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JOSEF PENNINGER Managing Director/Science

“The best time to start something is
20 years ago, the second best time
is now.” Chinese Proverb.

When we started IMBA we had big
plans and big hopes. However, there
is a long winding road to translate a
vision into reality. After nearly 5 years of
existence, | have to say that the growth
of IMBA has been simply astounding and
even surpassed what | had hoped for
in the few quiet moments of reflection.
I am still amazed how rapidly we made
the transition from a small, promising
“start-up” to the largest institute of the
Austrian Academy of Sciences with a
flourishing research culture and a very
good international reputation.

Visions are largely lifeless until people
flesh them out with muscle, brains,
a circulatory system and, most
importantly courage and heart.

The growth of IMBA and our
eminence within Austria
and around the world is
a testament to all IMBA
employees and of course all

| the people working under
| the IMBA-IMP umbrella.
l'am truly privileged to

be able to work with all

of you! Together we are much stronger,
we have many more eyes to see and many
more hearts to weather the storms and
move into the future.

Although we may well have learned to
fly, there remains plenty to be done in
the future. Firstly we have decided that
IMBA will focus on three major topics;
stem cells, modeling of human diseases,
and RNA biology. These topics are based
on our already existing strengths and
the vision that good science not only
entails intellectual beauty but also bears
responsibility for improving the state of
our world. Our faculty is outstanding,
and | am very happy to welcome Julius
Brennecke to IMBA as a new principle
investigator. Julius will work on small
RNAs, in particular Piwi RNA, where he
has already made major breakthroughs.
As a next step we plan to make a strong
push into stem cell biology to develop a
new centre of excellence in this critical

technology.

In early October we had our prime academic
event, the Annual Recess, to showcase the
scientific progress of all IMBA groups. We
again had a joint event with our partner
IMP and we hope that these joint events
will continue in the foreseeable future. We

are very fortunate that Gary Ruvkun, Susan
Lindquist and Fiona Watt have joined Eric
Kandel, Glnter Blobel, Ken Chien, and Tony
Hyman to complete our scientific advisory
board, the scientific and structural input
of our SAB being essential for the future
development of IMBA. The work of our
SAB was and remains outstanding, and
is certainly one of the reasons why we
have already been able to receive an
international standing within the short
time period of our existence.

I' would like to thank Steve McKnight and
Titia de Lange, SAB members of our partner
IMP, who also helped IMBA during the times
of our inception and will now move on
to other pastures. Finally, | would like to
wish Erwin Wagner, Thomas Jenuwein, and
Ludger Klein from our extended IMBA-IMP
family all the best and great success in
their scientific and personal lives. Their
contributions to our campus and scientific
excellence in Austria have been enormous,
and will continue to shine for many years
to come; may the gods of science look
down upon them with a smile.

With gratitude | would like to acknowl-
edge all the people and funding agencies
who have supported us; foremost the
Austrian Academy of Sciences (OAW)

and the Austrian Ministry of Sciences,
the Austrian Science Foundation (FWF),
Genome Austria (GEN-AU), the European
Union FP6 and FP7 programmes and the
European Research Council (ERC). Half of
the very competitive Junior and Advanced
ERC grants in Life Sciences that went to
Austria were awarded to IMBA researchers,
a great testament that we are moving in
the right direction. | am grateful to our
supervisory board and our “Leitungsgre-
mium” who have continued to carefully
and with poise maneuver IMBA through
both times of tranquility and times of
turmoil. I would like to thank Prince Max
Liechtenstein, Erich Streissler and Ludwig
Scharinger for their donations to IMBA and
their commitment to basic research as a
key to future human prosperity. Finally,
I would like to thank with all my heart
Michael Krebs and Jurgen Knoblich, who
always keep my feet on the ground and
without whom IMBA would have remained

just a vague dream.

I always liked the analogy of building an
institute with building a cathedral; one
wall of IMBA is already standing and being
admired, but we now have to finish the
entire building, and | will do everything

in my power to make this happen.
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MICHAEL KREBS Managing Director/Finance and Administration

Five years after hiring our first Group Leader,
IMBA — with currently 150 employees and
a research budget of around € 15 million
- has become the largest institution of
the Austrian Academy of Sciences and
one of the most prominent and exciting
places for functional genomics research
in Europe. In this context, we would like to
thank all our employees, our shareholder,
the Ministry of Science and Research, the
funding organizations of the City of Vienna,
the Austrian Science Fund (FWF), and the
EU, our cooperation partner Boehringer
Ingelheim and the IMP as well as all the
other people who have been involved
in our success story for their valuable
contributions.

A major milestone in 2008 was the approval
of our "Vision 2020" concept to establish a
shared technology and service infrastructure
at the Campus Vienna Biocenter (VBQ).
This program will be funded by the City
of Vienna and the Ministry of Science and
Research with a total amount of around
€ 50 million over a period of 10 years. In
2009, a separate legal entity will be set-up
to run new infrastructures and technolo-
gies such as mouse phenotyping, in-vivo
imaging, large scale RNAi screening, etc.
The concept is a joint initiative from all

VBC members and will bring a new spirit
of collaboration onto our campus.

In view of the growing size and coor-
dination requirements of the scientific
services, IMP and IMBA management
recently agreed on some fundamental
organizational changes. It was decided to
implement the new position of a Manager
of Scientific Services (MSS) who will bear
the responsibility for the shared services
at the IMP-IMBA Research Centre. We
are very happy that Peter Steinlein has
accepted our offer for this very important
management position. We also congratulate
Karin Aumayr on her promotion as new
head of our biooptics facility to replace
Peter Steinlein who has done a great job
setting up and operating that service for
the last 10 years.

The implementation of the new SAP
system has been a major project in 2008,
involving many resources from different
departments. Like any other organization
that goes through such a major system
migration process, we are still struggling
with some bottlenecks, especially in the

ordering and the reporting process.

However, the switch to SAP has been
an important step in the modernization
of our IT infrastructure. Additional IT
investments have been committed to
significantly increase the capacity of our
file and e-mail server and to improve
accessibility to these servers. We thank all
of you for your patience and continuous
support of Werner Kubina and his team
during the transition period.

Over the last year some major steps have
been taken to enhance our administrative
services. In the Human Resources Depart-
ment for example, we created the new
position of a recruitment and personnel
development manager in order to better
coordinate recruiting activities at the IMP
and IMBA, and establish career development
programs for our people. The controlling
competence in the Accounting Department
was also strengthened, to extract the most
benefit from the new possibilities the SAP
system offers us in terms of integrated
planning and management reporting.
Last but not least, we added another
position in the Fundraising Department
to extend our existing contacts with
potential donors.

Thanks to the high commitment and
very professional approach of Sabina
Tandariand her team, IMBA already
managed to generate some initial
donations in 2008 along with

some great opportunities for

the future.

1
INTRODUCTION



The Campus Vienna Biocenter

IMBA is situated at the “Campus Vienna Biocenter” (VBC), a rapidly growing bio-
technology hub located halfway between Vienna's international airport and the
city center. Apart from IMBA and its partner institute IMP, the VBC is also home to
the Max F. Perutz Laboratories (MFPL; University and Medical University of Vienna),
the Gregor Mendel Institute of Molecular Plant Biology (GMI; Austrian Academy of
Sciences), a University of Applied Sciences, several biotech companies, a PR agency,

a non-profit scientific society and the Vienna Open Lab.

More than 1000 people from 40 different nations currently work at the Campus VBC.
Campus members enjoy a scientifically and socially stimulating environment and
take advantage of shared facilities such as the Max Perutz Library and the Vienna
Biocenter International PhD Program. A number of events, including seminars and

lectures, are open to all.




Your Career at IMBA

IMBA offers exciting positions at all levels
of your research training and car.eer.. If
you consider joining IMBA, you will find
B first class research and state-of-the-art
scientific services: As a member of one of
the scientific groups, you will be part ofa
young, 'mtemationa\ team, using Englishasa
working \anguage.The atmosphere at IMBA
is stimulating and focused, and a certain
pioneering spiritcan pe feltamong its staff.
The brand-néw state-of-the-art laboratory
and office puilding was officially opened
in 2006 and is NOW the inspiring home tO
about 150 scientists and administrative

staff.
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Many of our new employees are accompanied
Ll by spouses who are themse
N qualified position in line with their training.
IMBA is certainly aware of this fact and can,
in some cases, help with securin
also support your efforts to learn German
and sponsor language cours
of Vienna's best language e

as team sports.

at IMBA'is available at:
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JURGEN KNOBLICH

Asymmetric cell division and proliferation control in neural stem cells
juergen.knoblich@imba.oeaw.ac.at

JURGEN KNOBLICH
SENIOR SCIENTIST AND DEPUTY DIRECTOR/SCIENCE

CHRISTIAN BERGER® POSTDOC
RYAN CONDER POSTDOC
CHRISTOPH JUSCHKE POSTDOC
TAKASHI NISHIMURA POSTDOC
MARIA PIA POSTIGLIONE -------mmmmmmmmmmmmeemmeooeeeee POSTDOC
JENS CHRISTIAN SCHWAMBORN -----nmmmmmmmemmmeeeee POSTDOC
FREDERIK WIRTZ-PEITZ? POSTDOC
YUNLIXIE® POSTDOC
MASAKAZU YAMAZAKI POSTDOC
ANJAFISCHER PHD STUDENT
SPYROS GOULAS PHD STUDENT
HEIKE HARZER ® PHD STUDENT
FEDERICO MAURI PHD STUDENT
JENNIFER MUMMERY-WIDMER -----------mmmmmmmemme PHD STUDENT
RALPH NEUMULLER -----mmemmmmmemmemmommemmemmoeeeee PHD STUDENT
MARKO REPIC” PHD STUDENT
CONSTANCE RICHTER ------mmmmmmmmmeemmm e omeeeee PHD STUDENT
VIVIEN ROLLAND PHD STUDENT
EVA MARIA RIEGLER ® DIPLOMA STUDENT
THOMAS STOGER 6-----nmwmmemmemmemmemm oo DIPLOMA STUDENT
ELKE KLEINER LAB MANAGER
NORIKO NISHIMURA # TECHNICAL ASSISTANT
ANGELA MARIA PEER TECHNICAL ASSISTANT

"UNTIL MARCH , 2UNTIL JUNE, *UNTIL JULY, “UNTIL NOVEMBER,
>SINCE JULY, °SINCE NOVEMBER, 7 SINCE SEPTEMBER,  SINCE JUNE

Stem cells are essential for tissue
maintenance and repair in our body.
Although each stem cell has unique
tissue specific properties, one feature
is common among all stem cells: Stem
cells have the unique ability to generate
identical copies of themselves but at the
same time can also give rise to more
differentiated progeny that eventually
replace cells in the target tissue. How one
cell can generate two daughter cells of
such dramatically different properties
and how defects in this asymmetry can
contribute to tumour formation, are the
questions we are trying to resolve.

During Drosophila development,
thousands of neurons arise from stem
cell-like precursors called neuroblasts.
Neuroblasts undergo repeated rounds
of asymmetric cell division during which
they form a large and a small daughter
cell (Fig. TA). While the small daughter
cell divides only once more into two

differentiating neurons, the large cell

continues to grow and proliferate in
a stem cell-like manner. Why are the
two daughter cells so different in
their cell growth and proliferation

properties?

Stem Cell Tumours in
Drosophila

The answer is that neuroblasts are
capable of segregating key regulatory
proteins into one of their two daughter
cells during mitosis (Fig. 1B, C). One
of them is the tumour suppressor
Brat (Brain tumour). We found Brat
by mass-spectometry in a search for
proteins regulating fly brain develop-
ment (Fig. 2A). When neuroblasts
divide, Brat localises into a crescent
overlying one of the two spindle poles,
so that it is inherited by only one of
the two daughter cells (Fig. 1B). In
the absence of Brat, cell growth and
proliferation are no longer restricted
to only one cell. As a consequence,
both cells proliferate leading to an

expansion of the neuroblast pool and
the formation of a brain tumour that
fills the whole body and kills the fly
(Fig. 2B). Thus, Brat is an important
regulator of proliferation in Drosophila
neural stem cells.

Bratisa member of a conserved protein
family that is characterised by a similar
domain structure (Fig. 2A). Our results
indicate that regulation of stem cell
proliferation seems to be a common
task of this protein family. We found
that the Brat-like protein Mei-P26
regulates proliferation in stem cells
of the Drosophila ovary. Ovarian stem
cells depend on a signal coming from
the surrounding stem cell niche. After
division, one daughter cell looses niche
contact and no longer receives the
signal. After a few transit amplifying
divisions, this cell upregulates Mei-P26.
Like Brat, Mei-P26 inhibits cell growth
and proliferation so that this cell will
exit the mitotic cycle and undergo
differentiation. In the absence of

Mei-P26, all cells proliferate leading
to the formation of an ovarian tumour.
Thus, control of stem cell proliferation
seems to be a common function of

Brat-like proteins.

Regulation of micro RNAs

How do Brat and Mei-P26 regulate
proliferation? Using mass-spectrometry,
we found the protein Argonaute-1
to be a common binding partner of
Brat and Mei-P26. Argonaute-1 is well
known for its key function in the micro
RNA pathway. Argonaute is part of the
RNA-induced silencing complex (RISC)
that uses short double stranded RNA
molecules to inhibit gene activity.
Our genetic experiments show that
Mei-P26 inhibits the activity of a large
number of micro RNAs. In the ovarian
stem cells, these micro RNAs are active,
but when Mei-P26 is upregulated,
their activity is compromised. Since
micro RNAs are required for ovarian

stem cell self renewal, this allows
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differentiation and ensures proper

cell cycle control during Drosophila
oogenesis. Thus, Brat/Mei-P26 proteins
might use the micro RNA pathway to
control stem cell proliferation.

