liver tissue. Our goal is to isolate GPC3-
VSHFLÀF�7�FHOO�UHFHSWRUV�DQG�WR�H[SUHVV�WKHP�LQ�7�FHOOV�WR�UHQGHU�WKHP�FDSDEOH�RI�UHFRJQL]LQJ�DQG�HOLPLQDWLQJ�
GPC3-expressing HCC.

Immunodominant epitopes for GPC3 have not been described. We used Ultra-Nano-HPLC coupled on-line to 
the Q exactive mass spectrometer to obtain a comprehensive HLA class I peptidome from a GPC3+/HLA-A2+ 
KHSDWRPD�FHOO�OLQH��7ZR�SUHGRPLQDQW�+/$�$��ERXQG�*3&��SHSWLGHV�ZHUH�LGHQWLÀHG�DQG�XVHG�WR�WDUJHW�*3&��
epitopes that are presented on HCC cells.

To isolate tumour reactive T-cells, an allo-restricted stimulation approach was used. Dendritic cells from HLA-
A2 negative donors were co-transfected with GPC3 and HLA-A2 RNA and used to stimulate and expand T-
cells from the autologous naïve T-cell repertoire. We detected and expanded MHC-streptamer-positive CD8+ 
7�FHOOV�VSHFLÀF�IRU�ERWK�WDUJHWHG�*3&��HSLWRSHV��DQG�JUHZ�7�FHOO�FORQHV�IURP�WKHP��$GRSWLYH�7�FHOO�WKHUDS\�
using GPC3-redirected T-cells provides a promising new approach for treatment of HCC.

Immuology/Cancer/Epigenetics
T cell re-direction against Glypican-3 for immunotherapy of 
hepatocellular carcinoma (HCC)

Nikolai Falk1, Martin Irmler, Frauke Neff, Thomas Negele, Jochen Graw, Christine Spitzweg, 
Natalia Pellegata

1Institute of Pathology, Helmholtz Zentrum München

Medullary thyroid cancer (MTC) originates from the parafollicular C-cells of the thyroid gland. Hereditary MTCs 
carry RET mutations and are part of the multiple endocrine neoplasia (MEN) syndrome. MTC is one of the few 
malignancies with rising incidence and accounts for 8-15% of all deaths related to thyroid cancers because it 
has a high tendency to metastasise. C-cells do not concentrate radioactive iodine nor are sensitive to chemo-
therapy. Therefore, total thyroidectomy is the current method of treatment. Animal models of MTC carrying 
5(7�VSHFLÀF�PXWDWLRQV�KDYH�EHHQ�FUHDWHG��EXW�WKHLU�SKHQRW\SH�GRHV�QRW�FORVHO\�UHÁHFW�WKH�KXPDQ�GLVHDVH��
:H�UHFHQWO\�LGHQWLÀHG�D�YDULDQW�RI�WKH�0(1�V\QGURPHV�WKDW�VSRQWDQHRXVO\�GHYHORSHG�LQ�D�6SUDJXH�'DZOH\�
rat colony.
The main aim of this study is to determine the validity of the MENX-associated thyroid tumours as a model of 
human MTCs. The initial histological evaluation shows a high degree of homology  between MENX associated 
thyroid lesions and human MTCs. Additionally, the MENX thyroid tumours were investigated at the molecular 
OHYHO�E\�LQYHVWLJDWLQJ�WKHLU�PLFUR51$�H[SUHVVLRQ�SURÀOH��$�FRPSDULVRQ�RI�PLFUR51$�VLJQDWXUHV�EHWZHHQ�UDW�
thyroid tumours and human MTC lesions showed similar expression patterns, making MENX rats a suitable 
model of MTC.

Immuology/Cancer/Epigenetics
The MENX rats as an animal model for medullary thyroid 
carcinoma
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The genetic information of eukaryotes is packaged into chromatin. This DNA-protein complex plays an impor-
tant role, not only in compacting the genome inside the nucleus, but also in regulating gene accessibility and 
expression. The genome can be partitioned into active euchromatin and inactive heterochromatin domains. 
Ubiquitylation plays an important role in chromatin regulation and is not restricted to monoubiquitylation of 
histones H2A and H2B. The addition of ubiquitin also marks chromatin factors for degradation. In fact we are 
interested in studying the role of ubiquitylation in shaping the chromatin domains through proteolysis.
In Schizosaccharomyces pombe the boundary factor Epe1 prevents spreading from heterochromatin into 
neighboring euchromatin. Epe1 is selectively ubiquitylated and degraded within heterochromatic domains, 
FRQÀQLQJ�KLV�SUHVHQFH�WR�WKH�KHWHURFKURPDWLF�ERXQGDULHV��1RZ��ZH�VHHN�WR�XQGHUVWDQG�WKH�PHFKDQLVPV�WKDW�
protect Epe1 from being degraded at the boundaries. Currently, we focus on the possible role of deubiquitylat-
ing enzymes (DUBs) in reversing the ubiquitylation of Epe1 at the boundaries and deleted different DUBs in 
a reporter strain that contains the ura4 gene outside the boundary of the heterochromatic mating locus.  We 
determined the spreading of heterochromatin by in vivo silencing assays and by quantitatively assessing the 
H[SUHVVLRQ�OHYHOV�RI�WKH�UHSRUWHU�JHQH��2XU�SUHOLPLQDU\�UHVXOWV�VXJJHVW�DQ�LQYROYHPHQW�RI�VSHFLÀF�'8%V�LQ�WKH�
control of heterochromatin-euchromatin boundaries. The ongoing experiments aim to determine the relation 
of these DUBs with Epe1 regulation and other chromatin factors.

Immuology/Cancer/Epigenetics
Ubiquitylation in the regulation of heterochromatic boundaries

Hadi Karimzadeh1, Anna Kosinska, Melanie Fiedler, Bettina Budeus, Jan Grabowski, Maria Homs, Antonella 
Olivero, Maria Buti, Hossein Keyvani, Francisco Rodríguez Frías, Seyed Moayed Alavian, Daniel Hoffmann, 
Antonina Smedile, Mario Rizzetto, Heiner Wedemeyer, Jörg Timm, Michael Roggendorf

1Institute of Virology, University Hospital of Essen, University Duisburg-Essen, Germany

The immunopathology of hepatitis delta virus (HDV) infection remains unclear. However, CD8+ T-cell re-
sponse seems to play a key role in the outcome of the infection. In the presence of cytotoxic T lymphocyte 
(CTL) immune response, those viruses with mutations within MHC class I restricted epitopes are able to 
evade effector T-cell recognition, resulting in chronic infection. Consequently, the aims of this Europe-wide 
study were: analysis of the genotype(s); characterization of the variability of the large hepatitis delta antigen 
�/�+'$J��DQG�LGHQWLÀFDWLRQ�RI�+'9�LPPXQH�HVFDSH�IURP�&'���7�FHOO�UHVSRQVH��7KH�VHTXHQFHV�RI�/�+'$J�
from 146 chronically infected patients, and their HLA class I backgrounds were determined. Almost all of the 
sequences were branched under genotype 1. A higher frequency of mutations in a known HLA-B27 epitope 
and in a predicted HLA-A24 epitope in HLA-B27/A24 positive patients was detected, as compared to negative 
patients. Longitudinal studies indicate that the mutation rates depend on the time of onset of the super-infec-
tion. There was a higher mutation rate shortly after the onset of infection. The results suggest that immune 
escape from CD8+ T-cell response may contribute to the persistence of HDV in chronically-infected patients, 
and to the evolution of circulating HDV isolates. 

Immuology/Cancer/Epigenetics
Immune evasion of hepatitis delta from CD8+ T cell immune 
response 
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Polycomblike (Pcl) protein is an accessory component of Polycomb Repressive Complex 2 (PRC2), which 
methylates histone H3 at lysine K27 (H3-K27) to repress its target genes. The Pcl protein is required for gen-
erating high-levels of H3-K27 tri-methylation in the chromatin of Polycomb target genes by helping to anchor 
PRC2 at Polycomb Response Elements (PREs) of these target genes. However, the mechanism by which 
Pcl binds to PREs and how it tethers PRC2 are not well understood. Using X-ray crystallography, we deter-
mined the structure of the Drosophila�3FO�SURWHLQ�FRQVWUXFW�FRQWDLQLQJ�WKH�VHFRQG�3+'�ÀQJHU�DQG�DQ�DGMDFHQW�
winged-helix domain (PclPHD2-WH). In addition, we present biophysical analysis showing that the winged-helix 
GRPDLQ�RI�3FO�ELQGV�WR�'1$�LQ�D�VHTXHQFH�QRQ�VSHFLÀF�PDQQHU�ZLWK�PRGHUDWH�ELQGLQJ�DIÀQLW\�IRU�35(�'1$��
An equivalent human Pcl orthologue PHF1 protein construct (i.e. PHF1PHD2-WH) also binds to DNA with similar 
DIÀQLW\��8VLQJ�'1$�SUREHV�FRQWDLQLQJ�&S*�GL�QXFOHRWLGHV�WKDW�ZHUH�HLWKHU�PHWK\ODWHG�RU�QRQ�PHWK\ODWHG��ZH�
ÀQG�WKDW�3+)��ELQGV�ERWK�NLQGV�RI�SUREHV�ZLWK�FRPSDUDEOH�DIÀQLW\�� � �
Taken together, these studies establish that Drosophila and human Pcl proteins are DNA-binding proteins and 
suggest that this DNA-binding activity might contribute to PRC2 anchoring at PREs in Polycomb target genes.

Immuology/Cancer/Epigenetics
Structural studies on the Drosophila Polycomblike protein

Nicolas Jäger1, Jürgen Heesemann, Nikolaus Ackermann

1Max-von-Pettenkofer Institute, LMU Munich

Yersinia enterocolitica and Yersinia pseudotuberculosis are enteropathogenic bacteria causing diseases rang-
ing from self-limiting diarrhea to sepsis. In Y. enterocolitica but not in Y. pseudotuberculosis, the trimeric au-
totransporter Yersinia adhesin A (YadA) is an essential factor for mediating mouse virulence. The N-terminal 
tip domain (NTTD) of YadA shows high sequence variability between different Yersinia species, serotypes and 
strains. To study the impact of these differences on binding to extracellular matrix (ECM) proteins, autoaggluti-
nation and mouse virulence, we introduced genes of YadA species variants and NTTD deletion constructs into 
the Yersinia virulence plasmid pYV and transformed them into the Y. enterocolitica strain WA314. Our studies 
in an intraperitoneal mouse infection model showed that NTTD is crucial for virulence in Y. enterocolitica YadA 
but not in Y. pseudotuberculosis YadA. Deleting parts of the NTTD alters the autoagglutination behavior of the 
strains. Also NTTD-dependent changes in the characteristics of binding to different ECM proteins, like colla-
JHQ�DQG�ODPLQLQ��ZHUH�GHWHFWHG��0RGLÀFDWLRQV�RI�WKH�ELQGLQJ�DIÀQLW\�RI�Y. enterocolitica YadA to ECM proteins 
VHHP�WR�UHGXFH�PRXVH�YLUXOHQFH�WR�D�KLJKHU�GHJUHH�WKDQ�WKH�VDPH�PRGLÀFDWLRQV� LQ�Y. pseudotuberculosis 
YadA. Interestingly, changes in autoagglutination seemed to have no impact at all.