Figure 2

Proliferation control in
Drosophila and mouse
stem cells

To identify the genes that regulate
stem cell proliferation, we use a com-
bination of genome-wide screens in
Drosophila and transient transgenic
mouse techniques. We have used a
library of transgenic flies expressing
hairpin RNAi constructs for essentially
every gene in the fly genome (gen-
erated by Barry Dickson) to screen
for genes affecting asymmetric cell
division in the Drosophila peripheral
and central nervous systems and have
identified a number of new genes
affecting these important biologi-
cal processes. Most of the genes are
conserved and to characterise their
mammalian homologues, we use in

utero electroporation into the mouse

Brat
Mei-P26
TRIM-2/3

TRIM-32

brain. For this, DNA is injected into
the ventricle of the developing brain
and electroporated specifically into
the dividing progenitor cells that line
the ventricular surface of the brain.
By using RNAi and overexpression
constructs together with GFP markers,
we can study the gain and loss of
function effect of candidate genes on
the proliferation and differentiation
pattern of mouse neural progenitor
cells. So far, these experiments have
revealed a striking functional conserva-
tion of Brat-like proteins in regulating
stem cell proliferation. Ultimately,
we will transfer our knowledge to
adult stem cells to understand how
stem cells control proliferation and
lineage in our body and how these
processes are deregulated in tumour
development.

Figure 1:

Figure 2:

Figure 3:
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How cells divide asymmetrically

A. Drosophila neuroblasts divide assrimiwirkzally in a stem cell-like fashion.
crescent B. During each neuroblast drision, Brat (green) localises into a
cortical crescent and is inherited by only one of the two daughter cells.
C. Live imaging of asymmetric cell division. Stills from a movie (available
on our website) of asymmetric cell division in the Drosophila peripheral
nervous system. Histone-RFP (red, to visualise.chromatin) and Pon-GFP
(green, to visualise asymmetric protein segregation) are recorded.

Stem cell-derived tumour formation in Drosophila. A. The Brat protein
family. NHL domains are red, Coiled coil motifs green, B-boxes (Zn-finger like
motifs) blue and Ring fingers yellow. B. Larval brain from a wild type (left)
and brat mutant animal. Neuroblasts are green, differentiating neurons are
red. Brat brains show a dramatic overproliferation of neuroblasts.

Analysis of progenitor cell proliferation in the mouse brain. Cross-
section through the developing mouse neocortex (DNA in magenta)
on day 15 of embryonic development. GFP (green) was introduced by in
utero electroporation specifically into dividing progenitor cells one day
before fixation. Cell bodies (P) and characteristic radial glia processes (R) of
transfected progenitors as well as the neurons that have developed from
them (N) are visible.

Figure 3
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THOMAS MARLOVITS

Design and Function of Molecular Machines
thomas.marlovits@imba.oeaw.ac.at

THOMAS C. MARLOVITS
JOINT IMP-IMBA GROUP LEADER

LISA KONIGSMAIER PHD STUDENT
AGATA KOSAREWICZ === PHD STUDENT
JESUS FERNANDEZ RODRIGUEZ ~---------mmmmmmmm- PHD STUDENT
OLIVER SCHRAIDT PHD STUDENT
MATTHIAS BRUNNER ----——---------—-—-----——- DIPLOMA STUDENT
JULIARADIC DIPLOMA STUDENT
WOLFGANG SCHMIED ----- ------———---DIPLOMA STUDENT
MARKUS HOPFNER -~ ------———--- SUMMER STUDENT
WOLFGANG WEBER---------— LAB MANAGER/TECHNICAL ASSISTANT

Molecular machines are essential to
maintain life at a cellular level. We are
aiming to understand the fundamental
molecular design, assembly processes,
and mechanistic details of such higher-

ordered structures.

Host-Pathogen-Interaction
Gram negative pathogens, like
Salmonella, Yersinia, or Shigella, use the
type lll secretion system (TTSS) to initiate
infection in eukaryotic cells. The TTSS
is a complex macromolecular system
that serves as a structural platform
to make physical contact between
the host cells and pathogens and
mediates the unidirectional transport
of bacterial toxins (effector proteins)
into eukaryotic cells (Figure 1A, 1B).
These systems are essential for a
successful infection resulting in well
known clinical symptoms ranging
from mild headaches and diarrhoea
to even life-threatening diseases such
as typhoid fever or bubonic plaque.

The Molecular Design

Made up of more than twenty
proteins, TTSSs assemble into large
“molecular nanomachines” composed
of a set of soluble as well as mem-
brane proteins. All of the structural
components as well as other proteins
involved in the step-wise assembly
process (Figure 1C) and function are
encoded on specific pathogenicity
islands.

The most prominent substructure
of the TTSS is known as the “needle
complex”, a cylindrical, needle-shaped
and membrane-embedded organelle
protruding from the bacterial envelope
(Figure 1E). The needle complex is
believed to serve as a conduit for
the safe transport of virulence fac-
tors from the bacterial cytoplasm
through a number of natural barriers
into eukaryotic cells. In Salmonella
typhimurium, which serves as our model

for bacterial delivery systems, this

| —r—+—+—+

complex is formed by multiple copies
of only five proteins: PrgH, PrgK, and
InvG build up the membrane-associated
base-structure, PrgJ, the inner rod, and
Prgl, the needle filament extending
into the extracellular environment

(Figure 1).

In order to investigate the molecular
mechanism of type Ill secretion, we
first set out to determine structural
components of the TTSS (Figure 2A).
We were challenged by the mega-
dalton size of the complex, its natural
composition (membrane and soluble
proteins), and the limited availability.
Nevertheless, we were able to purify
sufficientamounts of the entire 'needle
complex’ and its precursor, the ‘base’, by
a combination of detergent extraction
and size separation by velocity gradient
centrifugation. A detailed structural
analysis by three-dimensional electron
cryo-microscopy and single particle
analysis finally revealed that several

rotational symmetries or oligomeric
states are present in the population of
the 'needle complex’ and the 'base’.
Whether all of these complexes have
a physiological role remains an open
question.

Our analysis revealed a new struc-
tural component, the inner rod, which
is located in the centre of the needle
complex. It extends the secretion path
from the base into the needle filament,
and also serves as an anchor to stably
connect the needle filament with the
base (Figure 1E). During assembly the
inner rod and the needle filament are
added as new structural components
to the base. As a consequence, it
must undergo large conformational
rearrangements, which demonstrates
the flexible but also stable property
of the base (Figure 1 and 2). While
functionally, this dynamic behaviour
isa crucial event during the assembly
phase, in which the secretion machine



A C Assembly
actin lagB
SopE.
osop2® I
SopB g ——
Cdca? Cdcaz || = p— =
Rac Rac PrgH InvA Inve
5 GTP Prgk SpaQ InvJ
SpaR
SpaP
A Spas
m m
— *
i Il v U] D

is reprogrammed to become com-
petent for the secretion of virulence
factors, structurally, it underlines the
importance of specific interaction
epitopes critical for assembly into
a functional unit. To this end we
have established a method that uses
high-resolution mass spectrometry
of chemically derivatized complexes,
to determine interaction sites and
consequently topological information
about individual proteins within larger
macromolecular complexes (Figure
3).

Although the design of the TTSS
appears to be conceptually simple,
structural characterisation of the needle
complex is at an early stage, leaving

many questions unanswered:

Secretion
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What nucleates the assembly of the
TTSS? How are the individual proteins
organised in the TTSS? How dynamic is
the entire assembly process? How does
the export machinery interface with
the needle complex? What determines
the substrate specificity for protein
secretion? We have begun to address
some of these questions, and we hope
that by understanding the molecular
mechanism of TTSS-mediated protein
transport we may provide the basis for
the development of novel therapeutic
strategies to either inhibit its activity
or modify the system for targeted
drug delivery.

Figure 2

Figure1:

Figure 2:

Figure 3:
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The type Ill secretion system. (A) The type Il secretion system is
essential to deliver virulence factors such as SopE or SopB into eukaryotic
cells. (B) (E) Needle-like structures (appr. 50 nm) that extend into the
extracellular environment are visible on the surface of osmotically shocked
S. typhimurium and can be released after detergent treatment (D). (C)
Formation of intermediate substructures during assembly. Once the growth
of the needle filament is terminated the type Ill secretion system changes
substrate specificity and delivers effector proteins (reprogramming phase).
(E) Schematic representation of the Salmonella needle complex and its
components. PrgH, PrgK, and InvG make up the membrane-embedded
base structure, whereas Prgl forms the helical filament protruding into
the extracellular environment. The inner rod anchors the filament.into the
base.

The structure of the needle complex. Surface renderings and projections
of the ~30 nm wide needle complex obtained from three-dimensional
image reconstruction from vitrified needle complexes.

Mass spectrometry of derivatized complexes. Isolated complexes are
chemically derivatized and analysed by SDS-PAGE and mass spectrometry.
The determination of crosslinked peptides of shifted bands indicate
positions near or identical to the interaction epitopes within a complex.

Figure 3
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JAVIER MARTINE/

RNA Silencing and Processing in Mammalian Cells

javiermartinez@imba.oeaw.ac.at

JAVIER MARTINEZ

GROUP LEADER

CHRISTOPH GEBESHUBER -~ - POSTDOC
PHILIPP LEUSCHNER POSTDOC
STEFANWEITZER POSTDOC
KATRIN HEINDL PHD STUDENT
GREGOR OBERNOSTERER-----==--==---===------——-- PHD STUDENT
DUBRAVKA PEZIC PHD STUDENT
JOHANNES POPOW PHD STUDENT
ANDREA SALVA GIRO ~----mvmmmmemmemmmmemmmemeeeeee PHD STUDENT
CLARA JANA LUI BUSCH =-=====-====-—==-—----—- DIPLOMA STUDENT
JUTTA DAMMANN LAB MANAGER

The discovery of RNA silencing phenomena
has made a tremendous, dual impact on
biology. On one side, it has ‘created” RNA;,
bringing genetics to mammalian cells.
In parallel, it has uncovered microRNAs
(miRNAs), a class of small RNAs that tune
the expression of a large portion of the
genome. Our laboratory uses biochemistry
to reveal novel enzymatic and non-
enzymatic factors in RNA silencing and
global RNA metabolism. Within RNA
silencing, we focus on the control of miRNA
expression at the post-transcriptional level
and the role of miRNAs in metastasis and
synaptic plasticity. Our interest in RNA
metabolism stems from the identification
of the first and likely multifunctional (si)
RNA kinase hClp1, which led us to revisit
and further study the processes of tRNA
splicing and mRNA 3" end formation in

mammalian cells.

e

Controlling miRNA
expression at the post-
transcriptional level:

Starting from large volumes of Hela
cytoplasmic extracts, we used classical
chromatography and affinity-purification
techniques to isolate an inhibitory
protein that prevents the cleavage
of the ~70 nt, miRNA-138-2 precursor
into the mature, 23-24 nt miRNA-138
by the RNase-lll enzyme Dicer. After
concatenating eight purification steps,
mass spectrometry analysis revealed
the presence of very few proteins in
the fraction containing the highest
inhibitory activity. We are currently
validating these candidates. Finding
the inhibitory factor will allow us
to a) investigate the expression of
the inhibitor in different tissues and

developmental stages, b) generate a

conditional knockout mouse to remove
the inhibitor from tissues in which it
is expressed, and express it where it
is absent, and ¢) study its potential
role in controlling the expression of
other miRNAs.

Revealing the cellular
functions of the RNA-
kinase hClp1:

We have previously reported the
identification of human Clp1 (hClp1)
as an RNA-kinase that phosphorylates
the tRNA 3" exon during tRNA splic-
ing. hClp1 is also part of the mRNA
3" end formation complex, with a
still enigmatic function. We have
developed a method to enrich and
identify endogenous substrates of Clp1.
The experiment entails a comparison

between 5' de novo phosphorylated

RNAs in wild type mouse embryonic
fibroblast cells (MEFs) and RNAs present
in MEF cells engineered to encode a
kinase-inactive version of hClp1. We
will perform deep sequencing to reveal
the identity of ClpT-phosphorylated
RNAs and assign Clp1 to specific RNA
metabolic pathways.

Searching for the elusive
ligase activity in the tRNA
splicing pathway:

Two pathways seem to coexist in
human cells to splice pre-tRNA mol-
ecules. They differ in the source of the
phosphate group that remains at the
splice-junction after ligation of tRNA
5"and 3" exons. tRNA-ligase activities
have been extensively described in
cell extracts, however the encoding

genes remained unidentified. We have



\
Figure 1 . | ||
| [ . | J;rf i
A cytoplasmic —
OH 3’ extracts 3
ol HHEHHHTEREY — ol HHEHHHTERE]YY
P3 5P ATP P3 =P
: )
OH 3’ '.'
R LTLILLTT T e
V2, 5’P
B
Pre-tRNA Exon Halves Mature tRNA
3
5

Intron

observed that siRNAs displaying a 3’
phosphate and a 5" hydroxyl group
undergo ligation in Hel a cell extracts
(Fig. T1A). This reaction resembles the
ligation of 5" and 3’ exons in the “animal”
tRNA splicing pathway (Fig. 1B). We

have purified a factor with siRNA-
ligase activity from large amounts
of Hela cytoplasmic extracts and
identified a candidate factor. Strikingly,
RNAi-mediated knock-down of this

factor impairs not only the ligation

3 3
5 5
tRNA
endonuclease
—_— —_—
N50H
A

of 3" phosphorylated siRNAs but also
abolishes tRNA maturation, making
it a strong candidate for the elusive
tRNA ligase activity (Fig. 1C).
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FiguredA: siRNA duplexes displaying 3" phosphate and 5" hydroxyl termini become
ligated (in orange) upon incubation with cytoplasmic extracts and ATP.
The reaction most probably occurs through a 2" - 3’ cyclic phosphate
intermediate.

Figure 1B: The “animal” tRNA splicing pathway in human cells. The phosphate at
the phosphodiester bond (in light green) originates from the 2" — 3’ cyclic
phosphate.

Figure 1C: Hela cells were treated with siRNAs against the candidate gene for the
siRNA-ligase activity (Fig. 1A). Extracts prepared from these cells were unable
to process pre-tRNAs into mature tRNAs. Therefore, the same pok gl
seems to exert both siRNA-ligase and tRNA-ligase activities.
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Transposable elements are molecular
parasites that are able to move from
one genome position to another. Our
cells have a mechanism to silence these
potentially harmful elements: locking
transposable elements into a closed form
of chromatin, called heterochromatin.
Chemically, both transposable elements
and the other parts of the genome are
just stretches of DNA. So how can cells
distinguish junk from precious DNA?
Several pieces of evidence suggest
that tiny RNAs, ~20-30 nucleotides in
length, act as security guards to identify
transposable elements. Our group studies
how these short RNAs lock transposable
elements into heterochromatins using
the tiny-hairy protozoan Tetrahymena

as a model.

Small RNA-directed DNA
elimination

The ciliated protozoan Tetrahymena
(Figure 1) has a macronucleus (Mac)
and a micronucleus (Mic) in each cell.

Mac is polyploid and transcriptionally
active whereas Mic is diploid and
transcriptionally inert during vegeta-
tive growth. In the sexual process of
conjugation, Mic forms both new
Mac and Mic and the parental Mac
is destroyed. During the develop-
ment of the new Mac, ~6000 Internal
Eliminated Sequences (IESs) are removed
(DNA elimination) and the remaining
sequences are re-ligated. [ESs are mostly
moderately repeated in Mic and many
of them are related to transposable
elements. Heterochromatin is involved
in IES elimination. In Tetrahymena,
heterochromatin components, methy-
lated histone H3 on lysine 9 (H3K9me),
H3K27me and the chromodomain
protein Pdd1p, are specifically associ-
ated with eliminated IES sequences
and are essential for DNA elimination.
We previously demonstrated that
small (~28 nt) scan (scn) RNAs are
also involved in DNA elimination.

scnRNAs are produced by the Dicer

protein Dcl1p and associate with the
Argonaute protein Twilp. Dcl1p and
Twilp are required for accumulation
and/or targeting of H3K9me/H3K27me/
Pdd1p and for DNA elimination. Thus,
heterochromatin formation occurs
downstream of the RNAi-related
mechanism in the DNA elimination
pathway.

RNA helicase Emalp and
non-coding RNA
Complementarity between IESs and
scnRNAs likely underlies the hetero-
chromatin formation and the IES
elimination process in Tetrahymena.
However, the mechanism by which
scnRNAs identify IES sequences is
not well understood. scnRNAs are
complexed with the Argonaute protein
Twilp. We have demonstrated that a
Twilp-associated putative RNA helicase
Emalp is required for the interaction
between Twilp and chromatin. This
requirement explains the phenotypes

of EMAT KO strains, including loss
of selective down-regulation of sc-
NRNAs homologous to Mac-destined
sequences, loss of H3K9 and K27
methylations in the developing new
Macs, and failure to eliminate DNA. We
have further demonstrated that Twilp
interacts with non-coding transcripts
derived from parental and developing
macronuclei and that this interaction
is greatly reduced in the absence of
Emalp. These results indicate that
Emalp probably functions in DNA
elimination by stimulating base-pairing
interactions between scnRNAs and
non-coding transcripts in both parental
and developing Macs (Figure 2). A
small RNA-nascent RNA interaction
in heterochromatin formation has
also been proposed in fission yeast.
Therefore, RNA-RNA interaction may
regulate heterochromatin formation
in a wide variety of eukaryotes.



Figure 1

2’-O-methylation stabilises
scnRNAs

In some eukaryotes, 3'-terminal
2’-O-methylation stabilises small RNAs
but its biological significance remains
unclear. We have demonstrated that
scnRNAs are 2"-O-methylated at their 3
ends. We have also found that the RNA
methyltransferase Henlp is responsible
for scnRNA 2°-O-methylation. In the
absence of Henlp, the length and
abundance of scnRNAs are gradually

reduced as conjugation proceeds

Figure 2

(Figure 3). Consequently, DNA
elimination and the production
of sexual progeny are affected
in HENT knockout strains. Henlp-
mediated 2°-O-methylation
therefore stabilises scnRNA
and ensures DNA elimination
in Tetrahymena. This study
clearly showed that 3’-terminal
2’-O-methylation on a specific
class of small RNAs regulates
the function of a specific RNAI
pathway.

Figure1:

Figure 2:

Figure 3:
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Tetrahymena thermophila. Tetrahymena is a unicellular eukaryote. It has
many ciliaonitscell surface (green =anti-alphatubulin staining). Tetrahymena
has two different nuclei (stained purple), a smaller micronucleus (Mic) and a
larger macronucleus (Mac).

Proposed roles of Emalp and non-coding RNA. In the early stages of
conjugation, bidirectional ncRNA transcription (blue wavy lines) occurs
in the Mic and the transcripts are processed to scnRNAs by Dcl1p. The
scnRNAs are then transferred to the cytoplasm where they form a complex
with Twilp. Then, the scnRNA-Twilp complex localises in the parental Mac
in the mid stages of conjugation. In parallel, ncRNAs are made from parental
Mac (red wavy lines). We propose that interactions between scnRNAs and
the parental Mac ncRNAs induce degradation of scnRNAs. Emalp (drawn in
purple) likely functionsin this selective elimination of scnRNAs by unwinding
the parental Mac ncRNAs to enhance the scnRNA-ncRNA interaction. Next,
the remaining IES-specific scnRNAs localise to the developing new Mac in
the late stages of conjugation. The interaction between scnRNA and new
Mac ncRNAs (green wavy lines) recruits a complex containing the histone
methyltransferase Ezl1p to induce H3K9/K27me. Again, we propose that
Emalp is involved in the homology dependent methylation of H3K9/27
by enhancing the interaction between scnRNAs and their complementary
nascent new Mac ncRNAs. Then, H3K9/27me attracts Pdd1p to establish
heterochromatin, which serves as a platform to attract an unidentified
endonuclease Excisase that cuts out the IES and rejoins the flanking
sequences (Aronica et al,, Genes & Dev. 2008).

HEN1-mediated 2"-O-methylation stabilises scnRNAs in Tetrahymena.
Total RNA from wild-type (wt) and HENT knockout (AHENT, A) strains was
extracted at the indicated time points of conjugation, run on a sequencing
gel, and stained with a nucleic acid-specific fluorescent dye. scnRNAs in
AHENT cells became shorter and less abundant as conjugation proceeded
compared to wt scnRNAs at the same time points.

Figure 3
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With the advent of human genetics, a
plethora of genes have been correlated
with human diseases. Genetic animal
models have proven to be extremely
valuable for elucidating the essential
functions of genes in normal physiology
and the pathogenesis of disease. Using
gene-targeted mice my group is attempting
to model human disease and to genetically
dissect disease mechanisms.

Oxphos defects in mice
and the development of
diabetes and obesity

Type-2 diabetes and obesity represent
the largest and fastest growing epidemic
in the world and affect hundreds of
millions of people. The pathological
mechanisms underlying insulin resis-
tance in diabetes and obesity are poorly
understood. It has been proposed that
defective mitochondrial Oxphos plays
a causal role in the development of
diabetes and obesity. However, the

causative or compensatory nature

of these mitochondrial deficiencies

remained an enigma.

To investigate the relationship between
Oxphos and insulin resistance at the
genetic level, we generated a novel
mouse model with a muscle- and
liver-specific primary Oxphos deficit
that faithfully mimics that of insulin
resistant human subjects. Against all
expectations, full metabolic analyses
revealed improved glucose tolerance,
enhanced insulin sensitivity, and a
general up-regulation of the glucose
uptake machinery. These mice displayed
virtually complete resistance to obesity
and diabetes even under the pressures
of a high fat diet (Figure 1). Similar to
the muscle- and liver-specific Oxphos
deficiency, a generalised Oxphos deficit
did not predispose towards insulin
resistance and again protected against
the development of diabetes and
obesity. The predominant hypothesis
predicts that primary Oxphos defects

initiate insulin resistance. However,
our data clearly show that a primary
genetic Oxphos defect results in an
increase in insulin sensitivity and
prevents the onset of diabetes and
obesity. These findings carry profound
implications for the understanding of
basic metabolism and the development
of future therapies towards insulin
resistance, diabetes, and obesity
(Pospisilik et al., Cell 2007).

The role of oxidative stress
and TLR4 in acute lung
injury

Most patients who died of SARS
developed the acute respiratory
distress syndrome (ARDS) — the most
severe form of acute lung injury (ALI).
ARDS was also the cause of death in
millions of people during the Spanish
Influenza pandemic. Recently, H5N1
avian influenza virus infections have
spread through the world prompting
the fear that H5NT might cause a

major world-wide lethal pandemic.
The high lethality of H5NT or SARS
infections as well as their economic
and social impact makes it paramount
to explore novel disease mechanisms
and common therapeutic targets of
ARDS. The same clinical syndrome
of ALl is observed in sepsis, gastric
acid aspiration, or pulmonary infec-
tions with anthrax in multiple species
ranging from birds, rodents, tigers,
and primates to humans.

To identify genes that control the
severity of ALI, we previously developed
an “intensive care unit” for mice that
allows us to model ALl (Imai et al.,
Nature 2005; Kuba et al., Nature Med.
2005). Intriguingly, in congenic and
knock-out experiments, innate TLR4-
TRIF-TRAF6-NFkB immune signaling
was identified as a key disease pathway
that controls the severity of ALI (Figure
3). Mechanistically, chemical as well
as viral lung pathogens trigger the
oxidative stress machinery resulting
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Figured:  Loss of AIF in muscle (MAIFKO) results in reduced development of adiposity
when mice were fed a high fat diet from 3 to 8 weeks of age. Deletion of loxP
flanked exon 7 of the Aif-allele by Mck-driven transgenic cre recombinase
resulted in muscle-specific AIF deletion termed MAIFKO. H&E staining of
white adipose tissue is shown. (Pospisilik et al., Cell 2007)

Fi 1 Fi ) Figure 2. Immunohistochemistry of OxPLs in lungs from two different patients
igure igure Case1 Casez infected with H5N1 avian influenza virus. (upper pan els), and two different
! : patients infected with SARS-coronavirus (lower panels). (Imai et al., Cell
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directly trigger ALl in vivo, dependent on
TLR4 expression. Pulmonary challenge
with an inactivated H5N1 avian influ-
enza virus rapidly induces lung injury
in vivo with OxPL formation. Loss of
TLR4 and TRIF expression protected
mice from ALl in response to inactivated
H5N1 viruses. Importantly, deletion of

infections of humans with H5N1
avian influenza or SARS-coronavirus
(Figure 2), and infections of different
species with anthrax, monkey pox
virus, or Yersinia pestis, result in the
formation of OxPLs in the lung.

on activation of the oxidative stress
machinery that couples to innate

immunity (Imai et al., Cell, 2008).
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Acute Lung Injury
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How do different cell types remember their
identities over many cell generations?
Part of the answer lies in the Polycomb
and Trithorax groups of proteins. We
aim to understand this epigenetic
regulatory system on both the molecular
and the genomic levels, in terms of the
design, function and evolution of its

components.

The Polycomb (PcG) and Trithorax
(TrxG) groups of proteins work
antagonistically on the same target
genes, to maintain repressed (PcG)
or active (TrxG) transcription states.
Both groups of proteins work as large
complexes that can modify nearby
chromatin. In flies and vertebrates
the PcG and TrxG operate on several
hundred developmentally important
genes, which they recognise through
specialised DNA elements called PRE/
TREs (Polycomb/Trithorax Response
elements, Figure 1A).

How does PRE/RTRE
regulation change during
mitosis and differentiation?
The PcG are essential for maintaining
the correct identities of both stem
cells and differentiated cells. How
does this regulatory system maintain a
stable memory of transcriptional states,
but nevertheless allow for change?
To answer these questions we use
experimental systems in which we
can observe and manipulate mitosis
and differentiation.

Paradoxically, although the silenced
and activated states perpetuated by the
PcG and TrxG are stable over many cell
generations, the proteins themselves
associate with their targets as dynamic
complexes, in constant flux between
bound and free pools (Figure 1A, B). To
study this dynamic behaviour in the
context of cell differentiation, we use
live imaging of GFP-tagged PcG and
TrxG proteins in developing tissues of

living Drosophila (Figure 1C to H). We
combine quantitative measurements
with mathematical modelling (Figure
1B). In this way, we hope to understand
in quantitative terms, how a system in
constant flux can ensure both stability
and flexibility.

In addition, we are using the developing
Drosophila eye as a model system in
which to study specific PRE/TREs.
The PcG and TrxG are essential for
correct eye development (Figure 2A,
B). A key target gene of the PcG and
TrxG in this tissue is the eyes absent
gene, a master regulator of eye cell
identity. We have generated transgenic
reporter flies with which we examine
the dynamic regulation of the eyes
absent PRE/TRE during mitosis and
differentiation in the developing eye
(Figure 2C, D).

In mammals, defined cell differentiation
systems enable genomic scale analysis

Tttt

of protein binding and transcription
upon cell fate transitions. We are using
in vitro differentiation of mouse ES cells
into neural progenitors and neurons,
in combination with high resolution
tiling arrays, to document transitions
in PcG and TrxG binding, chromatin
modifications and gene transcription
upon differentiation (Figure 3).

What makes a PRE/TRE?

Fly PRE/TREs are complex combina-
torial DNA elements with a flexible
design. The sequence requirements
for PRE/TRE function in flies are not
fully understood. To throw light on
this question, we collaborate with
bioinformaticians (Marc Rehmsmeier,
University of Bielefeld/GMI Vienna). We
have examined the evolution of these
elements across several Drosophila
species, showing that PRE/TRE evolu-
tion is extraordinarily dynamic. By
showing that the evolution of PRE/
TREs goes far beyond the gradual



Figure 1

Figure 2

adaptation of pre-existing elements,
this study documents a novel dimen-
sion of cis-regulatory evolution, and
brings us closer to understanding the

essential sequence requirements for

PRE/TRE function. In mammals, we
know still less about what makes a
PRE/TRE. We are using reporter assays
in mouse ES cells in combination with

computational analysis to address the

sequence requirements for mammalian
PRE/TRE function.

How do non-coding RNAs
regulate PRE/TREs?