Immuology/Cancer/Epigenetics
YadA mediated virulence in Yersinia is dependent on its collagen 
adherence, but not its autoagglutination capacity
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Head and neck squamous cell carcinoma (HNSCC) is worldwide one of the most frequent cancer types. De-
spite ongoing developments tumors are not always responding properly to therapies leading to a poor overall 
patient survival. Especially radioresistancy of tumors represent an important problem that causes therapy 
IDLOXUH��WKXV��WKH�LGHQWLÀFDWLRQ�RI�PROHFXODU�PDUNHUV�SUHGLFWLQJ�UDGLDWLRQ�UHVSRQVH�RI�+16&&�ZRXOG�DOORZ�WKH�
improvement of therapy by the application of personalized therapy approaches. DNA gains on chromosome 
16q23-24 have been shown to correlate with a reduced progression-free survival rate of HNSCC patients after 
radiotherapy. The FancA gene, a member of the FA/BRCA pathway, is located on chromosome 16q24.3 and 
has been proposed as potential biomarker for HNSCC radiation response. Here, FancA overexpressing cells 
have been generated in order to elucidate the effect of FancA alterations on radiation response in vitro. FancA 
overexpressing cells showed enhanced radioresistance compared to control cells, supporting a role of FancA 
in the mechanisms leading to radiation resistance in HNSCC. Additionally, data on cell viability, senescence 
as well as measurements of DNA repair activity after in vitro irradiation prove a radioprotecting effect of FancA 
overexpression. 

Immuology/Cancer/Epigenetics
FancA overexpression and radiation resistance in cell lines of 
head and neck squamous cell carcinoma

Hari Raj Singh1, Markus Hassler, Sebastien Huet, Andreas Ladurner, Gyula Timinszky

1Department of Physiological Chemistry, Adolf Butenandt Institute - Faculty of Medicine, Ludwig-Maximilians-Universität

ATP-dependent chromatin remodeling enzymes alter nucleosome structure and facilitate transcription, rep-
lication and DNA repair. However, little is known about how DNA damage triggers their activity. ALC1 is a 
unique chromatin-remodeling enzyme whose activity is strictly regulated by a dynamic posttranslational modi-
ÀFDWLRQ��3RO\�$'3�ULERV\ODWLRQ���$/&��KDUERUV�D�&�WHUPLQDO�PDFURGRPDLQ�DQG�DQ�1�WHUPLQDO�VQI��OLNH�$73DVH�
domain separated by a linker. This modular architecture provides a way to couple DNA damage-induced poly-
ADP ribosylation (PARylation) with chromatin remodeling. The macrodomain mediates PARylation dependent 
recruitment to sites of DNA damage and the ATPase domain is thought to remodel chromatin at the damage 
site. Here, we show that the ATPase domain and the macrodomain physically interact. The interaction is lost 
upon PARylation, both in vivo and in vitro, and is dependent on the intact ADP-ribose binding pocket of the 
PDFURGRPDLQ��$OVR��SRO\�$'3�ULERVH�EXW�QRW�PRQR�$'3�ULERVH�LV�QHFHVVDU\�DQG�VXIÀFLHQW�IRU�WKH�ORVV�RI�LQ-
teraction. We further observe that there are at least two bridging segments between the ATPase and the mac-
URGRPDLQ��,Q�DGGLWLRQ��RXU�ÁXRUHVFHQFH�OLIHWLPH�PHDVXUHPHQWV�LQGLFDWH�FRQIRUPDWLRQ�UHDUUDQJHPHQWV�ZLWKLQ�
ALC1 upon DNA damage dependent on intact ADP-ribose binding pocket. In summary, our data together with 
previous studies indicates that the macrodomain not only acts as a recruitment module but is also the repres-
sor, activator and processivity factor during different stages of remodeling reaction. Our data thus supports the 
emerging concept of remodeler activation through intra-molecular interactions.

Immuology/Cancer/Epigenetics
DNA damage activates the chromatin remodeler ALC1 through 
ADP-ribosylation
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The modulation of the neutrophil CXC chemokine receptor-2 (CXCR2) is an important mechanism for control-
ling neutrophil responsiveness. The expression of CXCR2 is rapidly down-modulated by lipopolysaccharide 
(LPS) via tyrosine kinase-dependent mechanism, whereas IL-8 down-modulates surface CXCR2 expression 
WKURXJK�UDSLG�UHFHSWRU�LQWHUQDOL]DWLRQ��$FXWH�SKDVH�SURWHLQ�њ��DQWLWU\SVLQ��$�$7��LV�D�NQRZQ�UHJXODWRU�RI�QHX-
WURSKLO�UHVSRQVHV�WR�/36��KRZHYHU��$�$7·V�HIIHFW�RQ�&;&5��H[SUHVVLRQ�KDV�QRW�EHHQ�LQYHVWLJDWHG��3ULPLQJ�
of human neutrophils with LPS caused a time-dependent decrease in surface CXCR2 levels and reduction in 
CXCR2 mRNA. At 1h, A1AT enhanced while at 4h it abolished the effect of LPS on CXCR2 expression. Simi-
larly, when compared to IL-8 primed cells, addition of A1AT caused an initial enhanced internalization and a 
subsequent re-expression of surface CXCR2 without affecting CXCR2 mRNA. Remarkably, A1AT enters into 
the neutrophil rapidly, induces transient ERK1/2 activation and localizes into plasma membranes, cytosol and 
VHFUHWDU\�YHVLFOHV�SXVKLQJ�RXW�,/����3UHWUHDWPHQW�ZLWK�8������D�KLJKO\�VSHFLÀF�0(.����LQKLELWRU��DEROLVKHG�
A1AT induced ERK1/2 activation and IL-8 release, and attenuated effect of A1AT on CXCR2 expression in 
LPS or IL-8-primed neutrophils. Our data show that A1AT modulates surface CXCR2 expression via activation 
of ERK1/2 pathway and concomitant modulation of IL-8 release.

Immuology/Cancer/Epigenetics
њ��$QWLWU\SVLQ�UHJXODWHV�,/���UHOHDVH�DQG�&;&5��H[SUHVVLRQ�LQ�
human neutrophils

Umme Asma, Wajihullah Khan

Malaria remains as an important public health problem globally. Over a period of 2 years we observed patients 
admitted in the JNMC, Aligarh and collected 360 samples. Plasmodium falciparum, Plasmodium vivax and 
mixed infections happened to 64, 34 and 2 percent during years 2011-2012. The peak transmission period 
was observed following rainy season during the month of September and October which continued till Novem-
ber. Fever  with chills, abdominal pain, vomiting and cough  were the most frequent symptoms and were more 
prominent in falciparum malaria  as compared to P. vivax infection. Thrombocytopenia, Anemia, splenomegaly, 
and respiratory distress were noticed in 69, 39, 60, 10% and 47, 15, 35, 3% P. falciparum and P. vivax cases. 
Jaundice was observed in 15 and 4% cases of falciparum and vivax malaria. Cerebral malaria was observed 
in only a few patients having P. falciparum infection but no fatality was observed.

Immuology/Cancer/Epigenetics
Clinical manifestations of complicated and uncomplicated malaria 
in Aligarh, India
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Breast cancer is one of the most common cancers worldwide. Beside risk factors such as age and lifestyle, 
exposure to ionizing radiation is known to enhance the breast cancer risk. MicroRNAs are small noncoding 
RNAs that control gene expression at the post-transcriptional level. Further, microRNAs are now being used 
DV�SURJQRVWLF�DQG�SUHGLFWLYH�ELRPDUNHUV�IRU�KXPDQ�FDQFHU��3UHVHQW�VWXG\�DLPV�DW�LGHQWLÀFDWLRQ�RI�PLFUR51$V�
WKDW�DUH�VSHFLÀFDOO\�GHUHJXODWHG�LQ�UDGLDWLRQ�DVVRFLDWHG�EUHDVW�FDQFHU��+HUH��ZH�DSSOLHG�D�FDVH�FDVH�VWXG\�GH-
VLJQ�E\�LQYHVWLJDWLQJ�JOREDO�PLFUR51$�H[SUHVVLRQ�SURÀOHV�XVLQJ�$JLOHQW�PLFURDUUD\V��)RUPDOLQ�À[HG�SDUDIÀQ�
embedded clinical breast cancer samples from 46 radiation-exposed and 48 non-exposed Ukrainian breast 
cancer patients from the same region were analyzed. Most of the exposed patients worked as clean-up work-
ers after the Chernobyl disaster at the site of accident. Amongst 1205 analyzed microRNAs, hsa-miR-4299 
and hsa-miR-196a-5p were found to be differentially expressed and were validated using qRT-PCR. These 
PLFUR51$V�DUH�WKH�ÀUVW�SRWHQWLDO�UDGLDWLRQ�ELRPDUNHUV�LQ�KXPDQ�EUHDVW�FDQFHU��:H�DUH�QRZ�VHWWLQJ�XS�D�VWXG\�
for the validation of these microRNAs in an independent set of samples. In case of positive validation, the iden-
WLÀHG�PLFUR51$V�FRXOG�VHUYH�DV�SUHGLFWLYH�DQG�SURJQRVWLF�ELRPDUNHUV�RI�UDGLDWLRQ�LQGXFHG�EUHDVW�FDQFHU�DQG�
as targets in personalized therapy approaches. Moreover, above results provide an important step towards 
elucidating molecular mechanisms of radiation-induced breast cancer.

Immuology/Cancer/Epigenetics
Comparative global characterization of microRNA-expression 
in radiation-associated and sporadic breast carcinomas

Anke Gräßel1, Katharina Dietz, Stefanie M. Hauck, Christine von Törne, Edda Kloppmann, Carsten Schmidt-
Weber, Kathrin Suttner

1ZAUM - Center of Allergy and Environment, Technische Universität and Helmholtz Zentrum München

The cell surface is the bridge between the environment and the cell itself. To gain more knowledge about 
processes taking place during T cell differentiation, it is essential to monitor these changes of the surface 
composition. Since allergies and asthma are an increasing problem and it is known that an imbalanced dif-
ferentiation process of naïve T cells (the common progenitor for all Th cell subsets) could be a reason for this, 
we wanted to elucidate this process in a more complete way. By combining RNA and corresponding surface 
protein expression data from naïve and activated T cells, we created a surface library of naïve T cells. This 
hypothesis-free analysis enabled us to identify 140 cell surface proteins on naïve and activated T cells, partly 
not described in an immunological context before. Functional studies of these proteins are ongoing to clarify 
their role on the surface of naïve T cells. The Liquid chromatography-tandem mass spectrometry (LC-MS/MS) 
based cell surface capturing (CSC) technology was used to enrich and identify cell surface glycoproteins and 
WKHLU�TXDQWLWDWLYH�FKDQJHV�GXULQJ�DFWLYDWLRQ��њ&'��њ&'�����7KH�WUDQVFULSWLRQDO�VWDWH�RI�QDwYH�DQG�DFWLYDWHG�7�
FHOOV�ZDV�LQYHVWLJDWHG�E\�PLFURDUUD\�EDVHG�JHQH�H[SUHVVLRQ�SURÀOLQJ���[��.��DQG�DQDO\VLV�ZLWK�*HQH6SULQJ�
Software (Agilent).

Immuology/Cancer/Epigenetics
Transcriptional and translational library of the naïve T cell 
surface - An advanced view on the early activation process
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In pancreatic ductal adenocarcimoma (PDAC), activating Kras mutations drive cancer initiation. Acinar 
cells undergo acinar-ductal metaplasia (ADM) and develop to PDAC in an epidermal growth factor receptor 
(EGFR)-dependent manner. We addressed the role of endocytosis in PDAC using primary 3D acinar epithelial 
explants from conditional mouse models based on KrasG12D (CK) and EGFR deletion (CKE). CK acinar ex-
plants mimic ADM ex vitro in an EGFR-dependent manner. Endocytosis increased during ADM in CK, but not 
in CKE, explants. Pharmacological inhibition of endocytosis inhibited ADM in a dose-dependent manner and 
reduced P-ERK activation, suggesting that endocytosis is required for sustained ERK signaling. Furthermore, 
endocytosis induced by hypoosmotic shock in explants lacking EGFR rescued ADM phenotype independently 
of Kras and induced P-ERK activation in presence of KrasG12. In cancer cells, endocytosis was required for 
cell proliferation independent of EGFR and KrasG12D, although cells lacking KrasG12D displayed reduced basal 
endocytosis. Blocking endocytosis did not compromise the growth of KrasG12D-pancreatic tumor xenografts. 
Thus, we hypothesize that EGFR is essential for maintenance of the endocytic compartment, a conditio sine 
qua non for ADM. Additionally, endocytosis may be required together with oncogenic KrasG12D for sustained 
ERK signaling in acinar cells undergoing ADM, but not for tumor maintenance 

Immuology/Cancer/Epigenetics
Endocytosis drives Kras-dependent tumor initiation in the 
pancreas

Tarik Bozoglua,1, Ariadni Spyrogloua,1, Rajesh Rawal, Fabio De Leonardis, Christina Sterner, Sheerazed 
Boulkroun, Arndt G. Benecke, Luca Monti Maria-Christina Zennaro, Ann-Kristin Petersen, Angela Döring, 
Antonio Rossi, Martin Bidlingmaiera, Richard Warth, Christian Gieger, Martin Reinckea,2, Felix Beuschleina,2

aMedizinische Klinik und Poliklinik IV, Klinikum der Universität München, Munich, Germany
1,2These authors have contributed equally to this project

7KH�PROHFXODU�PHFKDQLVPV�WKDW� OHDG�WR�DXWRQRPRXV�DOGRVWHURQH�VHFUHWLRQ�DUH�QHFHVVDU\�WR�ÀQG�ELRPDUN-
ers and therapeutic targets for primary aldosteronism. We have investigated SLC26A2, a gene at a locus 
that was associated with aldosterone to renin ratio in a genome-wide association study among participants 
of a population based survey. This gene encodes a sulfate transporter and had no reported adrenal func-
WLRQ��\HW�ZH�REVHUYHG�VLJQLÀFDQWO\�KLJK�PXULQH�DGUHQDO�JODQG�H[SUHVVLRQ��ZKLFK�ZDV�GRZQ�UHJXODWHG�LQ�YLYR�
with angiotensin II and potassium. Also, SLC26A2 expression was lower in aldosterone producing adenomas 
compared to normal adrenal glands. A knockdown of the gene in adrenocortical NCI-H295R cells drastically 
increased aldosterone production as well as upstream events such as CAMK pathway and intracellular Ca2+ 
content. Further substantiation of these observations came from a knock out mouse model which presented 
LQFUHDVHG�DOGRVWHURQH�RXWSXW�LQ�D�JHQGHU�VSHFLÀF�PDQQHU��7KHVH�REVHUYDWLRQV�LQGLFDWH�WKDW�D�SRVVLEOH�LPSDFW�
of SLC26A2 in aldosterone secretion regulation may be present in the etiology of primary aldosteronism.

Protein-Biochemistry/”-omics”
SLC26A2 in primary aldosteronism 
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Katharina Gründler1, Hanna Mannell, Björn Krämer

1Medical Policlinic LMU, Cardiology

The ubiquitin-proteasome systems (UPS) is the major degradatory pathway for proteins. It not only maintains 
protein quality control but is also involved in critical cellular processes such as apoptosis, antigen presentation 
and the development of neurodegenerative and vascular diseases. Recently a proteasome complex has also 
EHHQ�LGHQWLÀHG�LQ�SODWHOHWV��KRZHYHU�LWV�UHJXODWLRQ�DQG�ELRORJLFDO�IXQFWLRQ�DUH�QRW�ZHOO�NQRZQ��,Q�WKLV�ZRUN��ZH�
focus on the regulation of the 20S and 26S proteasome in human platelets and aim to identify novel regulators 
of the platelet proteasome.

We initially demonstrated that most genes of the UPS and of the proteasome subunits are expressed in plate-
OHWV��&K\PRWU\SVLQ���WU\SVLQ��DQG�FDVSDVH�OLNH�DFWLYLW\�RI�WKH���6�DQG���6�SURWHDVRPH�ZDV�TXDQWLÀHG�LQ�O\VHG�
platelets. Interestingly, catalytic activity differed among the proteasome subunits while trypsin-like activity of 
the 20S proteasome was the highest. Epoxomicin robustly inhibited the platelet proteasome and resulted in an 
increased accumulation of poly-ubiquitinated protein. To mimic an infectious disease scenario, we incubated 
1x108 platelets with 4x106 E. coli bacteria for 4h and detected increased activity of the proteasome and accel-
erated degradation of polyubiquitinated proteins. This effect was reversible with inhibition of the proteasome. 
6XSSRUWLQJ�WKHVH�ÀQGLQJV��SODWHOHWV�LVRODWHG�IURP�VHSVLV�SDWLHQWV�UHYHDO�DQ�RYHUH[SUHVVLRQ�RI�WKH�SURWHDVRPH�
DFWLYDWLQJ�VXEXQLW�360(���:H�LGHQWLÀHG�QRYHO�PHGLDWRUV�WKDW�DFWLYDWH�WKH�SURWHDVRPH�LQ�SODWHOHWV��7KLV�GDWD�
may help in understanding the functional role of the proteasome in platelets, its role for platelet functions and 
platelet-related diseases.

Protein-Biochemistry/”-omics”
External regulators of the proteasome in human platelets

Varun Bhaskar1, Vladimir Roudko, Jérôme Basquin, Kundan Sharma, Henning Urlaub, Bertrand Séraphin, 
Elena Conti

1Department of Structural Cell Biology, Max Planck Institute of Biochemistry, Martinsried

'HDGHQ\ODWLRQ�LV�WKH�ÀUVW�DQG�UDWH�OLPLWLQJ�VWHS�LQ�P51$�WXUQRYHU��DQ�LPSRUWDQW�VWHS�LQ�JHQH�H[SUHVVLRQ��7KH�
evolutionarily conserved Ccr4-Not complex is the central molecular machinery that catalyzes the processive 
deadenylation of mRNA poly(A) tails. The Ccr4-Not complex is a multisubunit complex organized around a 
large scaffold protein, Not1. The complex has a modular architecture with at least two distinct modules: a 
“deadenylase module” and a “Not module”. Previous studies have revealed the structure and have dissected 
the activities of the deadenylase module. To explore the function of the Not module, we have mapped the 
interacting domains of the yeast Not1, Not2 and Not5 proteins. We have determined the 2.8 Å structure of this 
ternary complex that forms the core of the Not module. The structure shows how the Sm-like domains of Not2 
and Not5 dock on to an extensive HEAT-repeat region in Not1. Disrupting the interactions within the ternary 
complex shows severe growth defects in yeast. Based on structural information and in vitro assays, we found 
that the ternary complex forms a composite surface that binds poly(U) RNA, with a site at the Not5 Not-box. 
Our results suggest that the Not module forms a versatile platform for macromolecular interactions.

Protein-Biochemistry/”-omics”
Structure and RNA-binding properties of the Not1–Not2–Not5 
module of the yeast Ccr4–Not complex
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Maria Kalemanov1��6HiQ�2·'RQRJKXH��.HQQHWK�6DELU��&KULVWLDQ�6WROWH��%HQMDPLQ�:HOOPDQQ��9LYLDQ�+R��
Fabian Buske, Manfred Roos, Nelson Pereira, Burkhard Rost, Andrea Schafferhans

1TU Muenchen Garching - München, Germany

Compare the ca. 32 Million protein sequences deposited in UniProt with the fewer than 90,000 solved struc-
tures in PDB, and you realize they constitute only 0.28%! Nevertheless, for about half of all proteins, some 
WKUHH�GLPHQVLRQDO���'��VWUXFWXUDO�LQIRUPDWLRQ�LV�DYDLODEOH��VLQFH�WKH\�DUH�VLJQLÀFDQWO\�VLPLODU�WR�SURWHLQV�ZLWK�
NQRZQ��'�VWUXFWXUH��+RZHYHU��PDQ\�VFLHQWLVWV�IDLO�WR�EHQHÀW�IURP�WKLV�LQIRUPDWLRQ�EHFDXVH�LW�LV�GLIÀFXOW�WR�DF-
cess and use. Out of this need was born SRS 3D, a module of SRS, that allows users to easily and rapidly 
ÀQG�DOO�UHODWHG�VWUXFWXUHV�IRU�D�JLYHQ�WDUJHW�VHTXHQFH��6WUXFWXUHV�FDQ�WKHQ�EH�YLHZHG�WRJHWKHU�ZLWK�VHTXHQFHV��
alignments and sequence features. Over the course of the last year, we set out to update, redesign and extend 
this service, which we plan to present under the name Aquaria.