In flies, non-coding RNAs are involved
in PRE/TRE regulation, but the mo-
lecular details remain obscure. We
have identified novel non-coding
PRE/TRE RNAs transcribed from the
Drosophila vestigial (vg) locus. The
vg gene is a master developmental
regulator required to determine wing
identity. Remarkably, we find that
ectopic expression of the vg PRE/
TRE RNA from a transgene in flies is
sufficient to cause activation of the
endogenous vg gene. We are now
working to elucidate the molecular
mechanism of this trans activation.
We are also working in our mouse
neural differentiation system to identify
similar non-coding PRE/TRE RNAs in
mammals (Figure 3).

Figure 1:

Figure 2:

Figure 3:
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(A) PcG and TrxG proteins are recruited to their targets by DNA binding
proteins (blue and red symbols), that recognise DNA elements called PRE/
TREs. This binding is highly dynamic. (B) This system is modelled using
differential equations. Quantitative parameters are determined from live
imaging experiments. The plot shows a simulation of Polycomb binding
to chromosomes after mitosis. (GF) DSP1 is a DNA binding protein that
recruits PcG proteins. DSPT.EGFP in (C) 1-hour-old embryo (D) 2.5-hour-old
embryo, (E, F) larval salivary gland. (E) 3D reconstruction of whole salivary
gland nucleus. (F) Single optical section. Individual DSPT:EGFP bound
loci are visible as distinct bands (arrow). (G, H) PCEGFP in sensory organ
precursor cell (SOP). (G) Interphase. (H) Metaphase. PC:EGFP is green (all
cells). Chromatin is red (SOP only).

(A) Wild type Drosophila eye. (B) Eye specific RNAi knockdown of the TrxG
gene moira gives severe proliferation defects. PcG knockdown causes
overgrowth and cell identity defects (not shown). (C) Transgene reporter
for eyes absent (eya) regulation. The GFP reporter is fused in frame to exon
2 of the eya gene. The construct contains the upstream enhancer and the
intronic PRE/TRE. (D) In situ hybridisation to GFP RNA in the eye imaginal
disc of 3rd instar larva carrying the reporter construct. The reporter
recapitulates the correct eya pattern in the morphogenetic furrow, in
which cells are undergoing differentiation. By manipulation of the PRE/TRE
sequence in the reporter, we will examine its changing role during eye cell
differentiation.

Protein binding (red) and transcriptional profiling (black) on a single
microarray platform. Monolayer differentiation of mouse ES cells to neural
progenitors was followed by FACS sorting of GFP-marked precursors to
obtain pure populations. (A) Chromatin IP against the PcG protein SUZ12 in
ES cells shows a strong binding site upstream of the Pou3f3 gene (red box).
(B) cDNA hybridisation to the same microarray platform shows that the
gene is silent in ES cells. (C) Upon differentiation to neural progenitors, the
gene is activated. Red boxes: non-coding transcription through the SUZ12
binding site correlates with activation of the gene.

Figure 3
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It moves - it’s alive! In the micro-cosmos of
our body tissue movement is likewise vital
to life—and can contribute to death! Organ
development, wound repair and immune
defense all rely on the movement of single
cells or cell groups. And in metastasis,
renegade cells that escape from primary
tumours find their way, by migration, to
propagate in multiple sites elsewhere.
Discovering how cells move is therefore
important for understanding normal and
pathological processes, with perspectives
of bringing unwanted events under control.
So what do we already know about cell
movement and migration?

A primary player in cell migration is
actin, a major protein in all cells that
polymerises into filaments. Cells exploit
two properties of actin filaments to
move: the property to polymerise and
push, to effect protrusion and the
ability to slide with myosin I, to drive
retraction. Protrusion is effected by
lamellipodia, thin sheets of cytoplasm

composed of networks of actin filaments
and filopodia, finger-like rods of bundled
actin filaments. In both lamellipodia
and filopodia the actin filaments have
their fast growing plus-ends directed
forwards, and actin monomers are
inserted at the interface of the filament
plus-ends and the membrane via the
activity of protein complexes that
initiate and drive actin polymerisation.
To understand how actin filaments
push in lamellipodia, biochemical
information about actin filament
dynamics in vitro and in vivo must
be integrated with structural details
of lamellipodia structure, obtainable
by electron microscopy (EM). One of
our research projects deals with the
development of EM procedures to
resolve the three-dimensional organisa-
tion of actin filaments in protrusive

zones of migrating cells.

Movement not only requires pushing,
but also anchorage with the extra-

cellular matrix and other cells to allow
traction and retraction. Anchorage
must be transitory and we are therefore
also interested in how adhesions are
assembled and disassembled during
the migration process. More recent
interest has also focused on the process
of migration in vivo, using Drosophila
as a model system. Here we have
taken advantage of the RNAI fly library
facility at IMBA/IMP to screen for gene
products required for the migration
of border cells in the Drosophila egg

chamber.

Electron tomography of
the actin nanomotor

As from March 2008 an FEI Polara 300kV
EM became operational for tomography
in the IMP/IMBA EM facility. Our first
investigations using tomography
with the new microscope showed,
surprisingly, that negatively-stained
cytoskeletons retain 3D integrity and
deliver remarkable resolution of actin

filaments, without resorting to low
dose imaging (Fig.1). This finding opens
the way to a two pronged approach,
alongside cryo-EM tomography, to
resolve actin filament architecture
in protruding assemblies. We are
currently focusing on collecting 3D
information from lamellipodia in motile
cells — keratocytes, fibroblasts and
melanoma cells. This effort will include
the application of recently developed
techniques for correlated live cell
imaging and EM tomography, which
will allow us to correlate protrusion
speed with the 3D architecture of the
actin nanomotor. In preparation for
cryo-electron tomography (cryo-ET)
initials tests have shown that we can
obtain vitreously frozen, unfixed cells
in ice layers that are thin enough for
image acquisition. Low dose cryo-ET
will be pursued in the coming year,
after installation of the necessary
accessories on the Polara platform.
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Membrane trafficking and
adhesion recycling

Adhesion structures that form at
cell-matrix and cell-cell junctions
are complex assemblies of transmem-
brane receptors, structural adaptors
and signaling proteins. The means
by which molecules are cycled into
and out of adhesion complexes are
currently unknown. Evidence has
however accumulated for a role of
membrane trafficking for the recycling
of transmembrane integrins at cell-
matrix adhesions. Our recent studies
suggest that other components of

adhesion complexes may be recycled
via this route. Thus, we have shown that
interference of trafficking pathways
involving coated vesicles causes defects
in focal adhesion organisation in Hel a
cells (Fig. 2) and that one scaffolding
protein in adhesion complexes as-
sociates with components of coated

vesicles.

Border cell migration in
Drosophila

In a genome-wide RNAi screen of border
cell migration we identified the cell
adhesion molecule “Wanderlust” as

necessary for migration of the cluster
through the egg chamber (Fig. 3).
Hitherto, molecules of this family have
been considered as restricted to the
neuronal synapse. Current interest
focuses on creating mutants for a
more detailed analysis of the role
of this molecule in migration of the
border cell group and on determining
its localisation by immunoelectron

microscopy.

Figured:

Figure 2:

Figure 3:
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A, Section of an electron microscope tomogram of a region at the front of
a fibroblast lamellipodium just behind the leading membrane showing the
network of actin filaments. B, Three-dimensional tracing of actin filaments
(green) through the tomogram. The membrane boundary is shown in blue.
Bar, 250nm.

Interference of vesicular trafficking pathways by siRNA depletion of
beta-COP (vesicular COPI coat) and EpsinR (vesicular clathrin coat) causes
defects in focal adhesion organisation accompanied by rearrangement of
the actin cytoskeleton. Hela cells were stained with anti-paxillin antibody
and phalloidin to visualise focal adhesions (in green) and actin (in red)
respectively.

Wild type (A) and a homozygous “Wanderlust” mutant egg chamber (B)
stained for singed, E-Cadherin and DNA. Both are stage 10 egg chambers. In
egg chambers depleted of Wanderlust, the border cell cluster is trapped at
the anterior pole (arrowhead, B) and fails to migrate to the oocyte boundary
as in the wild type control (arrowhead, A).

Figure 2

Figure 3
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The Fly House provides research support
forthose scientists at the institute working
with the fruit fly Drosophila melanogaster

as a genetic model system.

Embryo injections

One of the cornerstones of the Fly House
is the generation of transgenic fly lines.
We routinely inject DNA constructs
into a range of commonly used host
strains, including various landing site
stocks for targeted integration, and
subsequently perform all the neces-
sary crosses to establish mapped and
balanced transgenic stocks.

Gene targeting

Although the use of homologous
recombination to generate site-
specific mutations is a long established
technique in several genetic model
organisms, it has only recently become
possible in Drosophila. During the past
year, we have started to generate

RESEARCH SUPPORT

knock-out flies using an ends-out gene
targeting method. With the need to
confirm the knock-down phenotypes
obtained by several large-scale RNA]
screens with traditional loss-of-function
alleles, the demand for this service is
expected to increase.

Fly stock maintenance and
plasmid collection

In addition to looking after lab stock
collections, we also keep several com-
monly used fly stocks. We also have
a small plasmid collection consisting
mainly of vectors used for homolo-
gous recombination, and are working
towards improving available vectors
by adding new features.

Research support

The Fly House also provides support
and expertise for research groups
conducting large-scale projects

such as RNAi screens, where we help

with setting up crosses and scoring
phenotypes.

With the growing number of researchers
at the institute working with fruit
flies, we are aiming to enhance the
efficiency of our methods in order to
increase capacities over the next year,
and additionally plan to extend our
support for database programming
and the management of large data
sets.




Manipulation of gene expression is an
important tool with which to unravel
current questions of development and
disease. In particular, the generation of
transgenic and gene targeted mice has
proven to be one of the most powerful
approaches to studying gene function
both in physiological and pathological
contexts. The main objective of the “Stem
Cell Centre — Gene Targeting Unit” is to
provide state of the art technologies for
the manipulation of the mouse genome
and the generation of genetically modified

mouse strains.

The “Stem Cell Centre - Gene Targeting”
platform initiated by GEN-AU supports
researchers in the field of embryonic
stem (ES) cells and gene targeting.
Following targeting construct synthesis
and validation, the service provides
ES cells and feeder cell dishes, and

electroporation of ES cells with the
targeting construct.

The Unit also collects and maintains
multiple “tool strains” — transgenic
mouse lines used for the genetic
manipulation of the mouse genome.
This collection includes Cre and Flp
recombinase-expressing transgenic lines
and Cre and Flp activity-reporter lines
that are essential for the generation
and characterisation of conditional,
inducible, and/or tissue specific mutant
mice. A collection of “ES and vector
tools”, neo resistant or neo/hygro/
puro resistant feeders, various ES
cells, targeting vectors, overexpres-
sion vectors, and RNAi vectors can
be distributed on demand.

One major interest is the development
and implementation of technolo-
gies to improve and accelerate the
generation of genetically modified

STEM CELL CENTER - GENE

mice. We have developed a set of
optimised techniques that allow the
successful and efficient isolation of
ES cells independent of their genetic
background, such as C57BL/6 x 129SvJ F1
crosses, but also FVB/N and C57BL/6N.
The methods envisaged comprise the
analysis of the karyotype, detection
of specific markers for pluripotency
(Oct-4, SSEA-1, alkaline phosphatase)
as well as the ability of ES cells to
colonise the germline of a developing
mouse embryo.

We are also currently developing new
tools for high-throughput mouse
generation, such as QUICK-Knock-Ins,
tissue-specific and inducible expres-
sion of transgenes, the “generation
of homozygous ES cell clones” and
establishment of feeder-free and
serum-free ES cells.
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Genome-wide RNAi and
memory formation

A Drosophila genome-wide trans-
genic RNAi library has been generated,
allowing researchers to systematically
study gene functions in specific tissues
at specific developmental stages. The
VDRC maintains, further develops and
distributes this library to Drosophila
researchers world-wide.

In our own research group, we use this
and other methods to understand how
the fly forms memories that shape its
mating behaviour.

Genome-wide RNAI

RNAi can be effectively triggered in
Drosophila by spatially and temporally
controlled expression of a dsRNA from a
transgene that contains a long inverted
repeat under control of a genetic
promoter, the Gal4-responsive element
(Figure 1).

The creation of a genome-wide trans-

genic RNAi library [1] has revolutionised
Drosophila genetics. The VDRC, a joint
IMP-IMBA initiative, maintains, further
develops and distributes this library.
In its first year and a half, the VDRC
has already delivered over 100,000
lines to more than 1,000 registered
users world-wide. This has been made
possible in part through core funding
provided by the city of Vienna and
the federal government, with the rest
of the costs covered by user fees. We
continue to further develop both the
library and the service. Since summer
2008, we are also able to host external
researchers who wish to conduct their
RNAI screens in our on-site screening
centre. The VDRC also provides such
support for researchers in-house, having
delivered over 50,000 lines to IMBA
and IMP groups in 2008.

Learning and memory
The evolutionary mission of a male

fly is to father as many offspring as

possible. With an almost unlimited
supply of sperm, his success depends
almost entirely on his ability to dis-
criminate receptive virgin females
from unreceptive females. If he is too
promiscuous, he may waste a lot of
time and energy in futile courtship;
if he is too choosy, he will miss out
on excellent mating opportunities.
The right balance appears not to be
hard-wired into the fly's brain, but is
rather something he learns by trial-
and-error during his first few courtship
experiences (Figure 2). This memory
of these first sexual encounters can
shape the male’s mating strategy
for several days - a long time in the
life of a fly.

We are trying to understand the
molecular and cellular mechanisms
that underlie this robust and powerful
form of long-term memory. We have
recently demonstrated that the CPEB
protein Orb2 - a regulator of mRNA



Figure 1

translation — plays a critical role in
this process [2]. We found that Orb2
function is required in a specific set
of mushroom body neurons during
or shortly after training (Figure 3).
Without Orb2, or more specifically
without its intriguing glutamine-rich
domain, a memory initially forms but
decays within just a few hours.

To learn more about how Orb2 func-
tions in Drosophila long-term memory,

we are dissecting its structural and

Figure 2
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functional requirements using both
genetic and biochemical approaches.
We are also planning to identify Orb2-
interacting proteins and target mRNAs,
and to assess their roles in long-term
memory. Meanwhile, we are also
using the transgenic RNAI library in
unbiased approaches to find other
factors involved in long-term memory
function and dysfunction.

We are also trying to find out ex-
actly what the Drosophila male learns
during courtship conditioning.
What are the specific cues — probably
pheromones — that the male learns
to discriminate?

Figure:

Figure 2:

Figure 3:
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RNAI in Drosophila.

Courtship conditioning. When tested with unreceptive mated females,
males previously exposed to mated females court less than naive (sham-
trained) males (Cl = courtship index; Cltrained < Clnaive).

Mushroom body neurons in the fly's brain — Orb2 is required in these
neurons for courtship conditioning.

Figure 3

RESEARCH SUPPORT
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The services offered to the researchers
at the IMP and IMBA by our department
cover analytical flow cytometry and
cell sorting as well as a wide variety of
microscopy techniques, image processing

and analysis.

Current activities

Our newest addition is a Total Internal
Reflection Fluorescence (TIRF) micro-
scope, which substantially broadens
the range of cutting-edge imaging
tools available to the researchers’
community at the IMP and IMBA. A
second aspect of our recent activities is
the use of deconvolution image analysis,
especially for low light imaging.

TIRF microscopy enables selective
visualisation of surface regions such
as the basal plasma membrane or the
growth of microtubules bound to the
coverslip in a sea of fluorescence. The

SCIENTIFIC SERVICES

underlying optical principle is the
generation of so-called evanescent
waves if the incident light is totally
reflected at a glass—water interface
to selectively excite the sample in
an approximately 100-200 nm thin
layer above the cover slip surface.
Thus, TIRFM provides crisp images
of surfaces and can highlight cell
membrane features without creating
background light.

Deconvolution is the process of
reversing the optical distortion im-
posed by an optical microscope by
software algorithms and has been
demonstrated to dramatically improve
the final image quality. In the last
couple of years, this software-based
image processing technique has been
preferentially used by users of the
Deltavision Microscope System. We are

now able to extend it to all suitable
images taken on both widefield as well
as on the various confocal systems
because of additional improvements
of the algorithm itself, the possibility
to batch-process many images with a
minimal amount of user interaction
using the Huygens deconvolution
software as well as increased computer
power and therefore increased speed.
Beside the general enhancement of the
analysed images this technique also
allows the amount of light for imaging
to be reduced without impairing data
quality. Minimising light exposure is
especially important in live cell imaging
to avoid both bleaching and damage
to the cell caused by phototoxicity.

Figure:

The upper panel shows the
comparison of a widefield (left)
and a TIRF image (right) of a
CAR cell stained with EB1 in
red and alpha-Tubulin in green
(Maria Nemethova). The lower
panel shows an example for
deconvolution of a low light
image (left: image before and
right:image after deconvolution)
of a HelaCell with Paxillin-GFP
(Martin Breuss).
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The Electron Microscopy Facility provides
a wide variety of preparation techniques
for tissues, cells, and purified molecules
for transmission electron microscopy, as
well as facilities for microscopy, data

management and image processing.

Specimen Preparation

Know-how, training and instrumenta-
tion for a wide variety of prepara-
tion techniques for visualisation of
ultrastructure in tissues or cells and of
purified biomolecules by transmission
electron microscopy (TEM) are being
provided by the Electron Microscopy
Facility. Techniques routinely used by
both IMP and IMBA researchers are

chemical and physical fixation, resin

A B
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embedding in epoxy- and acrylic
resins, freeze substitution, ultrathin
sectioning of resin embedded or frozen
samples, production of support films,
negative staining of molecules and
organelles, rotary shadowing of sprayed
molecules, and others. Depending on
future developments and the focus
of the demand from the institutes,
additional preparative approaches
will be introduced.

Microscopy

One cornerstone of the facility is the
FEI Morgagni. This robust and easy
to use 100 kV TEM equipped with a
11 megapixel CCD camera is tailored
for routine needs in the multiuser

environment of the facility.

While the Morgagni is an excellent
tool for conventional TEM, advanced
applications are the domain of the FEl
TF30 Polara. This 300 kV TEM, unique
in Austria and equipped with the most
advanced imaging systems, was funded
by a Vienna Spot of Excellence grant
and became fully operational at the
beginning of 2008. It is primarily being
used for cryo-TEM of molecules and
cells, and electron tomography.

Software Development
and Image Processing
To support users with data manage-

ment, a web-based project-oriented

ELECTRON MICROSCOPY

database system named MIMAS was
developed by and is being run in the
facility: Electron micrographs from both
microscopes including meta data can
be stored on and accessed from this
database on a user restricted basis.
Furthermore, software for automated
image acquisition (predominantly for
single particle EM; collaboration with
the Marlovits Gr(;up) and for status
monitoring of th;microscope was
developed on the Polara. For image
processing of EM d;a,zpecially from
electron tomograpikviorkstations
and training are be?ng E»tided.

Penninger Group)

' guenterresch@imba.oeaw.ac.at
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A: z-Sectionsfromathree-dimensional reconstruction of the endothelial
lining in a blood vessel by electron tomography.

B: Negatively stained rotavirus-like particles (micrograph courtesy of
Cornelia Ganger, Ringrose Group)

. Glycerol sprayed and rotary shadowed a-actinin molecules

D, Damil-decorated — microtubules

*.microscopy (sample: Fabienne Lampert, Westermann Group, IMP)

E+F:.Cross-section of myelinated neurons (sample: Toshikatsu Hanada,

visualised by  cryo-electron

P SCIENTIFIC SERVICES
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The Bioinformatics unit assists research  genomics or high-throughput biological ~ Traini ng

groups in molecular biology-related fields,  datasets. We engage in custom software ~ We provide hands-on training

by providing sequence analysis services, — and database development,and design  courses on the ANNOTATOR, where

scientific data mining, hardware and — computational and mathematical solu-  participants learn the basis and limita-

software infrastructure, and training in  tions that can cope with the higherload  tions of sequence analysis and data

bioinformatics. and memory requirements. To perform  integration.

complex sequence analysis tasks we

Sequence Analysis also maintain the IMP ANNOTATOR, a T—

The IMP-IMBA Bioinformatics unit hasits  user-friendly web application and high-

main expertise in the field of sequence  throughput protein annotation system. | o =

analysis. Typical tasks include the func-  For heterogeneous computational I =l
VWOLFGANG LUGMAYR ~------n—--—-n-----—-SOFTWARE ENGINEER tional and structural characterisation  tasks, the main computing cluster has / ]
E\AK\EFEQNNDOE\;A&:ES\;@EREgmgﬂmgmg:gtgg:g of proteins and genomic regions using  been updated to a state-of-the-art \

methods such as pattern matching, processing system using batch and T

complexity analysis and homology parallel computing environments. — :

searches. As bioinformatics conclusions  The cluster is now managed by the

are a synthesis of results from multiple  Sun Grid Engine (SGE) software, which

algorithms, we maintain and develop  provides policy-based workload 7 :

a set of specialised software toolsto  management for a large number of \

support this type of meta-analysis.  jobs and nodes.

Large Scale Data Analysis Netpp NFS Fllestorage

Additional demands arise from the

investigation of large functional Figure:  The IMP/IMBA high-performance computing (HPC) cluster. Users can submit

jobs on dedicated login nodes to the Sun Grid Engine (SGE) master, which is
responsible for running these jobs on the cluster nodes.

SCIENTIFIC SERVICES
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The newly founded Genomics Department
currently comprises the microarray services,
the cDNA clone repository and liquid
handling robotics, formerly part of the
Biooptics Department. Next Generation
(Solexa) Sequencing will be offered as a
new service to IMP and IMBA researchers
in 2009.

Current activities

A major effort in 2008 was the re-
arraying of RIKEN (FANTOM [ to Ill) clones
to provide a single chip representing
more than 22,500 murine genes. To
date, almost 100,000 RIKEN clones have
been processed and spotted on a set

of four chips (200 chips per batch).
Hybridisation information from more
than 500 hybridised samples was used
to identify clones that reproducibly
yielded good hybridisation signals in at
least three independent experiments.
This information was used to re-array
a non-redundant set of 22,500 clones
that were subsequently processed
for printing.

The reduction in the number of slides
used for hybridisation will not only
reduce the cost per experiment but
also the time for analysis by a factor
of three, allowing the processing

of more samples. Currently we are
trying to establish hybridisation of
labeled RNA instead of cDNA; this
will also substantially shorten the
handling time and decrease the cost

per experiment.

Processing of microarray data has been
completely automated by combining
several packages from the BioConductor
project. We can now provide users with
fully annotated lists of differentially

regulated genes.

In the past six months, together with
scientists from the Busslinger and

Figure:

Jenuwein labs we have set up the
infrastructure for Next Generation
Sequencing. Sample preparation and
in-process quality control have been
established and are currently being
optimised.

We expect a throughput of up to
two runs per week yielding up to
2.7 Gigabases per run depending
on sample quality. By the end of this
year, deep sequencing applications
like ChIP-seq and sequencing of small
RNAs will be offered as a service to
scientists of both institutes.

GENOMICS

genomics@imp.ac.at

.

HARALD SCHEUCH ENGINEER
MARTIN RADOLF ENGINEER
MARKUS SONNTAGBAUER —-~—--rr-remrmrrermmreemcemmeceee TRAINEE

The new 23 K microarray comprising a non redundant set of cDNAs.

SCIENTIFIC SERVICES
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JOINT APPOINTMENT WITH STEFAN WESTERMANN

The IMP-IMBA Protein Chemistry
Facility performs a large variety of mass
spectrometry experiments, including
identification of proteins, characterisa-
tion of post-translational modifications
and their quantification. Finally, our
facility specialises in peptide synthesis
and antibody purification.

Establishing and improving
iTRAQ-based protein
quantification

During the last decade there has been
a growing interest in the description
of biological systems in a quantitative
and systematic manner. In parallel,
methods have been developed for
quantifying and identifying proteins
in an unbiased way. One of these
methods, termed isobaric tags for
relative and absolute quantitation
(iTRAQ), has become increasingly

The methodology can be used in
conjunction with many mass spec-
trometers and different fragmentation
techniques. We evaluated the different
approaches and developed a novel

analytical strategy.

Quantitative analysis of
knock-out mice

Many proteins regulated in disease
may serve as candidates for clinically
useful biomarkers and may also provide
insight into the molecular mechanisms
of disease processes. We successfully
applied iTRAQ methodology to a mouse
liver hepatitis model utilising c-jun
knock-out mice.

Continuous improvements
in the qualitative and
quantitative analysis of
phosphorylation sites

Protein phosphorylation is one of the
most important post-translational
modifications. We have developed
several approaches for the selective
enrichment of phosphorylated peptides
based on the different metal-based
enrichment methods such as immo-
bilised metal affinity chromatography
(IMAC) or affinity chromatography
with titanium oxide. During the last
few years we have also started to
combine large-scale phosphorylation
site analysis with relative quantification.
We have applied these techniques
to the large-scale analysis of kinase
networks under different biological

conditions.

The spectrum of the iTRAQ-labeled peptide AEFVEVTK is shown. A sufficient number of

fragment ions allows its identification with high confidence. Part of the sequence is indicated.
The insert shows the four iTRAQ reporter ions allowing the relative quantification of the

117
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samples. The ratio of the reporter ions reflects the original protein ratios.
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The Service Department offers a variety
of high quality and rapid services to IMP
and IMBA scientists. The majority of our
effort involves DNA sequencing, fly food
production and preparation of various

media and solutions.

Our Media Kitchen and Fly Food staff
prepare substantial quantities of reagent
quality solutions and media for cell
culture, flies (more than 1,700,000
tubes and bottles per year) and other
organisms. The Fly Food staff have

moved back to the IMP building. There
is now more space to create better and
more convenient working conditions
for preparing fly food and for storing
all the goods we need. We also prepare
many selected reagents such as DNA
molecular weight markers, enzymes, a
variety of transformation-competent
E. coli strains and we maintain a stock
of cloning vectors, sequencing primers
and other reagents.

Production of antibodies

The production and isolation of many
different monoclonal antibodies in
hybridomas in collaboration with
IMP group members, and organising
antibody production in rabbits with
an outside company, takes some of

our working time capacity.

Figure:

Sequencing and DNA
isolation

The 48 capillary ABI 3730 DNA Genetic
Analyser is the only work horse. The
16 capillary ABI 3100 Genetic Analyser
is solely used as a back-up sequencer
for emergencies.

We sequenced approximately 55,000
samples in the first 9 months of this year.
This substantially increased demand
is due to screening projects and the
new fly library, but also to new groups
at IMBA as well as at the IMP.

We are primarily using the 3730 DNA
Analyser because of its sensitivity and
lower consumables running costs.
The average read-length is 700-900
bases for standard DNA samples with
50 cm ABI 3730 capillaries.

DNA sample quality and concentration
are a problem even when prepared by

-

SERVICE DEPARTMENT

sophisticated Qiagen Kits like Midi-,
Maxi- or Minipreps, as are wrong primer
sets or insufficiently documented
plasmid constructs from outside
sources. Compared to analysis by
restriction digest, sequencing is faster
and easier. The clean-up protocol with
Sephadex G50 superfine columns
on a 96-well microtiter plate format
with optimised Sephadex consistency
and centrifugation conditions has
been transferred to a BioTek benchtop
minirobot. The results tell us that
there is no difference between the
plates prepared by the robot and
those prepared manually and they
do not show “dye blobs” with good
quality DNA samples.

T 4
s 9

A sequencing run on an ABI 377 PRISM and number of reactiops.analysed on ABI 377 (- 2001)pen ABI 3100 (since 2001)

and on ABI 3730 (since June 2004) with dye deoxy terminators (v3.1 since 2001) in the years 2000 to 2008 (scale 0 to
72,000). *calculated from January 2008 to September 2008 data
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Figure 1:

The Histology Service Department offers
state-of-the art sectioning, histology and
immuno-histochemistry services to all
IMBA and IMP scientists. In addition, we
offer training and support for researchers

in new technologies.