Protein-Biochemistry/”-omics”
Making protein structures discoverable

Ying He1, Casey Hogrefe, Dmitry Grapov, Oliver Fiehn, Ann Rosenthal, Mari Golub, Chris W. Turck

1MPI of Psychiatry, Munich

Fluoxetine (Prozac®) is a psychopharmacological agent that is commonly used therapeutically in a variety of 
developmental disorders. However, therapeutic response shows high individual variability and severe side 
HIIHFWV�LQ�FKLOGUHQ��H�J��K\SHUDFWLYLW\�DQG�FRJQLWLYH�DELOLWLHV���8VLQJ�PHWDERORPLFV�WR�VWXG\�ÁXR[HWLQH�UHVSRQVH�
LQ�MXYHQLOH�UKHVXV�PRQNH\V��WKLV�ZRUN�DLPV�WR����LGHQWLI\�ELRPDUNHUV�IRU�WKH�UHVSRQVH�WR�ÁXR[HWLQH�DQG�ÀQG�
a potential role of monoamine oxidase A (MAOA) polymorphisms in altering the treatment response, and 2) 
HYDOXDWH�´VLGH�HIIHFWVµ�RI�ÁXR[HWLQH�WKHUDS\�GXULQJ�MXYHQLOH�GHYHORSPHQW�DQG�GHWHFW�PHWDEROLWHV�DVVRFLDWHG�
ZLWK�EHKDYLRU��-XYHQLOH�PDOH�UKHVXV�PRQNH\V�ZLWK�KLJK��RU�ORZ�0$2$�JHQRW\SH�ZHUH�WUHDWHG�GDLO\�ZLWK�ÁXR[-
etine or vehicle. After one year, monkeys were assessed for impulsivity (reward delay) and blood and cer-
HEURVSLQDO�ÁXLG��&6)��VSHFLPHQV�ZHUH�FROOHFWHG��7KH�VDPSOHV�ZHUH�DQDO\]HG�ZLWK�D�*&�72)�06�SODWIRUP��
2XU�UHVXOWV�VKRZ�WKDW�PHWDERORPLFV�FDQ�GLVFULPLQDWH�ÁXR[HWLQH��IURP�YHKLFOH�WUHDWPHQW�LQ�ERWK�SODVPD�DQG�
&6)��6RPH�RI�WKH�PHWDEROLWHV�VKRZ�D�VLJQLÀFDQW�LQWHUDFWLRQ�HIIHFW�EHWZHHQ�WUHDWPHQW�DQG�0$2$�JHQRW\SH��
$Q�LPSXOVLYLW\�UHODWHG�VLGH�HIIHFW�DIWHU�ÁXR[HWLQH�WUHDWPHQW�ZDV�DOVR�REVHUYHG�DQG�FRUUHODWHG�ZLWK�PHWDEROLWH�
levels. Our study illustrates that the metabolic deviations detected in plasma and CSF may serve as biomark-
HUV�IRU�ÁXR[HWLQH�UHVSRQVH�LQ�MXYHQLOH�PRQNH\V�

Protein-Biochemistry/”-omics”
,GHQWLI\LQJ�LQGLYLGXDO�GLIIHUHQFHV�RI�ÁXR[HWLQH�UHVSRQVH�LQ�MXYHQLOH�
UKHVXV�PRQNH\V�E\�PHWDEROLWH�SURÀOLQJ
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Serap Erdogmus1, Ursula Storch, Michaela Winter, Carsten Hoffmann, Thomas Gudermann, Michael Me-
deros y Schnitzler

1Walther-Straub-Institut für Pharmakologie und Toxikologie, Ludwig-Maximilians-Universität München

The FRET technique is widely used to monitor interactions between two proteins. Here, we inserted two 
ÁXRURFKURPHV�LQ�RQH�SURWHLQ�WR�GHWHFW�G\QDPLF�LQWUDPROHFXODU�FRQIRUPDWLRQDO�FKDQJHV�RI�*�SURWHLQ�FRXSOHG�
receptors. To analyze differences between agonist-induced and mechanically induced active receptor confor-
mations, we analyzed the Gq/11 protein coupled histamine H1 receptor, which showed the highest mechano-
sensitivity in previous studies. This receptor regulates many physiological processes like ileum contraction, 
modulation of circadian cycle, systemic vasodilatation, allergy-induced itching and bronchoconstriction. The 
UHFHSWRU�ZDV�&�WHUPLQDOO\� OLQNHG� WR�FHUXOHDQ��D�VWDEOH�F\DQ�ÁXRUHVFHQW�SURWHLQ��DQG�D�VPDOO� WHWUDF\VWHLQH�
binding motif was inserted at different positions of the third intracellular loop, which allows binding of the 
VPDOO�ÁXRUHVFHQW�DUVHQLFDO�KDLUSLQ�ELQGHU�)O$V+��D�\HOORZ�ÁXRURSKRUH��$JRQLVW�VWLPXODWLRQV�ZLWK�KLVWDPLQH�
and mechanical stimulations with hypotonic bath solutions were performed using a focal pressurized perfusion 
V\VWHP��,QWHUHVWLQJO\��PHFKDQLFDO�VWLPXODWLRQ�UHVXOWHG�LQ�D�VLJQLÀFDQWO\�JUHDWHU�GHFUHDVH�RI�WKH�)5(7�VLJQDO�
than agonist stimulation with higher amplitudes and faster kinetics. Furthermore, the amplitude of mechani-
cally induced FRET signals showed a concentration dependency since hypotonic solution with 150 mOsmol 
evoked higher FRET amplitudes than 250 mOsmol bath solution. Altogether, our results indicate that agonist 
stimulation induces a different active receptor conformation than mechanical stimulation.

Pathways/Receptors/Biochemistry
Agonist and mechanically induced receptor activations evoke 
distinct active receptor conformations

Judith Delius1, Hilke Möller, Thomas Hofmann

1Lehrstuhl für Lebensmittelchemie und molekulare Sensorik, Freising

Consuming beverages like tea or wine, nuts and certain fruits (especially when unripe), one can feel a pucker-
LQJ�DQG�GU\�VHQVDWLRQ�LQ�WKH�RUDO�FDYLW\��3RO\SKHQROV�KDYH�EHHQ�LGHQWLÀHG�DV�WKH�NH\�IRRG�FRQVWLWXHQWV�FDXVLQJ�
this phenomenon of astringency. Mediated by hydrophobic forces and hydrogen bonding, polyphenols rapidly 
bind to salivary proline-rich proteins (PRPs) and histatins forming soluble aggregates which can grow to col-
loidal size. As a consequence of this complex formation, friction of oral surfaces is believed to increase and 
salivary lubrication is lost. From an evolutionary point of view, the precipitation mechanism is proposed to 
function as a defence strategy against harmful dietary phenolics, which might otherwise reduce the nutritional 
value of foodstuffs by inhibiting iron absorption and digestive enzymes. The concomitant unpleasant mouth-
feel can be considered as an alarm system to prevent the consumer from further food intake. To investigate 
the mechanisms of astringency on a molecular level we performed psychophysical experiments in combina-
tion with high performance instrumental analytics of saliva-astringent mixtures. Results of the experimental 
study will be discussed.

Pathways/Receptors/Biochemistry
Investigating the chemistry behind red wine astringency - 
What is the role of protein/polyphenol interactions?
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Martina Feilke1, Katrin Schneider, Volker J. Schmid

1Department of Statistics, Ludwig-Maximilians-University Munich, Germany

FRAP (Fluorescence Recovery after Photobleaching) is a frequently used imaging technique, with which the 
binding behaviour of molecules in various cellular compartments, in our case in cell nuclei, can be investigated 
LQ�YLYR��7KH�PROHFXOHV�RI�LQWHUHVW�DUH�WKHUHIRUH�ÁXRUHVFHQWO\�WDJJHG��D�SDUW�RI�WKH�FHOO�QXFOHXV�RI�WKH�FHOO�RI�
interest is bleached, and the recovery of the bleached part of the nucleus is observed by taking images of the 
QXFOHXV�LQ�SUHGHÀQHG�WLPH�LQWHUYDOV��+RZHYHU��WKHUH�LV�VWLOO�D�ODFN�RI�PHWKRGRORJ\�IRU�WKH�TXDQWLWDWLYH�DQDO\VLV�
of FRAP data, especially for the joint analysis of multiple images resulting from a series of experiments. We 
propose a Bayesian approach allowing for mixed-effect priors on the parameters of a nonlinear regression 
model in order to analyse the recovery curves of several cell nuclei altogether. By using a somatic mouse cell 
line expressing GFP-tagged DNA methyltransferase, we show that with the proposed method, the data of a 
series of FRAP experiments on multiple cell nuclei can be analysed simultaneously by a single model. We 
get joint parameter estimates for all recovery curves as well as a measure for the variation of the parameters 
which is due to the biological variation between cell nuclei.

Pathways/Receptors/Biochemistry
Bayesian analysis of a series of FRAP experiments with 
mixed-effect priors

Jana Demleitner1, Ursula Storch, Tim Mayer, Hermann Kalwa, Susanne Fiedler, Martina Kannler, Stefan Of-
fermanns, Holger Barth, Alan Smrcka, Alexander Dietrich, Thomas Gudermann1

1Walther-Straub-Institute for Pharmacology and Toxicology, LM-University of Munich, Munich, Germany

In all eukaryotic cells, hormonal activation of phospholipase C(PLC)-coupled membrane receptors by hor-
mones leads to increased intracellular Ca2+concentration. PLCs catalyze the hydrolysis of phosphatidylinositol 
4,5-bisphosphate to generate inositol 1,4,5-trisphosphate (IP3) and diacylglycerol (DAG) which opens DAG 
sensitive classical transient receptor potential channels e.g. TRPC6, initiating Ca2+� LQÁX[�IURP�H[WUDFHOOXODU�
VSDFH��:KLOH�753&��DFWLYDWLRQ�E\�3/&ћ��DQG�3/&ќ�LVR]\PHV�ZDV�H[WHQVLYHO\� VWXGLHG�� WKH� UROH� RI�3/&ў�
remains elusive. Most interestingly, for both proteins, mutations in patients with focal segmental glomerulo-
VFOHURVLV��)6*6��ZHUH�LGHQWLÀHG��LQGLFDWLQJ�WKDW�'$*�SURGXFWLRQ�E\�3/&ў�PLJKW�LQGXFH�753&��DFWLYDWLRQ�LQ�
SRGRF\WHV�LQ�YLYR��753&��FR�LPPXQRSUHFLSLWDWHG�ZLWK�3/&ў�ZKHQ�RYHUH[SUHVVHG�LQ�+(.����FHOOV�DV�ZHOO�DV�
in freshly isolated podocytes. Receptor-operated TRPC currents in HEK293 cells stably expressing TRPC6 
ZHUH�UHGXFHG�E\�D�VSHFLÀF�3/&ў�VL51$�DQG�E\�D�3/&ў�ORVV�RI�IXQFWLRQ�PXWDQW�LVRODWHG�IURP�DQ�)6*6�SDWLHQW��
3/&ў� LQGXFHG�753&��DFWLYDWLRQ�ZDV�DOVR� LGHQWLÀHG� LQ�PXULQH�HPEU\RQLF� ÀEUREODVWV� �0()V���ZLWK�GHOHWHG�
GњT��� genes. Further analysis revealed that a Gњ������5KR*()�DFWLYDWLRQ�LQGXFHV�5KR�PHGLDWHG�3/&ў�VWLPXOD-
WLRQ��+RZHYHU��753&�����SRGRF\WHV��EXW�QRW�3/&ў����SRGRF\WHV��VKRZ�GHFUHDVHG�FDWLRQ�LQÁX[�DQG�LQFUHDVHG�
DFWLQ�SRO\PHUL]DWLRQ�DQG�SUROLIHUDWLRQ�UDWHV��VXJJHVWLQJ�D�UHGXQGDQW�UROH�RI�3/&ў�PHGLDWHG�753&��DFWLYDWLRQ�
in MEF and podocytes.