Histology Services

The histology services include the
embedding of tissues, assistance with
the sectioning of paraffin and cryo-
preserved tissues, and preparation
of slides for standard H&E stains, as
well as specialized stainings such
as PAS, Alcian blue, Cab, Gomeri,
MayGruenwald-Giemsa and van Kossa
stains for human, mouse, Xenopus
and Drosophila studies. With these

services, we are able to offer support
to get quick results.

Sectioning of Paraffin and
Frozen Tissues

In our group we have developed a high
throughput method to cut paraffin
and frozen tissues. Using this method,
we could increase the quality and also
the quantity of services.

Immunohistochemistry
The Histology Service Department also
provides automated preparation

Trichrom blue staining. The picture shows 4 different signals, light blue for

Lung fibrosis, red for Mast cells and Neutrophils, pink for Myeloiud cells and
dark blue for the Nuclei.

Figure 2:

(a and b) Immunohistochemistry reveals that osteopontin (brown signal),

absent from the wild type (a), was predominantly expressed by alveolar
macrophages (b) in fra-2tg lungs (17 weeks of age)

SCIENTIFIC SERVICES
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and processing facilities for standard-
ized immuno-histochemistry, in situ
hybridization, FISH analysis, DNA
microarray and tissues microarray
applications. Various antibodies have
been characterized for optimized in situ
signaling studies. Standard antibodies
such as apc, cd (several markers), I-ad,
gfp, gfap, c-fos, c-jun, junB, fral,2,
jun-D, ki67, smad3, brdu, egf, egfr,
H3K9me tri meth, H4K20me3 tri meth,
cl. caspase3, caspase?, procatepsiK
are available.

In addition, the Histology Service
Department administrates legal
regulatory affairs such as the record-
keeping and documentation of
experiments in accordance with the
Austrian Histolaboratories guidelines

(www.mta-labor.info).
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Animal House

Scientific work at the IMP and IMBA depend's
to a high degree on the use of model
organisms. IMP and IMBA acknowledge
and accept responsibility for the care and
use of those animals according to the
highest ethical standards. The institute
ensures that all employees dealing with the
animals understand their individual and
collective responsibilities for compliance
with Austrian laboratory animal law as
well as all relevant requlations and rules
concerning laboratory animal husbandries.
In accordance with this institutional policy
theanimal house group - trained and highly
qualified animal attandants - provides
husbandry of animals and services for
the various research groups.

Husbandry:

The largest area of the animal house
is the mouse section, which com-
prises breeding colonies, stock and
experimental animals including many
transgenic and knock-out mouse lines.
To provide a constant supply of mice

ANIMAL HOUSE

animal@imp.ac.at

for the various projects, commonly
used standard strains are routinely

bred in-house.

Animal House Services:
Veterinary services, such as moni-
toring of the facility’'s health-status
(sentinel-program etc.), experimental
procedures in animals such as collection
of blood, implantation of tumor cells
and administration of substances. All
procedures are performed to a high
standard under appropriate anaesthetic
regimes and in conjunction with the
necessary project licenses.

Animal procurement, such as ordering of
mice from external breeding companies,
organizing and handling of incoming
and outgoing mouse-shipments per
year.

Administration of regulatory affairs in
accordance with the Austrian laboratory
animal law, which includes record-
keeping and updating of laboratory
animal statistics, specific documentation
of laboratory animal experiments.

MOUSE SERVICE

transgenic@imp.ac.at

The Mouse Service Department was
set up at the beginning of 1998 to cope
with the increasing demand for mouse
studies and generation of transgenics.
The Mouse Service Department services
are shared by the IMP and IMBA.

The main duties of this service unit are
the injection of ES cells into blastocysts
(also tetraploid and 8-cell) and of DNA
into the pronucleus of fertilized mouse
eggs. This service also provides for
the transfer of ‘clean” embryos into
our Animal House, the freezing of
embryos for the preservation of speci-
fied mouse strains and the teaching
of basic embryological techniques to
the IMP and IMBA staff.

Many different ES cell clones and DNA/
BAC constructs are being injected
per year. The activities of this depart-
ment are overseen by an Animal User
Committee,.which meets bimonthly
to'set.priorities-and to coordinate
the duties, At present,it is chaired by
Meinrad Busslinger.

No

Figure 1:  Injection of embryonic stem
cells into mouse blastocyst.

Figure 2. Mouse blastocysts.

SCIENTIFIC SERVICES









IMBA REPORT 2008 / 36

Publications

KNOBLICH

Bowman, SK., Rolland, V., Betschinger, J.,
Kinsey, KA., Emery, G., Knoblich, JA. (2008).
The tumor suppressors Brat and Numb
regulate transit-amplifying neuroblast
lineages in Drosophila. Dev Cell. 14(4):535-46

Coumailleau, F, Firthauer, M., Knoblich, JA.
and Gonzdlez-Gaitdn, M. (2008). Directional
Delta/Notch trafficking in asymmetric Sara
endosomes during asymmetric cell division.
Nature, in press.

Juschke, C., Knoblich, JA. (2008). Purification
of Drosophila protein complexes for mass
spectrometry. Methods Mol Biol. 420:347-58

Knoblich, JA. (2008). Mechanisms of
asymmetric stem cell division. Cell. 132(4):583-
97

Mummery-Widmer, J.L., Yamazaki, M.,
Stoeger, T, Novatchkova, M., Chen, D,
Dietzl, G., Dickson, B.J. and Knoblich, J.A.
(2008). Genome-wide analysis of Drosophila
external sensory organ development by
transgenic RNAI. Nature, in press.

Neumdiller, RA., Betschinger, J., Fischer, A.,
Bushati, N., Poernbacher, I, Mechtler, K,
Cohen, SM., Knoblich, JA. (2008). Mei-P26
regulates microRNAs and cell growth in the
Drosophila ovarian stem cell lineage. Nature.
454(7201):.241-5

Schwamborn, JC., Knoblich, JA. (2008). LIS1
and spindle orientation in neuroepithelial
cells. Cell Stem Cell. 2(3):193-4

PUBLICATIONS

Schwamborn, J.C, Berezikov, E. and Knoblich,
J.A. (2008). The Brat homolog TRIM32
Prevents Self-renewal in Neural Progenitors
by Degrading c-Myc and Activating Micro-
RNAs. Cell, in press.

Speicher, S, Fischer, A., Knoblich, J, Carmena,
A. (2008). The PDZ protein Canoe regulates
the asymmietric division of Drosophila
neuroblasts and muscle progenitors. Curr
Biol. 18(11):831-7

Wirtz-Peitz, F,, Nishimura, T, Knoblich, JA.
(2008). Linking cell cycle to asymmetric
division: Aurora-A phosphorylates the Par
complex to regulate Numb localization. Cell.
135(1):161-73

MARTINEZ

Gebeshuber, C, Salvd Gird, A, and Martinez,
J.(2008). MicroRNAs and their impact on
tumor initiation and progression. Human
Epithelial Tumor Cell Plasticity: Implications
for Cancer Progression and Metastasis, 2008:
000-000 ISBN: 978-81-308-0275-6 Editor: Paul
J. Higgins. In press.

Martinez, J. and Neugebauer, K.M. (2008).

El Sur también existe: processing RNA in

the Argentine Patagonia. Meetings on ‘Cell
Biology, Signaling and Alternative Splicing’
and ‘Gene Expression and RNA Processing'’.
EMBO Rep. 2008 Jun 9(6): 516-20. E pub 2008
May 9. Review.

Obernosterer, G., Tafer, H. and Martinez,
J.(2008). Target site effects in the RNA
interference and microRNA pathways.
Biochem. Soc. Trans. 36, 00—00.

Tafer* H., Ameres* S.L., Obernosterer®, G,
Gebeshuber, C.A., Schroeder, R, Martinezt,
J, and Hofackert, I.L. (2008). The impact
of target site accessibility on the design of
potent siRNAs. Nature Biotechnology, 26,
578-583.

*equally contributing authors.
fcorresponding authors.

MOCHIZUKI

Aronica, L., Bednenko, J,, Noto, T, DeSouza,
LV, Siu, KW., Loidl, J, Pearlman, RE., Gorovsky,
MA., Mochizuki, K. (2008). Study of an RNA
helicase implicates small RNA-noncoding
RNA interactions in programmed DNA
elimination in Tetrahymena. Genes Dev.
22(16):2228-41

Mochizuki, K. (2008). High efficiency
transformation of Tetrahymena using a
codon-optimized neomycin resistance gene.
Gene. 425(1-2):79-83

Mochizuki, K., Novatchkova, M., Loidl, J.
(2008). DNA double-strand breaks, but not
crossovers, are required for the reorganization
of meiotic nuclei in Tetrahymena. J Cell Sci.
121(Pt 13):2148-58

PENNINGER

Akiyama, T, Shimo, Y, Yanai, H., Qin, J,,
Ohshima, D.,, Maruyama, Y, Asaumi, Y.,
Kitazawa, J, Takayanagi, H., Penninger,

M., Matsumoto, M., Nitta, T, Takahama,

Y, Inoue, J. (2008). The tumor necrosis

factor family receptors RANK and CD40
cooperatively establish the thymic medullary
microenvironment and self-tolerance.
Immunity. 29(3):423-37

Ban, K., Cooper, AJ, Samuel, S, Bhatti, A.,
Patel, M., Izumo, S., Penninger, JM., Backx,
PH. Oudit, GY,, Tsushima, RG. (2008).
Phosphatidylinositol 3-kinase gammais a
critical mediator of myocardial ischemic and
adenosine-mediated preconditioning. Circ
Res. 103(6):643-53

Camargo, S. M. R, Singer, D.,, Makrides,

V, Huggel, K., Pos, K. M., Wagner, C. A,

Kuba, K., Danilczyk, U, Skovby, F, Kleta, R,
Penninger, J. M., and Verrey, F. (2008). Tissue-
specific amino acid transporter partners
Angiotensin converting enzyme 2 and
Collectrin differentially interact with Hartnup
mutations. Gastroenterology, in press 2008.
(J.M. Penninger is co-corresponding author).

Chavakis, E, Carmona, G., Urbich, C, Géttig,
S., Henschler, R, Penninger, M., Zeiher,

AM., Chavakis, T, Dimmeler, S. (2008).
Phosphatidylinositol-3-kinase-gamma is
integral to homing functions of progenitor
cells. Circ Res. 102(8):942-9

Galluzzi, L., Joza, N.,, Tasdemir, E., Maiuri, MC,
Hengartner, M., Abrams, JM., Tavernarakis,
N., Penninger, J, Madeo, F, Kroemer, G.
(2008). No death without life: vital functions
of apoptotic effectors. Cell Death Differ.
15(7):1113-23

Garabelli, PJ, Modrall, JG., Penninger, JM.,,
Ferrario, CM., Chappell, MC. (2008). Distinct
roles for angiotensin-converting enzyme 2
and carboxypeptidase A in the processing of
angiotensins within the murine heart. Exp
Physiol. 93(5):613-21

Hara, H., Ishihara, C, Takeuchi, A., Xue, L.,
Morris, SW, Penninger, JM., Yoshida, H., Saito,
T. (2008). Cell type-specific regulation of
ITAM-mediated NF-kappaB activation by the
adaptors, CARMAT and CARD9. J Immunol.
181(2):918-30

Haubner, B. J, Neely, G., Pachinger, O,
Penninger, J. M. and Metzler, B. (2008).
PI3Kgamma AKTing during myocardial
ischemia and reperfusion. Wiener Klin.
Wochenschrift 15:95-97.

Hikosaka, Y, Nitta, T, Ohigashi, 1, Yano, K,
Ishimaru, N.,, Hayashi, Y, Matsumoto, M.,
Matsuo, K., Penninger, JM., Takayanagi, H.,
Yokota, Y, Yamada, H., Yoshikai, Y, Inoue,

J, Akiyama, T, Takahama, Y. (2008). The
cytokine RANKL produced by positively
selected thymocytes fosters medullary thymic
epithelial cells that express autoimmune
regulator. Immunity. 29(3):438-50

Imai, Y, Kuba, K, Neely, GG., Yaghubian-
Malhami, R., Perkmann, T, van Loo, G.,
Ermolaeva, M., Veldhuizen, R, Leung, YH.,,
Wang, H, Liu, H., Sun, Y, Pasparakis, M., Kopf,
M., Mech, C, Bavari, S., Peiris, JS., Slutsky, AS.,
Akira, S., Hultqvist, M., Holmdahl, R., Nicholls,
J, Jiang, C, Binder, CJ,, Penninger, JM. (2008).
Identification of oxidative stress and Toll-like
receptor 4 signaling as a key pathway of
acute lung injury. Cell. 133(2):235-49

Imai, Y, Kuba, K, Penninger, JM. (2008). The
discovery of angiotensin-converting enzyme
2 and its role in acute lung injury in mice. Exp
Physiol. 93(5):543-8

Imai, Y, Kuba, K., Penninger, JM. (2008).
[Lessons from SARS: a new potential therapy
for acute respiratory distress syndrome
(ARDS) with angiotensin converting enzyme
2 (ACE2)] Masui. 57(3):302-10

Joza, N, Galindo, K., Pospisilik, JA., Benit, P,
Rangachari, M., Kanitz, EE,, Nakashima, Y,
Neely, GG., Rustin, P, Abrams, JM., Kroemer,
G., Penninger, JM. (2008). The molecular
archaeology of a mitochondrial death
effector: AIF in Drosophila. Cell Death Differ.
15(6):1009-18



IMBA REPORT 2008 / 37

Kuwana, H, Terada, Y, Kobayashi, T, Okado,
T, Penninger, JM., Irie-Sasaki, J,, Sasaki, T,
Sasaki, S. (2008). The phosphoinositide-3
kinase gamma-Akt pathway mediates renal
tubular injury in cisplatin nephrotoxicity.
Kidney Int. 73(4):430-45

Leibbrandt, A, and Penninger, J. M. (2008).
RANK(L) as a key target for controlling bone
loss. Book chapter for “Therapeutic Targets
of the TNF Superfamily.” Ed. |. Grewal. Landes
Bioscience / Eurekah.com.

Leibbrandt, A, and Penninger, J. M. (2008).
The role of RANKL in cancer. Encyclopedia of
Cancer.

Leibbrandt, A, and Penninger, J. M. (2008).
RANKL/RANK: regulators of immune
responses and bone physiology. Ann. N.Y.
Acad. Sci. In press.

Loeser, S., and Penninger, J.M. (2008). The
Role of the E3 ubiquitin ligase Cbl-b in T-cells
signalling and tolerance. Book Chapter.
Editor A. Tsygankov.

Loeser, S., and Penninger, J.M. (2008).
Regulation of T cell anergy and escape from
regulatory T cells suppression by Cbl-b. Book
Chapter; The Epigenetics of Autoimmune
disease. Ed. N. Zouali.

Lovren, F, Pan, Y, Quan, A., Teoh, H.,

Wang, G., Shukla, PC, Levitt, KS., Oudit,

GY, Al-Omran, M., Stewart, DJ,, Slutsky, AS.,
Peterson, MD., Backx, PH., Penninger, JM.,
Verma, S. (2008). Angiotensin converting
enzyme-2 confers endothelial protection
and attenuates atherosclerosis. Am J Physiol
Heart Circ Physiol. 295(4):H1377-84

Meixner, A, Zenz, R., Schonthaler, HB., Kenner,
L, Scheuch, H., Penninger, JM., Wagner,

EF. (2008). Epidermal JunB represses G-CSF
transcription and affects haematopoiesis
and bone formation. Nat Cell Biol. 10(8):1003-
11

Mizoguchi, T, Muto, A, Udagawa, N., Arai.
A, Yamashita, T, Hosoya, A, Ninomiya, T,
Nakamura, H.,, Yamamoto, Y, Kinugawa, S.,
Nakamura, M., Nakamichi, Y, Kobayashi, Y.,
Nagasawa, S, Oda, K, Tanaka, H., Tagaya,
M., Penninger, J. M., Ito, M., and Takahashi,
N. (2008). Identification of cell cycle-arrested
quiescent osteoclast precursors in vivo. J. Cell
Biol. In press.

Oudit, GY, Kassiri, Z, Zhou, J, Liu, QC, Liu,

PP, Backx, PH., Dawood, F.,, Crackower, MA.,
Scholey, JW., Penninger, JM. (2008). Loss

of PTEN attenuates the development of
pathological hypertrophy and heart failure in
response to biomechanical stress. Cardiovasc
Res. 78(3):505-14

Penninger, J. M. (2008). Do genes dream?
Book Chapter. Identitaet(en). SpringerWien
New York.

Penninger, J., Imai, Y, Kuba, K. (2008). The
discovery of ACE2 and its role in acute lung
injury. Exp Physiol, in press.

Qiao, G, Li, Z, Molinero, L., Alegre, ML., Ying,
H. Sun, Z, Penninger, M., Zhang, J. (2008).
T-cell receptor-induced NF-kappaB activation
is negatively regulated by E3 ubiquitin ligase
Cbl-b. Mol Cell Biol. 28(7):2470-80

Raberger, J,, Boucheron, N., Sakaguchi, S,
Penninger, J. M., and Ellmeier, W. (2008).
Impaired T cell development in the absence
of Vavl and Itk. Eur. J. Immunol. In press.

Reich, H. N., Oudi, G. Y, Penninger, J. M.,
Scholey, J. W, and Herzenberg, A.M.
(2008). Decreased glomerular and tubular
expression of ACE2 in patients with type 2
diabetes and kidney disease. Kidney Int. in
press.

Wada, T, Stepniak, E, Hui, L., Leibbrandt, A,
Katada, T, Nishina, H., Wagner, EF, Penninger,
M. (2008). Antagonistic control of cell fates
by JNK and p38-MAPK signaling. Cell Death
Differ. 15(1):89-93

RINGROSE

Hauenschild, A, Ringrose, L., Altmutter, C,
Paro, R, Rehmsmeier, M. (2008). Evolutionary
plasticity of polycomb/trithorax response
elements in Drosophila species. PLoS Biol.
6(10):e261

Lempradl, A., Ringrose, L. (2008). How does
noncoding transcription regulate Hox genes?
Bioessays. 30(2):110-21

SMALL

Auinger, S.,, Small, JV. (2008). Correlated light
and electron microscopy of the cytoskeleton.
Methods Cell Biol. 88:257-72

Block, J, Stradal, TE.,, Hénisch, J., Geffers, R.,
Késtler, SA., Urban, E., Small, JV., Rottner, K,
Faix, J. (2008). Filopodia formation induced
by active mDia2/Drf3. ] Microsc. 231(3):506-17

Breitsprecher D., Kiesewetter AK., Linkner
J, Urbanke C., Resch GP, Small JV., and
Faix J. (2008). Clustering of VASP actively
drives processive, WH2 domain-mediated
actin filament elongation. EMBO Journal.
27(22):2943-54

Efimov, A, Schiefermeier, N., Grigoriev, 1.,
Ohi, R., Brown, MC,, Turner, CE., Small, JV,
Kaverina, I. (2008). Paxillin-dependent
stimulation of microtubule catastrophes
at focal adhesion sites. J Cell Sci. 121(Pt
2):196-204

Koestler, SA., Auinger, S., Vinzenz, M., Rottner,
K., Small, JV. (2008). Differentially oriented
populations of actin filaments generated

in lamellipodia collaborate in pushing

and pausing at the cell front. Nat Cell Biol.
10(3):306-13

Lai, FP, Szczodrak, M., Block, J,, Faix, J.,
Breitsprecher, D, Mannherz, HG., Stradal,
TE., Dunn, GA., Small, JV., Rottner, K. (2008).
Arp2/3 complex interactions and actin
network turnover in lamellipodia. EMBO J.
27(7):982-92

Nemethova, M., Auinger, S., Small, JV. (2008).
Building the actin cytoskeleton: filopodia
contribute to the construction of contractile
bundles in the lamella. J Cell Biol. 180(6):1233-
44

Oelz, D., Schmeiser, C. and Small, J.V. (2008).
Modelling of the actin-cytoskeleton in
symmetric lamellipodial fragments. Cell
Adhesion and Migration, 2, 117- 126 (also
cover photo).

Scott, RS, Li, Z, Paulin, D., Uvelius, B., Small,
JV., Arner, A. (2008). Role of desmin in active
force transmission and maintenance of
structure during growth of urinary bladder.
Am J Physiol Cell Physiol. 295(2).C324-31

Small, JV. (2008). Facing up to Mena: Tes(ting)
times for EVH1 domains. Nat Cell Biol.
10(2):118-20

Small, V., Auinger, S., Nemethova, M.,
Koestler, S., Goldie, KN., Hoenger, A., Resch,
GP. (2008). Unravelling the structure of the
lamellipodium. J Microsc. 231(3):479-85

STEM CELL CENTRE - GENE
TARGETING UNIT

Meixner, A., Zenz, R, Schonthaler, HB., Kenner,
L, Scheuch, H., Penninger, JM., Wagner,

EF. (2008). Epidermal JunB represses G-CSF
transcription and affects haematopoiesis
and bone formation. Nat Cell Biol. 10(8):1003-
11

PUBLICATIONS



IMBA REPORT 2008 / 38

ELECTRON MICROSCOPY
Breitsprecher D., Kiesewetter AK., Linkner
J., Urbanke C., Resch GP, Small JV., and
Faix J. (2008). Clustering of VASP actively
drives processive, WH2 domain-mediated
actin filament elongation. EMBO Journal.
2/(22):2943-54

Small, V., Auinger, S., Nemethova, M.,
Koestler, S., Goldie, KN., Hoenger, A., Resch,
GP. (2008). Unravelling the structure of the
lamellipodium. J Microsc. 231(3):479-85

BIOINFORMATICS

d‘Erfurth, 1, Jolivet, S., Froger, N., Catrice, O,
Novatchkova, M., Simon, M., Jenczewski, E.
and Mercier, R. (2008). Mutations in AtPS1
(Arabidopsis thaliana parallel spindle 1) lead
to the production of diploid pollen grains.
PLOS Genet. 4(11):e1000274. Epub 2008 Nov
28.

Macaisne, N., Novatchkova, M., Peirera, L.,
Vezon, D, Jolivet, S, Froger, N., Chelysheva, L.,
Grelon, M., Mercier, R. (2008). SHOC1, an XPF
endonuclease-related protein, is essential for
the formation of class | meiotic crossovers.
Curr Biol. 18(18):1432-7

Mochizuki, K., Novatchkova, M., Loidl, J.
(2008). DNA double-strand breaks, but not
crossovers, are required for the reorganization
of meiotic nuclei in Tetrahymena. J Cell Sci.
121(Pt 13):2148-58

Riehs, N., Akimcheva, S., Puizina, J,
Bulankova, P, Idol, RA., Siroky, J., Schleiffer,
A., Schweizer, D, Shippen, DE, Riha, K. (2008).
Arabidopsis SMG7 protein is required for exit
from meiosis. J Cell Sci. 121(Pt 13):2208-16

Tomasi, T, Hakeda-Suzuki, S., Ohler, S.,
Schleiffer, A., Suzuki, T. (2008). The trans-
membrane protein Golden goal regulates R8
photoreceptor axon-axon and axon-target
interactions. Neuron. 57(5):691-704

PUBLICATIONS

PROTEIN CHEMISTRY

FACILITY

Krojer, T, Pangerl, K., Kurt, J,, Sawa, J., Stingl,
C, Mechtler, K, Huber, R, Ehrmann, M.,
Clausen, T. (2008). Interplay of PDZ and
protease domain of DegP ensures efficient
elimination of misfolded proteins. Proc Natl
Acad SciUSA. 105(22):7702-7

Neumdiller, RA., Betschinger, J, Fischer, A,
Bushati, N, Poernbacher, |, Mechtler, K.,
Cohen, SM., Knoblich, JA. (2008). Mei-P26
regulates microRNAs and cell growth in the
Drosophila ovarian stem cell lineage. Nature.
454(7201):241-5

Poser, I, Sarov, M., Hutchins, JR., Hériché,
JK, Toyoda, Y, Pozniakovsky, A., Weigl,

D, Nitzsche, A, Hegemann, B, Bird, AW,
Pelletier, L., Kittler, R.,, Hua, S., Naumann, R.,
Augsburg, M., Sykora, MM., Hofemeister, H.,
Zhang, Y., Nasmyth, K., White, KP, Dietzel,
S, Mechtler, K, Durbin, R, Stewart, AF,
Peters, JM., Buchholz, F,, Hyman, AA. (2008).
BAC TransgeneOmics: a high-throughput
method for exploration of protein function in
mammals. Nat Methods. 5(5):-409-15

Schmidt, A., Csaszar, E, Ammerer, G.,
Mechtler, K. (2008). Enhanced detection and
identification of multiply phosphorylated
peptides using TiO2 enrichment in
combination with MALDI TOF/TOF MS.
Proteomics. 8(21):4577-92

Winter, S., Simboeck, E,, Fischle, W,, Zupkovitz,
G., Dohnal, I, Mechtler, K, Ammerer, G.,
Seiser, C. (2008). 14-3-3 proteins recognize a
histone code at histone H3 and are required
for transcriptional activation. EMBO J.
27(1):88-99

HISTOLOGY DEPARTMENT
Bozec, A., Bakiri, L., Hoebertz, A., Eferl, R,
Schilling, AF, Komnenovic, V., Scheuch, H.,
Priemel, M., Stewart, CL., Amling, M., Wagner,
EF. (2008). Osteoclast size is controlled by
Fra-2 through LIF/LIF-receptor signalling and
hypoxia. Nature. 454(7201):221-5

Eferl, R, Hasselblatt, P, Rath, M., Popper,

H. Zenz, R, Komnenovic, V., Idarraga, MH.,
Kenner, L., Wagner, EF. (2008). Development
of pulmonary fibrosis through a pathway
involving the transcription factor Fra-2/AP-1.
Proc Natl Acad Sci U S A. 105(30):10525-30

MOUSE SERVICE

Yotova, Y, Vlatkovic, IM., Pauler, FM.,
Warczok, KE.,, Ambros, PF,, Oshimura, M.,
Theussl, HC, Gessler, M., Wagner, EF.,, Barlow,
DP. (2008). Identification of the human
homolog of the imprinted mouse Air non-
coding RNA. Genomics. 92(6):464-73.

GENOMICS

Bozec, A., Bakiri, L., Hoebertz, A., Efer| R.,
Schilling, AF,, Komnenovic, V.,

Scheuch, H., Priemel, M., Stewart, CL., Amling,
M., Wagner, EF. (2008).

Osteoclast size is controlled by Fra-2 through
LIF/LIF-receptor signalling and

hypoxia. Nature. 454(7201):221-5

Hui, L, Zatloukal, K., Scheuch, H., Stepniak, E,
Wagner, EF. (2008). Proliferation

of human HCC cells and chemically induced
mouse liver cancers requires
INKi-dependent p21 downregulation. J Clin
Invest; on line Nov. 6

Meixner, A, Zenz, R., Schonthaler, HB., Kenner,
L, Scheuch, H., Penninger, JM.,

Wagner, EF. (2008). Epidermal JunB represses
G-CSF transcription and affects
haematopoiesis and bone formation. Nat
Cell Biol. 10(8):1003-11

IMBA Awards 2008

Frederik Wirtz-Peitz

- VVBC PhD Award (November)

Reiko Hanada

- Best Poster Award 2008

2nd International Conference on
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JANNUARY

10. Jannuary

11. Jannuary

15. Jannuary

24. Jannuary

25. Jannuary

FEBRUARY

01. February

07. February

07. February

Anne Ridley
Ludwig Institute for Cancer Research, London
Rho GTPases: signalling in cell adhesion and migration

Helge Grosshans
Friedrich Miescher Institute, Basel
let-7: Developmental Regulator and Model MicroRNA

Hans-Ulrich Dodt

Technical University of Vienna

The glass brain: Visualization of neuronal networks in the whole mouse brain
by ultra microscopy

George Klein
Karolinska Institutet, MTC
Why do we not all die of cancer at an early age?