Pathways/Receptors/Biochemistry
3KRVSKROLSDVH�&�ў��3/&ў��LQGXFHG�753&��DFWLYDWLRQ��$�FRPPRQ�
but redundant mechanism in podocytes
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1Ludwig-Maximilians-Universität München, Walther-Straub-Institut für Pharmakologie und Toxikologie, Goethestraße 33, 80336 
München

To functionally characterize different GPCR-subtypes (Gi/o, Gs���ZH�SHUIRUPHG�D�ÁXRUHVFHQW�DSSURDFK�ZLWK�D�
F$03�VHQVLWLYH� UHSRUWHU� FRXSOHG� WR�D�)5(7�SDLU�� WKH�(&)3�(<)3�ÁDQNHG�F$03�VHQVRU�(SDF��&RPPRQO\�
used to measure cAMP increases upon GsPCR activation, we probed whether this sensor might also serve 
to monitor Gi/o-protein activation. Gi/o�SURWHLQ�FRXSOHG�DGUHQHUJLF�њ�$�UHFHSWRU�DQG�WKH�F$03�VHQVRUV�(<)3�
Epac1-ECFP or EYFP-Epac2-ECFP were transiently over-expressed in HEK293 cells. After incubation with 
forskolin, agonist stimulation with noradrenalin caused an increase in FRET signals, corresponding to reduced 
F$03�OHYHOV��$GGLWLRQDOO\��ZH�UHSODFHG�(&)3�ZLWK�P7XUTXRLVH���IRU�KLJKHU�TXDQWXP�HIÀFLHQF\��SKRWRVWDELOLW\�
DQG�VWULFWO\�VLQJOH�H[SRQHQWLDO�ÁXRUHVFHQFH�GHFD\�DQG�(<)3�ZLWK�P9HQXV�WR�REWDLQ�OHVV�VHQVLWLYLW\�WR�S+�DQG�
Cl- changes. Measurements with HEK293 cells expressing Gs�SURWHLQ�FRXSOHG�DGUHQHUJLF�ћ��UHFHSWRU�ZLWK�
mVenus-Epac1/2-mTurquoise indicate that the new sensors are functional. We further performed whole-cell 
measurements with HEK293 cells over-expressing Gi/o-protein coupled 5-HT1B- or M2mACh receptors and 
.LU����.LU���� RU�.LU����.LU���� FKDQQHO� FRPSOH[HV� WKDW� DUH� DFWLYDWHG� E\�ћќ�GLPHUV� RI�*i/o-proteins following 
receptor activation. Agonist stimulations with serotonin or carbachol caused current increases. Altogether, our 
results demonstrate that a FRET-based approach using cAMP sensor Epac is as suitable to determine Gi/o-
protein activation as an electrophysiological approach monitoring Kir channel activation.

Pathways/Receptors/Biochemistry
Characterization of Gi/o-coupled receptors using a 
cAMP-sensor based FRET and a Kir channel based 
electrophysiological approach

Mehrije Ferizi1, Manish Aneja, Carsten Rudolph, Christian Plank

1Institute of Experimental Oncology & Therapy Research, TUM, 81675 Munich

The aim of gene therapy is to alter protein expression within a cell to gain therapeutic or preventive effect. Very 
recently an alternative platform technology, called transcript therapy, has been developed. Here, messenger 
RNA (mRNA) is delivered instead of its counterpart DNA into the target cells. mRNA transfection is a useful 
approach to target slowly dividing cells with minimal risk of transgene-mediated mutagenesis. In the last dec-
DGH��LW�ZDV�VKRZQ�WKDW�H[RJHQRXV�P51$�FDQ�EH�PRGLÀHG�WR�LQFUHDVH�LWV�VWDELOLW\�DQG�HQKDQFH�WUDQVODWLRQDO�
HIÀFLHQF\��2QH�VWUDWHJ\� LV� WR�JHQHUDWH�VWDELOL]HG�QRQ�LPPXQRJHQLF�PHVVHQJHU�51$V�� LQFOXGLQJ�FKHPLFDOO\�
PRGLÀHG�QXFOHRWLGHV�ZLWKLQ�WKH�P51$��$QRWKHU�VWUDWHJ\�LV�WKH�LQVHUWLRQ�RI�XQWUDQVODWHG�UHJLRQV��875V��LQWR�
WKH�P51$�VHTXHQFH�WR�UHJXODWH�P51$·V�VWDELOLW\�DQG�LWV�WUDQVODWLRQ��7KH�DLP�RI�WKLV�SURMHFW�LV�WR�LQYHVWLJDWH�
a set of UTR sequences as “stability” and/or “translation enhancers”. To achieve this, various cellular UTRs 
ZHUH�VHOHFWHG�EDVHG�RQ�P51$�VWDELOLW\�GDWD�DQG�FORQHG�LQ�ÀYH�GLIIHUHQW�FRPELQDWLRQV�DORQJ�WKH�UHSRUWHU�JHQH��
Initial screening results, in different cell systems, demonstrate increased and longer expression with some of 
the tested UTRs compared to controls. The best working combination of UTRs is currently being incorporated 
into a vector coding for hBmp7 and the resulting mRNAs would then be transfected in mesenchymal stem cells 
to induce osteogenic differentiation.

Pathways/Receptors/Biochemistry
0RGLÀHG�PHVVHQJHU�51$�DQG�LWV�DSSOLFDWLRQ�LQ�ERQH�WLVVXH�
engineering
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Intestinal stem cells (ISC) reside at the bottom of each crypt and give rise to all lineages of the intestinal epi-
WKHOLXP��&U\SWV�DUH�VXUURXQGHG�E\�SHULFU\SWDO�ÀEUREODVWV��ZKLFK�DUH�EHOLHYHG�WR�FUHDWH�D�VWHP�FHOO�QLFKH��7KH�
mechanisms by which the local environment regulates ISC proliferation and differentiation are unknown so far. 
In order to investigate this, we established several 3D culture systems which involve intestinal crypts and mes-
enchymal cells. The effects of four different murine and human types of mesenchymal cells were analysed. 
Co-culture studies revealed that these different types of mesenchymal cells induce a sphere-like phenotype 
in intestinal organoids. Analysis of mRNA levels by RT-PCR showed that mesenchymal cells express ligands 
for Wnt, Notch, Hedgehog and BMP pathways. Organoids co-cultured with mesenchymal cells exhibited in-
creased proliferation and reduced differentiation as shown by Ki-67 and PAS staining. Similar effects were 
REVHUYHG�ZKHQ�ÀEUREODVW�FRQGLWLRQHG�PHGLXP�ZDV�XVHG�� ,QWHVWLQDO�RUJDQRLGV�GHULYHG�IURP�WXPRU�WLVVXH�RI�
the Apc +/1638N mouse phenotypically resembled crypts co-cultured with mesenchymal cells. However, Wnt 
inhibition studies revealed that mesenchymal cells regulate growth of intestinal organoids by a Wnt independ-
ent mechanism. Mass spectrometry analysis of the supernatant from co-culture uncovered the activation of 
ECM-receptor and focal adhesion pathways.

Pathways/Receptors/Biochemistry
Mesenchymal cells regulate growth of intestinal crypts by a Wnt 
independent mechanism in 3D culture system

Birgit Blank1, Julia von Blume

1MPI of Biochemistry, Martinsried

The Trans Golgi Network (TGN) is the central sorting organelle for newly synthesized proteins in the cell. 
,QFRPLQJ�FDUJR�LV�VHOHFWHG�DQG�WUDQVSRUWHG�WR�LWV�ÀQDO�FHOOXODU�GHVWLQDWLRQ��'XH�WR�WKH�LQYROYHPHQW�RI�QXPHU-
ous different cargos and pleomorphic carriers, this process is highly sophisticated and as a consequence 
dys-regulation or loss-of-function leads to severe disorders like diabetes, cancer and neurological diseases. 
While the sorting of lysosomal hydrolases at the TGN via a mannose-6-phosphate receptor and clathrin-
coated vesicles to the lysosome is well characterised, the relevant mechanism for secreted proteins at the 
TGN remains largely unknown. 

We have recently reported the requirement of Ca2+ in this process. A defect in Ca2+ homeostasis of the TGN 
results in missorting of secretory cargo and the secretion of a Golgi-resident, soluble protein called Cab45. 
But what is the fate of the Ca2+ in the lumen of the TGN and how does Ca2+ help in the sorting process? We 
found that Cab45 plays a crucial role in Ca2+ homeostasis of Golgi membranes and in the sorting of secretory 
cargo. However, it is not known how Cab45 is retained within the Golgi, how it sorts secretory cargo and what 
is the in vivo relevance of the protein.

Pathways/Receptors/Biochemistry
The role of Cab45 in secretory cargo sorting at the Trans Golgi 
Network
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Proper regulation of self-renewal and senescence is important for the maintenance of tissue-resident stem 
cells. In this study we investigated whether deletion of tenomodulin (Tnmd), a marker gene for tendon and 
ligament lineage, will result in altered self-renewal and senescence properties of tendon stem/progenitor cells 
(TSPC). To generate Tnmd-ablated TSPC, we used the available Tnmd knockout mouse strain. Self-renewal 
was studied by long-term calculation of population doubling time, clonogenicity assay and PCR analysis of Cy-
FOLQ�'���&HOOXODU�VHQHVFHQFH�ZDV�LQYHVWLJDWHG�E\�EHWD�JDODFWRVLGDVH�VWDLQLQJ�DQG�TXDQWLÀFDWLRQ��DQG�H[SUHV-
sion analyses of the cell cycle inhibitor genes p16, p21 and p53. The obtained results clearly demonstrated i) 
D�VLJQLÀFDQWO\�UHGXFHG�SUROLIHUDWLYH�DELOLW\�RI�7QPG�NQRFNRXW�763&�DQG�LL��DQ�HDUOLHU�VZLWFK�RI�WKH�VHQHVFHQFH�
program, which was accompanied by increased levels of p16 and p53. Taken together, we concluded that loss 
of Tnmd negatively regulates TSPC self-renewal.

Pathways/Receptors/Biochemistry
Investigation of self-renewal and senescence of 
WHQRPRGXOLQ�GHÀFLHQW�WHQGRQ�VWHP�SURJHQLWRU�FHOOV

Björn Schwalb1, Daniel Schulz, Anja Kiesel, Carlo Baejen, Phillipp Torkler, Julien Gagneur, Johannes Soeding, 
Patrick Cramer

1Gene Center Munich, Ludwig Maximilians Universität München

Pervasive transcription of eukaryotic genomes stems to a large extent from bidirectional promoters that syn-
thesize mRNA and divergent noncoding RNA (ncRNA). Here, we show that ncRNA transcription in the yeast 
S. cerevisiae is globally restricted by early termination that relies on the essential RNA-binding factor Nrd1. 
Depletion of Nrd1 from the nucleus results in 1,526 Nrd1-unterminated transcripts (NUTs) that originate from 
nucleosome-depleted regions (NDRs) and can deregulate mRNA synthesis by antisense repression and tran-
scription interference. Transcriptome-wide Nrd1-binding maps reveal divergent NUTs at most promoters and 
DQWLVHQVH�187V�LQ�PRVW��·�UHJLRQV�RI�JHQHV��1UG��DQG�LWV�SDUWQHU�1DE��SUHIHUHQWLDOO\�ELQG�51$�PRWLIV�WKDW�DUH�
depleted in mRNAs and enriched in ncRNAs and some mRNAs whose synthesis is controlled by transcription 
DWWHQXDWLRQ��7KHVH�UHVXOWV�GHÀQH�D�JOREDO�PHFKDQLVP�IRU� WUDQVFULSWRPH�VXUYHLOODQFH� WKDW�VHOHFWLYHO\� WHUPL-
nates ncRNA synthesis to provide promoter directionality and to suppress antisense transcription.

Pathways/Receptors/Biochemistry
Transcriptome surveillance by selective termination of 
noncoding RNA synthesis
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Map

TUM downtown campus
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Audimax
1 Amgen
2 Academics
3 Perkin Elmers
4 Merck
5 Adam Ruben (selling books) / mixed
6 Chroma
7 Active motif
8 NEB
9 Biomol
11 Eppendorf
12 Bayer
13 Science Careers
14 LiCor
15 Promega
16 Job Vector

A TUM-GS
B Helmholtz, RS2
C QBM, GC-LMU
D GSN
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MENU

Lunch

Two sorts of Tortellini and Gnocchi with several sauces 
and mediterranean vegetables

Zweierlei gefüllte Tortellini und Gnocchi mit verschiedenen Soßen 
und mediterranem Gemüse

Salad buffet
Salatbuffet

Weihenstephaner yoghurt
Weihenstephaner Joghurt

Dinner

Freshly baked “Leberkäs” with potato salad
Ofenfrischer Leberkäs mit Kartoffelsalat

“Käsespätzle” with fried onions and salad
Käsespätzle mit Röstzwiebeln und Salat
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Best Talk & Poster
Awards and Prizes

%H�VXUH�WR�YRWH�IRU�WKH�EHVW�VFLHQWLÀF�FRQWULEXWLRQV�
The best talks and posters will be awarded with:

First prize

Second prize

Third prize

Talk Poster

iPad mini

Kindle Fire

Olympus 
PEN Lite E-PL5

Olympus 
Stylus XZ-2

Samsung 
GALAXY SIII

Kindle with case

Sponsored by 
academics.de

Sponsored by 
Olympus
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We want you
for the next <interact> 

organizing team!
No matter, if you already have experience in organizing a 
big event or if you want to gain some: You are the right 
person for our new team! There are lots of reasons, why 
joining the organizing team is a good idea: You make new 
acquaintances, collect credit points for your PhD program, 
it always looks good in your CV and - most importantly - it 
is a lot of fun!

You will have the possibility to join a workshop, which is 
very useful and recommended to all new organizers:

Simon Golin, 
�´3URMHFW�0DQDJHPHQW���LQWHUDFW�6\PSRVLXPࡐ

May 7th - 8th, 2014

Interested in joining us? Please visit our website
http://www.munich-interact.org 

to get more information.

We are looking forward to welcome you in the next <interact> 
organizing team!
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Presentation of Industry and Academia
academics is the leading job listing site for scientists and researchers in aca-
demia and industry. Whether you are looking for a PhD programme, a postdoc 
placement or a professorship - or perhaps considering a career in industry or 
research companies in Germany - academics has all the answers.
<RX�FDQ�DOVR�À�QG�LQIRUPDWLRQ�RQ�VDODULHV��KRZ�WR�À�QG�IXQGLQJ�DQG�RWKHU�WRSLFV�
relevant to your career.
&UHDWH�\RXU�RZQ�SHUVRQDO�VHDUFK�SURÀ�OH�DQG�UHFHLYH� IUHH�ZHHNO\� MRE�DOHUWV�
and selected up-to-date articles relevant to your career.
For more details, please visit our website: http://www.academics.de/

Active Motif develops innovative tools and reagents that help researchers 
investigate nuclear function with particular emphasis on elucidating the mech-
anism and regulation of epigenetic events. We develop validated antibodies 
and assays to enable the discovery and characterization of key epigenetic 
SURFHVVHV��VXFK�DV�+LVWRQH�PRGLÀ�FDWLRQ�DQG�'1$�PHWK\ODWLRQ�� ,Q�DGGLWLRQ��
Active Motif provides kits for common applications such as ChIP and transcrip-
tion factor analysis. Active Motif provides high quality antibodies for studying 
chromatin and the biology of the nucleus and we specialize in manufacturing 
DQWLERGLHV� DJDLQVW� KLVWRQHV�� KLVWRQH� PRGLÀ�FDWLRQV� DQG� FKURPDWLQ� SURWHLQV���
Our antibodies are developed and characterized in-house by our scientists 
to maximize quality and they are rigorously tested in ChIP, Western blot, IP, 
,)��,+&�DQG�(/,6$��%\�ZRUNLQJ�ZLWK�OHDGLQJ�VFLHQWLVWV�LQ�WKH�À�HOG�RI�FKURPDWLQ�
biology, epigenetics and transcriptional regulation innovation is ensured. Our 
goal is to provide scientists with best in class products complemented by su-
perior service and support.

Agilent Technologies is a global provider of leading measurement technol-
ogy for evaluating the environment, foods, pharmaceuticals, industrial pro-
cesses, and biological samples for over 40 years and has 19,0000 employees 
ZRUOGZLGH��$� OHDGHU� LQ�/&�DQG�/&�06��$JLOHQW�DOVR�PDNHV� WKH�ZRUOG·V�EHVW�
selling gas chromatography and GC/MS systems and holds leadership posi-
tions in consumables, software, genomics, reagents, lab automation, support 
and compliance services.
For more information visit our website: https://www.home.agilent.com/

Amgen is committed to unlocking the potential of biology for patients suffering 
from serious illnesses by discovering, developing, manufacturing and deliver-
ing innovative human therapeutics. This approach begins by using tools like 
advanced human genetics to unravel the complexities of disease and under-
stand the fundamentals of human biology.

Amgen focuses on areas of high unmet medical need and leverages its bio-
logics manufacturing expertise to strive for solutions that improve health out-
FRPHV�DQG�GUDPDWLFDOO\�LPSURYH�SHRSOH·V�OLYHV��$�ELRWHFKQRORJ\�SLRQHHU�VLQFH�
������$PJHQ�KDV�JURZQ�WR�EH�WKH�ZRUOG·V�ODUJHVW�LQGHSHQGHQW�ELRWHFKQRORJ\�
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company, has reached millions of patients around the world and is developing 
a pipeline of medicines with breakaway potential.

Amgen strives to serve patients by transforming the promise of science and 
biotechnology into therapies that have the power to restore health or even 
VDYH�OLYHV��,Q�HYHU\WKLQJ�ZH�GR��ZH�DLP�WR�IXOÀ�OO�RXU�PLVVLRQ�WR�VHUYH�SDWLHQWV�
Our Mission: To Serve Patients

Be Science-Based
2XU�VXFFHVV�GHSHQGV�RQ�VXSHULRU�VFLHQWLÀ�F�LQQRYDWLRQ��LQWHJULW\�DQG�FRQWLQX�
ous improvement in all aspects of our business through the application of the 
VFLHQWLÀ�F�PHWKRG��:H�VHH�WKH�VFLHQWLÀ�F�PHWKRG�DV�D�PXOWL�VWHS�SURFHVV�WKDW�
includes designing the right experiment, collecting and analyzing data and 
rational decision making. It is not subjective or emotional, but rather a logical, 
RSHQ�DQG�UDWLRQDO�SURFHVV��$SSO\LQJ�WKH�VFLHQWLÀ�F�PHWKRG� LQ�DOO�SDUWV�RI� WKH�
organization is expected and highly valued.

Bayer Business Consulting (BC) is a leading inhouse consultancy provid-
ing management consulting services across all business units of the Bayer 
*URXS��:LWK� RXU� �� RIÀ�FHV�ZRUOGZLGH� �� /HYHUNXVHQ��%HUOLQ��3LWWVEXUJK��0RU�
ristown, Shanghai, Beijing and Sao Paulo– and more than 130 consultants 
BC carries out projects in the areas of strategy, organization and performance 
improvement and a range of other management consulting topics across all 
stages of the value creation chain specializing in research & development, 
marketing & sales, supply chain, technical operations, performance improve-
ment and change management.
BC develops future leaders within Bayer as a launch pad for an exciting global 
executive career that provides abundant opportunities for team members to 
add value across different industries, functions, and countries.

BioM� LV� D� QRW�IRU�SURÀ�W� RUJDQLVDWLRQ�ZLWK� WKH�PLVVLRQ� WR� VXSSRUW� WKH�%DYDU�
ian biotechnology sector. BioM offers a wide variety of services, partly at no 
charge, to all regional biotech and life science companies.

This includes:
����&RQVXOWLQJ�IRU�VWDUW�XSV
����%XVLQHVV�GHYHORSPHQW�VXSSRUW
����)XQGLQJ�RSSRUWXQLWLHV
����35�DQG�WUDGH�IDLUV
����6HFWRU�VSHFLÀ�F�MRE�VLWH
����(YHQWV�DQG�YRFDWLRQDO�WUDLQLQJ

Through networking, location marketing, consultancy and other services, 
we help to bring the Munich m4 Biotech Cluster further to the international 
forefront and make it visible on the global stage. Since winning the Leading-
Edge Cluster Competition in 2010, BioM has been entrusted with managing 
the leading-edge cluster m4  - Personalized Medicine and Targeted Therapies
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Biomax was founded in 1997 with the mission to develop software solutions 
based on the actual needs of life science organizations.
In pursuit of this goal, Biomax developed a systematic client consultation pro-
cess that includes evaluation, feedback and optimization. As a result, Bio-
PD[�KDV�GHYHORSHG�VRIWZDUH�VROXWLRQV�ZKLFK�DGGUHVV�ERWK�KLJKO\�VSHFLÀ�F�DQG�
general research needs along the discovery-process pipeline. These software 
tools and content offer a robust foundation for expanding and building new 
bioinformatics solutions.
Today, life science organizations need access to relevant knowledge at the 
ULJKW�WLPH�DQG�LQ�WKH�ULJKW�FRQWH[W�WR�FXW�FRVWV�DQG�HQDEOH�HIÀ�FLHQW�SULRULWL]DWLRQ�
RI�UHVHDUFK�DQG�SURGXFWLRQ�WDVNV�EDVHG�RQ�ZHOO�GHÀ�QHG�REMHFWLYHV��7R�PHHW�
this need, Biomax provides computational and knowledge solutions which in-
IHU�DQG�PDQDJH�WKH�NQRZOHGJH�LQGLVSHQVDEOH�IRU�HIÀ�FLHQW�GHFLVLRQ�PDNLQJ�

Biomol GmbH is a key player in the life science reagent market. Based in 
Hamburg, Biomol supplies biochemicals, assay kits, proteins and antibodies 
IRU�UHVHDUFK�DUHDV�OLNH�JHQH�UHJXODWLRQ��VLJQDO�WUDQVGXFWLRQ��LQÁ�DPPDWLRQ�DQG�
apoptosis. 
Biomol presents with pleasure its product highlights at the Interact 2014. 

The Center for NanoScience (CeNS) was founded in 1998 at the Ludwig-
Maximilians-University (LMU) Munich. The mission of CeNS is to promote 
DQG� FRRUGLQDWH� LQWHUGLVFLSOLQDU\� UHVHDUFK� LQ� WKH� À�HOG� RI� QDQRVFLHQFH� LQ� WKH�
Munich area. CeNS is an association of junior and senior scientists from basic 
research and industry and is conceived as a network, joining people from 
various institutions (LMU, TU Munich, University of Augsburg and others).

Chroma Technology Corp.� LV�D� OHDGLQJ�PDQXIDFWXUHU�RI�RSWLFDO�À�OWHUV�DQG�
related products. Our mission is to provide the best products and solutions 
IRU� RXU� FXVWRPHUV·� HYHU�FKDQJLQJ� QHHGV�� 7R� WKDW� HQG� ZH� GHYHORS� ODVWLQJ�
relationships with our customers by providing applications expertise and 
exceptional customer service. Chroma Technology is 100% employee-owned: 
HDFK�HPSOR\HH�KDV�D�VKDUH�RI�WKH�UHVSRQVLELOLW\�IRU�&KURPD·V�VXFFHVV��DQG�
each earns a fair share of the rewards. We value the economic and social 
needs of the individual as well as the needs of the company as a whole. 
This is how we create the committed, involved and healthy employee body 
that is key to achieving our mission. Chroma Technology is an active and 
FDULQJ�PHPEHU�RI�WKH�FRPPXQLW\�LQ�ZKLFK�ZH�OLYH�DV�ZHOO�DV�WKH�VFLHQWLÀ�F�DQG�
technical communities that we serve. We give back to these communities by 
SURYLGLQJ�MREV��RIIHULQJ�À�QDQFLDO�VXSSRUW�WR�ORFDO�QRQ�SURÀ�W�VHUYLFH�DJHQFLHV��
sponsoring educational opportunities for students of science and technology, 
and promoting employee ownership.

eBioscience�� DQ�$II\PHWUL[� FRPSDQ\� LV� D� OHDG� VXSSOLHU� LQ� Á�RZ� F\WRPHWU\�
and offers besides a large selections of antibodies, also immunoassays and 
proteins for Life Science research and diagnostic.
)UHTXHQWO\�À�UVW� WR�PDUNHW� WKH�FRPSDQ\�GHYHORSV�PRUH� WKDQ����� LQQRYDWLYH�
SURGXFWV�HYHU\�\HDU�LQFOXGLQJ�DQWLERGLHV��Á�XRURFKURPHV�DQG�IXUWKHU�UHDJHQWV�
for immunology, oncology, cell biology, stem cell biology and diagnostics.
In addition a broad spectrum of reagents for the analysis of cytokines, 
growth factors and other soluble proteins as well as bead-based multiplex 
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LPPXQRDVVD\V� IRU� WKH� Á�RZ� F\WRPHWHU�� UHDG\�WR�XVH� (/,6$� NLWV�� PDWFKHG�
antibody pairs, proteins and standards enables eBioscience, an Affymetrix 
company to provide complete solutions for biological systems analysis.

Eppendorf is a leading life science company that develops and sells 
instruments, consumables and services for liquid, sample and cell handling 
in laboratories worldwide. Its product range includes pipettes and automated 
pipetting systems, dispensers, centrifuges, mixers, spectrometers and DNA 
DPSOLÀ�FDWLRQ�HTXLSPHQW�DV�ZHOO�DV�XOWUD�ORZ�WHPSHUDWXUH�IUHH]HUV��IHUPHQWHUV��
bioreactors, CO2 incubators, shakers and cell manipulation systems. 
Associated consumables like pipette tips, test tubes, microliter plates and 
disposable bioreactors complement the instruments for highest quality 
ZRUNÁ�RZ�VROXWLRQV�

Eppendorf products are most broadly used in academic and commercial 
research laboratories, e.g., in companies from the pharmaceutical and 
biotechnological as well as the chemical and food industries. They are also 
aimed at clinical and environmental analysis laboratories, forensics and at 
industrial laboratories performing process analysis, production and quality 
assurance.

Eppendorf was founded in Hamburg, Germany in 1945 and has about 2,700 
employees worldwide. The company has subsidiaries in 25 countries and is 
represented in all other markets by distributors.

The  GraduateCenterLMU , the central unit for doctoral studies at LMU Munich, 
offers comprehensive  services for doctoral students, coordinators of doctoral 
programs and professors. Its mission is to strengthen the framework for 
doctoral studies at LMU Munich and to ensure optimal research training for all 
junior scientists at the highest level.

The GSN is the teaching entity for the Munich  Center of Neurosciences - 
Brain & Mind (MCN), offering an integrated program of study which takes 
students from their bachelor to a master or doctoral degree.

Under the umbrella of the Munich Center for Neurosciences - Brain & Mind, the 
GSN looks to link research groups from behavioral & cognitive neuroscience, 
biomedical neuroscience, cellular & systems neuroscience, molecular & 
developmental neuroscience, neurophilosophy and theoretical neuroscience 
& technical applications. Through creating an interdisciplinary network of 
research the GSN provides a stimulating environment for students and faculty 
to produce novel formulations of current concepts and theories.

The newly established Graduate School of Quantitative Biosciences 
Munich (QBM) is funded by the German Excellence Initiative and seeks 
to prepare young life scientists for the emerging era of quantitative, 
system-oriented bioscience. It provides an innovative, international 
doctoral training program that bridges the divide between traditionally 
separate disciplines, from biochemistry and medicine to bioinformatics, 
experimental and theoretical biophysics, and applied mathematics.
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Key elements of the program are an interdisciplinary research project jointly 
VXSHUYLVHG� E\� WZR� 3,V� IURP� GLIIHUHQW� À�HOGV�� DQG� DQ� HGXFDWLRQDO� FXUULFXOXP�
centered around an intensive core course that integrates a wide range 
of approaches to biological problems. A multi-facetted mentoring and 
SURIHVVLRQDO� VNLOOV� SURJUDP� VXSSRUW� WKH� VWXGHQWV·� JURZWK� DV� LQGHSHQGHQW�
scientists.  www.qbm.lmu.de

Helmholtz Zentrum München, the German Research Center for 
Environmental Health, pursues the goal of developing personalized medicine, 
i.e. a customized approach to the diagnosis, treatment and prevention of 
widespread diseases such as diabetes mellitus and lung diseases. To that end, 
it investigates the interaction of genetics, environmental factors and lifestyle. 
7KH�KHDG�RIÀ�FH�RI�WKH�FHQWHU�LV�ORFDWHG�LQ�1HXKHUEHUJ�LQ�WKH�QRUWK�RI�0XQLFK��
Helmholtz Zentrum München has a staff of approximately 2200 people and is 
D�PHPEHU�RI� WKH�+HOPKROW]�$VVRFLDWLRQ��D�FRPPXQLW\�RI�VFLHQWLÀ�F�WHFKQLFDO�
and medical-biological research centers with some 34,000 staff members. 
www.helmholtz-muenchen.de.
Since 2010 Helmholtz Zentrum München ensures with the Helmholtz 
Graduate School Environmental Health (HELENA) an optimal education 
for young research talents. HELENA is a joint initiative for the promotion 
of graduate students of the Helmholtz Zentrum München, the Ludwig-
Maximilians-Universität München (LMU) and the Technische Universität 
München (TUM). www.helmholtz-helena.de. 
The Postdoctoral Fellowship Program (PFP) continues this successful 
HIIRUW� IRU�VFLHQWLÀ�F�HGXFDWLRQDO� WUDLQLQJ�EHLQJ�DQ�DWWUDFWLYH� UHVHDUFK� IXQGLQJ�
for postdocs. It is a newly established program for excellent early-career 
scientists (up to 3 years after graduation) at Helmholtz Zentrum München. 
Talented postdocs who are accepted into the three-year program receive 
3-year fully funded postdoctoral positions and can focus on a research project 
in an institute of the Center. http://www.helmholtz-muenchen.de/fellows 

The IMPRS-LS PhD Program is jointly organized by Munich-based Max 
3ODQFN�,QVWLWXWHV�DQG�8QLYHUVLWLHV�DQG�LV�FRPPLWWHG�WR�À�UVW�FODVV�WUDLQLQJ�DQG�
education of life science graduate students. The program covers the areas 
of biochemistry, cell biology, molecular medicine, neurobiology and structural 
biology and takes an integrative and interdisciplinary approach to connect 
these disciplines and the participating players. Networking, communication 
DQG�VFLHQWLÀ�F�LQWHUDFWLRQV�DUH�SURPRWHG�DV�DQ�LQWHJUDO�SDUW�RI�JUDGXDWH�WUDLQLQJ�
The interdisciplinary setting of IMPRS-LS exposes students to a wide range 
of different topics and technologies thereby promoting the ability of cross-
frontier thinking. While such broadly-based perspectives characterize the 
framework of the program, the research of an individual doctoral student is 
tightly anchored within the scope and focus of the chosen research group, 
providing ample room for specialization and in depth training. 

Thesis research at IMPRS-LS is embedded into a structured curriculum 
offering a variety of training opportunities including lecture series, seminars, 
advanced courses, method and career development workshops and 
participation in international conferences.

Doctoral degrees are typically awarded by one of the two Munich partner 
universities, the Ludwig-Maximilians-Universität (LMU) München or the 
Technische Universität München (TUM).
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More than 250 doctoral students from all over the world are currently working 
at the Max Planck Institutes of Biochemistry and Neurobiology and, together 
with numerous doctoral students from close by university laboratories, create 
a lively and dynamic international atmosphere at the research campus.

LI-COR ® Biosciences GmbH is a manufacturer of high quality, innovative 
instruments for biotechnology research. The company is a leader in the 
development of sensitive detection systems, based on infrared technology. 
7KHVH� DUH� ERWK� LQ� WKH� À�HOG� RI� 3URWHRPLFV� DQG� *HQRPLFV� IRU� QXPHURXV�
applications. 

McKinsey & Company� LV� WKH� ZRUOG·V� OHDGLQJ� WRS�PDQDJHPHQW� FRQVXOWLQJ�
À�UP��:H�VHH�RXUVHOYHV�DV�WKH�JHQHUDOLVWV�DPRQJ�FRQVXOWDQFLHV�
Our clients include the majority of the 100 largest industrial corporations 
globally. We also support fast-growing medium-sized companies, many 
leading banks and insurance companies, government departments, and 
private and public-sector institutions

The three-year PhD program in Medical Life Science and Technology at 
TUM�SURYLGHV�KLJK�OHYHO�VFLHQWLÀ�F�WUDLQLQJ�IRU�VWXGHQWV�ZLWK�D�EDFNJURXQG�LQ�
medicine as well as for those with a background in natural and life sciences 
RU�HQJLQHHULQJ��,W�FRQVLVWV�SULPDULO\�RI�DQ�H[SHULPHQWDO�VFLHQWLÀ�F�SURMHFW�WKDW�
is performed in the laboratory of a faculty member. The practical work is 
complemented by interdisciplinary lectures, seminars and practical courses. 
The projects cover a diverse range of topics within and continuously expanding 
WKH�ERXQGDULHV�RI�WKH�SURJUDP·V�PDLQ�UHVHDUFK�DUHDV��FDUGLRYDVFXODU��LPDJLQJ��
immunology and infection, neuroscience, oncology and molecular medicine. 
7KH�JRDO�RI�WKH�SURJUDP�LV�WR�JLYH�RXU�VWXGHQWV�D�WKRURXJK�VFLHQWLÀ�F�WUDLQLQJ�
and the tools to become successful and independent researchers.
For more details, please visit our website: http://www.phd.med.tum.de/. 

Merck KgaA is a global pharmaceutical, chemical and life science company 
with a history that began in 1668 and a future shaped by approximately 38,000 
employees in 66 countries.
The Life Science division Merck Millipore offers solutions that enable scientists 
WR�FRQGXFW� OLIH�VFLHQFH� UHVHDUFK�HDVLO\��HIÀ�FLHQWO\�DQG�HFRQRPLFDOO\��:LWK�D�
range of more than 60,000 products, Merck Millipore is one of the top three 
suppliers of tools to the life science industry.
For more information visit our website www.merckmillipore.com.”

NEB
Founded in the mid-1970s as a collective of scientists committed to 
developing innovative products for the life sciences industry, New England 
Biolabs is now a recognized world leader in the discovery, development and 
commercialization of recombinant and native enzymes for genomic research.

1HZ�(QJODQG�%LRODEV�²�SXWWLQJ�VFLHQFH�À�UVW
Created “by scientists for scientists”, NEB is renowned for consistently 
providing exceptional product quality and unsurpassed technical support. 
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For nearly four decades, NEB has been shaping the landscape of bioscience 
research by discovering, developing and supporting superior research 
UHDJHQWV�� ,Q� DGGLWLRQ� WR� 1(%·V� FRPPLWPHQW� WR� VFLHQWLÀ�F� LQQRYDWLRQ� DQG�
customer relations, NEB notably ensures the environmental sustainability of 
WKH�FRPSDQ\·V�EXVLQHVV�SUDFWLFHV��2XU�SDVVLRQ�LV�RXU�SURPLVH�

A supplier-of-choice for scientists across the globe, NEB offers the largest 
selection of recombinant and native enzymes for genomic research. While 
restriction enzymes remain part of our core product portfolio, our ever-
expanding catalog also includes products related to PCR, gene expression, 
cellular analysis, RNA analysis and epigenetics. Currently, NEB supplies over 
276 restriction enzymes. These recombinant enzymes are available at a lower 
cost/unit and offer improved purity and lot-to-lot consistency. A recognized 
OHDGHU� LQ� WKH� À�HOG� RI� UHVWULFWLRQ� HQ]\PHV�� 1(%� KDV� HDUQHG� D� ZRUOG�ZLGH�
reputation for setting the highest standards for quality and value.

PerkinElmer is committed to improving the health and safety of people 
and the environment by delivering the knowledge, expertise and innovative 
solutions that accelerate the understanding of human and environmental 
health to better diagnose, treat and prevent disease. Our life science 
research instrumentation, reagents and software tools encompass core 
areas of research including genomic analysis, cellular, tissue and in vivo 
imaging, biomarkers, biotherapeutics and targeted small molecule discovery 
bridging the gap between in vitro assays and in vivo results towards the goal 
of personalized medicine. PerkinElmer offers an integrated solution for any 
GPCR target, including Gs-, Gq- and Gi-coupled receptors. Right from the 
start, we can accelerate your GPCR research by helping you identify and 
monitor:
��������(IIHFWV�RI�*3&5�SDWKZD\�DFWLYDWLRQ��LQWUDFHOOXODU�FDOFLXP��F$03��SKRVSKR�
      ERK, inositol phosphate
������5HSRUWHU�JHQH�H[SUHVVLRQ
������5HFHSWRU�OLJDQG�ELQGLQJ
������*73�ELQGLQJ
Combine our GPCR solutions with multimode plate readers and microplates 
for high performance time after time. Choose from the EnVision® Multilabel 
Plate Reader or EnSpire® Multimode Plate Reader, the only bench-top 
system for both labelled and label-free technologies. Add JANUS® Automated 
Workstation for precision dispensing and walkaway automation.
)LQG� RXW� PRUH� DERXW� 3HUNLQ(OPHU·V� VROXWLRQV� DW� ZZZ�SHUNLQHOPHU�FRP�
lifesciences

Promega zählt mit über 1.200 Mitarbeitern zu den fünf großen weltweit 
tätigen Life Science Research-Unternehmen. Das 1978 in Madison, WI, 
USA gegründete, konzernunabhängige Unternehmen stellt Produkte und 
Systemlösungen für die Gen-, Protein- und Zellanalyse her. Mit diesen lassen 
sich komplexe biologische Systeme einfach erforschen. Kunden von Promega 
sind Forschungsinstitute und -zentren, Universitäten, pharmazeutisch und 
biotechnologisch forschende Unternehmen, Dienstleistungslabors und 
Behörden. Sie setzen Promega-Produkte in der Grundlagenforschung, bei 
GHU� 0HGLNDPHQWHQHQWZLFNOXQJ�� PROHNXODUHQ� 'LDJQRVWLN� XQG� ,GHQWLÀ�]LHUXQJ�
des menschlichen Erbguts ein. Promega-Produkte können weltweit über 15 
9HUWULHEVÀ�OLDOHQ�XQG��EHU����'LVWULEXWRUHQ�EH]RJHQ�E]Z���EHU�GLH�3URPHJD�
Website bestellt werden.

Seit 1997 ist die Promega GmbH als Tochtergesellschaft der Promega Corp. 
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in Mannheim prä-sent und ist mit mehr als 75 Mitarbeitern für den Vertrieb der 
Produkte des Promega-Konzerns in Deutschland, Österreich und Osteuropa 
zuständig. Neben seinem Servicezentrum verfügt der Mannheimer Standort 
über das europäische Geräteservicezentrum sowie über ein Distributionslager 
der US-amerikanischen Muttergesellschaft, das Euro Hub, welches für die 
Distribution der Produkte des Promega-Konzerns in Europa zuständig ist. 
Seit 2010 ist die ausgegliederte Terso GmbH Teil des Geräteservicezentrums 
und versorgt den europäischen Markt mit RFID-Konsignationslagern. Die 
3URPHJD�*PE+�LVW�,62������������GDV�(XUR�+XE�,62������������]HUWLÀ�]LHUW�
Mehr Informationen: www.promega.com<http://www.promega.com>

The Research School of Radiation Science is an international graduate 
school, offering innovative PhD education and research programmes within 
D� VWLPXODWLQJ� LQWHUGLVFLSOLQDU\� HQYLURQPHQW� FRPELQLQJ� WKH� À�HOGV� RI� ELRORJ\��
technology and medicine as well as scholarship funding for RS2 Fellows.
It is an interdisciplinary and thematically focused doctoral training programme, 
established at the Department of Radiation Sciences (DRS) located in Munich. 
7KH�'56�ZRUNV� LQ� FRRSHUDWLRQ� ZLWK� WKH� FHQWHU·V� SDUWQHUV� DQG� WKH�0XQLFK�
excellence universities TUM and LMU on a research programme designed to 
develop new biomedical applications of radiation and to improve the quality of 
radiological protection. 
For more information please visit our website: http://www.helmholtz-
muenchen.de/rs2

Science Careers, published by Science and AAAS, offers the key resources 
you need to advance your career.   Thousands of searchable jobs from industry, 
academia and government are available online.  The free website also offers 
scientists Job Alert e-mails, Career Advice, a Resume/CV Database and a 
Career Forum where scientists can connect with advisers from industry and 
academia, as well as peers, to get advice and guidance. Our newest free 
offering is myIDP, an individual development plan, to help guide your career. 
Visit ScienceCareers.org today.  Your future awaits.

TUM Graduate School promotes interdisciplinary and international 
TXDOLÀ�FDWLRQ� SURJUDPPHV� VR� WKDW� GRFWRUDO� FDQGLGDWHV�ZLOO� QRW� RQO\� DFKLHYH�
team leadership and project management skills, but also the entrepreneurial 
spirit for leading roles in industry, academia and science. In addition, Graduate 
&HQWHU�:HLKHQVWHSKDQ�SURYLGHV�VSHFLÀ�F�RQ�FDPSXV�WUDLQLQJV�IRU�D�GRFWRUDWH�
in the Life and Food Sciences at TUM.  
For details, visit our website: http://www.gs.tum.de/
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