Marius Wernig
Whitehead Institute for Biomedical Research
Somatic Reprogramming and Neural Specification

Sylvia Synowsky

Department of Biomolecular Mass Spectrometry, Utrecht
University

Macromolecular mass spectrometry of RNA requlating protein machineries

Pascale Cossart

Pasteur Institute, Paris

The fascinating strategies used by Listeria monocytogenes during infection:
new concepts in infection biology and cell biology

Tobias Junt

Novartis Institues for BioMedical Research GmbH & Co KG
Subcapsular sinus macrophages in lymph nodes clear lymph-borne viruses
and present them to antiviral B cells

SEMINAR SPEAKERS

19. February

19. February

20. February

21. February

21. February

27.February

MARCH

06. March

18. March

27. March

Michael Petrascheck
Fred Hutchinson Cancer Research Center
An Antidepressant that increases lifespan in adult C.elegans

Julian Downward
Cancer research UK London research institute
Investigation of Ras oncogene signaling networks in tumorigenesis

Axel Visel
Lawrence Berkeley National Laboratory
Deciphering the Regulatory Genome

Petra Hajkova

Wellcome Trust / Cancer Research UK Gurdon Institute
Epigenetic reprogramming in the mouse germ line - beyond DNA
demethylation

Jurgen Soll
Ludwig-Maximilians-University Munich
Protein and Metabolite Transport in Chloroplasts

Julius Brennecke
Cold Spring Harbor Laboratories
Small RNA pathways in Drosophila: ancient and versatile

Scott Keeney
Memorial Sloan-Kettering Cancer Center
Mechanism and Regulation of Meiotic Recombination

Inke Naethke

University of Dundee

The adenomatous polyposis coli protein as a cytoskeletal architect:
implications for early tumourigenesis

Michel Tremblay
McGill Cancer Centre
Tyrosine phosphatases in signaling and diseases

APRIL

10. April

17. April

24. April

25. April

MAY

08. May

14. May

14. May

20. May

Wendy Bickmore
MRC Human Genetics Unit, Edinburgh
Alteration of gene expression at the nuclear periphery of human cells

John Hammer
Lab of Cell Biology, NHLBI, Bethesda, USA
Design Principles for Myosin V-Dependent Organelle Transport

Craig Mello

Howard Hughes Medical Institute, University of
Massachusetts

Return to the RNAi World: Rethinking Gene Expression, Evolution and
Medicine

Jody Pudlisi
Stanford University School of Medicine
Dynamics of translation

Rudolf Grossched|
Max-Planck-Institute of Immunobiology
Regulation of B lymphopoiesis and hematopoiesis by EBF transcription factors

Marcello Maresca

Max Planck Institute of Molecular Cell Biology and Genetics,
TU Dresden

Fundamental and applied recombineering

Masanori Mishima
Wellcome Trust/Cancer Research UK Gurdon Institute
The critical role of protein aggregation in cytokinesis

Ron Vale
University of California
Insights into mitotic spindle assembly through whole genome RNA screening



29. May

29. May

JUNE

05. June

12. June

18. June

19. June

26. June

JULY

02. July

03. July

Edwin Cuppen
Hubrecht Institute
Genome-wide tilling: from gene-based to organism-based screens

Thomas Cremer

LMU Biozentrum

Chromosome territories and nuclear organization: structural, functional and
evolutionary aspects

Sebastian Carotta
WEHI, Melbourne
Important Roles of PU.1 and IRF-8 in Plasma Cell Development and Leukemia

Masanori Hatakeyama
Institute for Genetic Medicine, Hokkaido University
Oncogenic mechanism of Helicobacter pylori

Karl-Ludwig Laugwitz
Technical University Munich
Islet-1 cardiovascular progenitors: From skin to heart cells

Steve Reiner

Abramson Family Cancer Research Institute, University of
Pennsylvania

Asymmetric cell division during mammalian immunity

Miguel C. Seabra
Imperial College London, Faculty of Medicine
Rab GTPases, membrane traffic and disease

Tony Lam
University of Toronto
Nutrient sensing in the qut and the brain

Antonio Cassone
Instituto Superiore di Sanita, Rome
Beta glucan based fungal vaccines and anti-virulence antibodies

09. July

10. July

17. July

17. July

24. July

Barbora Maralikova
Royal Holloway University of London
Characterisation of Entamoeba histolytica proteome and search for mitosomes

Johann Holzmann

Medical University of Vienna, Center of Anatomy and Cell
Biology

RNase P without RNA: Identification and Functional Reconstitution of the
Human Mitochondrial tRNA Processing Enzyme

Mark Hochstrasser

Department of Molecular Biophysics & Biochemistry, Yale
University

Requlation of the ubiquitin-proteasome system

Marcus Conrad
Helmholtz Zentrum Mdnchen
The role of glutathione peroxidase 4 in cell fate decisions

Magdalena Gétz
GSF-Institut fir Stammzellforschung
Glial cells generate neurons: new views on reactive gliosis and neural repair

SEPTEMBER

04. September

18. September

25. September

26. September

Rachel Wilson

Harvard Medical School

Lessons from a tiny brain: using electrophysiology and genetics to understand
sensory processing in Drosophila

Kristian Helin
Biotech Research & Innovation Centre, Copenhagen
Epigenetics, stem cells and cancer

Elisa Izaurralde
Max-Planck-Institute for Developmental Biology, Tuebingen
Mechanisms of miRNA-mediated gene silencing

Frank Bradke
Max Planck Institute, Martinsried
Intracellular mechanisms of axonal growth and regeneration

OCTOBER

09. October

23. October

30. October
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Louis Staudt
National Cancer Institute, Bethesda
RNA interference genetic screening meets cancer gene resequencing

Paul Sharp
The University of Edinburgh
The origins and evolution of AIDS viruses

Pierre Vanderhaeghen
University of Brussels
Generating Neuronal Diversity from Pluripotent Stem Cells

NOVEMBER

04. November

06. November

27.November

DECEMBER

11. December

Harvey McMahon

LMB, Cambridge

Sculpting Cell Membranes: Understanding pathways of endocytosis and
exocytosis

Vicki Chandler
University of Arizona
Interchromosomal Mediated Epigenetic Silencing Across Generations

Caroline Dean
John Innes Centre, Norwich
Epigenetic requlation in the cold-induced switch to flowering

Elena Conti
Max Planck Institute of Biochemistry
Molecular mechanisms of nonsense-mediated mRNA decay

SEMINAR SPEAKERS
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Science Dance Party
On 18th January 2008 the world's first '‘Dance your PhD’

. Ca t
contest took place at the IMP, organized by IMP-IMBA and Mpus Vien O the H
' n Ote| Stud
John Bohannon,correspondentfrom Science magazine.In career perspe arBIOCe”fer h Wende t Ney eNnts from the v
three categories (students, postdocs and group leaders) Cposfer SessiOnSCt'Ves di5Cuss,0nreUeat. It was :\del am See for tBhC 7o
researchers where challenged to express their PhD theses re(lweagues are VGVJave the srudenst’ food, and lots Ofdays full of s¢; € 3rd
using the medium of dance. Twelve dance entries Were axed and jnf, orking on 4 > d chance Of fun. Ljk enc
n to el

handed in and each performance was judged by a four- F”;e externg) Sps;Tal atmosph ! €Xplain thejr og tto know Whaastt vea
member panel, which included a professional dancer. his ;af:, abiotech . €IS invited p; wn Php Projects t.he'r -

D thes: Ompan b year we In g

SIS at y ased re GOttf
One dance entry came from IMBA: Joseph Penninger, with Patents ex, iner o in the : NNaang A e Himmer CE
his thesis "Analysis of thymic nurse cells in the chicken” atth Europ droup of Mlchaefer Romang vr/ho(c)!Of
id

eminently rendered as the ‘Birdie Dance’. He was awarded
third place among three contesters.

In addition to the dance contest, five musical tracks using
<ounds recorded in the lab like a DNA sequencer, Of
courtship song of a fruit fly, were premiered at the event
accompanied by vivid graphics. Also shown was Cell Dance:a
compilation of movies depicting beauty on the microscopic
scale like cultured human cells undergoing synchronous
mitosis and rotating 3D protein structures.

|
\
N

Microsymposium on Small RNAS

The by now 3rd edition of the Microsymposium took
place from 19th to 21st of May at the IMBA. The meeting
hosted a superb group of international young speakers
and a very exciting PhD workshop, with 12 top-quality -
—_— and nworldwide” talks, where laboratories as distant
as Singapore, the US, South Korea and Argentina were
represented. The Microsymposium was fully financed
again this year by companies, the RNA Society, and journals
like “RNA Biology” and "Nature Structural and Molecular
Biology." The workshop for the PhD students was partly
sponsored by ”Forschungsprojekt/Wien,” an initiative of
the Austrian Academy of Sciences. The Microsymposium
on Small RNAs is now established asan interactive, friendly
and high profile meeting, bringing together voices from
around the scientific world O discuss exciting aspects

of RNA biology:

The performances can pe found on You Tube.
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. post Doc Retreal
B The third postdoc Retreat took place in Bratislave on
o the 18th an 19th of September he program starte
— with a scientific lectur presen y prof. Dontscho
— Kerjaschki of the Medical University of \/'\er\na,fo\\ovved This Re[r
by a talk b Claudia Fila sharing her eriences O peing ) arme €at
a postdoc at Roche with the au ce. Finally, prigitte B ' h lmfetreatore tha
Gschme\d\er from the on—prof\t-organ'\sat on "Dialod : Wherepe,,-a/p N O¢ 0 lles
Gemechn‘\k” spoke about her effortsin trying o educate tours the ralace L Er6th Th €s jo;
the public about DNA, gene technolo9 d relate Was ¢ Eng/isho P enjo loss p first Ned tp
top‘\cs,The official part was foll wedbyad 1 together — . With jts to p/a” Ved ey ast P w.
inthe evening nda alk around the old town the next | ‘ T‘ | — / unc Wl/vo,7 Ore fre/ v lenng
L mom'\ng,th final highlight o7 the way backto\/\enna L 1 . 47 I MBA aa fo /OWU/ e io szr ideg
“ peing @ yisit to the Roman Ruins at Carnuntum | I L 1 he afte, Nagemq m ol a er
1 - here ¢ noon y, sepy. Tl flo Park
‘ ‘ L 7: 1 tjr.cheolo Nt 4 o om er
] ol ] ! T T pea/rdatr e " IZP@U%”
B ¥ | | T 7 - | o0 ar“Cipa/?ht
> | I —
Reces } L -+ J( h ) " with
Fro S o [ L] ‘ I - twg
m Octob — | | | . L -
of the Sciomp o 1B 1 NN
wWork and ZnUﬁC Ad\/!s A Scfenflsrs - | - ‘ B [
internation v the:rory Board (SAmer with m T -
IMpresseqd ba/(y recogmreseafch Th V1o preseembers —t 1| nb Symposiy
'Ofthe rese Y the scient f!zeo{ scienti € SAB, cons; nF their ] <L — The PhD Sympos\um can be conS\dered 3 fixed appomtmen
its SAB m arch preSent’ I perfOrmanStS, were on isting of ‘ — = f the scientific yee! ¢ the Vienna giocenter This year, [tWa®
Academyembers and tf,d' The IMBA ceand high sce more B . ded'\cated o the cutting edge topic of S\/nt‘net'\c giology- O"
welcome of Sciences f, ¢ repreSemWQujd like to tandards if the 13th an 14th of N mber an audience of about 150
Harvarg /\/]rhe new SABOr their tremat’\/es of the thank al| | N part'\c'\pams gathered in the IMP \ecture hall for the sympos'\um
IMBA sag edical Scho member G endous syp Austrian - n ife under (re)contruct‘\ v 1o attend T talks of 16 well
members pOI Boston, Uzry Ruvkun prrtand i renowned scientists coming from yarious ountries. The
a9€ 46 in thjs A 'om the o speakers preser\ted the mu\t\—faceted aspects of this <cientific
booklet area to giVe an overview of the poss'\b‘\\'\t‘\es and challengés
offered Y the emerg! g field of S\/m‘net‘\c Biology- Among
the speaker ere wel known experts sV as Sven anke,
ho talked apout the poss'\b\\\ty of engmeer'\n bo\og'\ca\
athways: ghud Shap'\ro,wh desc(\bed e new frontiers of
DNA editing, and Steven penner, who gav the closing \ecture
onthe progress of olecular evolution and its app\\cat'\or\s 1o
edicine. The event was notonly very successfu\,
\/mpos'\um

persona\'\zedm Th
put 3also (epresented the first com
S\/mhet'\c giology N Austria.

c\ed'\cated 10

|
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i
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Susanne KASTENBERGER  Personnel Officer
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Managermnent

. i

g Director/
rector/Science

Jurgen KNOBLICH Deputy Di

Managing
Michael KREBS Administration

Manager scientific S

Director/Finance an

ervices

peter STEINLEIN

Management Assistance
Ursula KOSIR Executive Assistant

Accounting/Control!ing

Brigitt
gitte WEISER HeadofAccounr/ng/Con[ro///ng

. Accountin @/
Gesine WALNSCH Contro//erg e

Personnel Department
Werner LEITNER Head of Personnel Department

Sabine STEURER  Recruiting & Development
Manager

. ; jstance
trative AsSIS .
Adminis Assistant to the Managing

Denise LANGER Director/Administration
IT Service Department
Werner KUBINA Head of IT-s ervice Dept,
Andreas RIEPL Depury//T—Servfce Depr.
N Herlind WURTH IT System Manager
Christian BRANDS TATTER IT System Manager
Sebastian RUF IT System Manager
Taffayr;/ts Management
a
) NKLER Grants Manager
| 2
rtment
\CS Dep . tist
Gra% L£TZ Graphics i\rmst
Hannes T csar Graphics
Tibor
B e

Reception' _
Christian LAUFER Receptpm;t
Christine SCALISI Receptionist
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Technica| Department
Alexander CHLUP 1

. ead of Technicqa/ Dept.
Michage/ KRA TOCHW/LLE Depury Technicgy Dept.
Martin CoLomBy, Mechan/'ca/ Workshop
House Ma/‘nrenance
House Ma/nrenance

e H plic Reld
Heldem? L cpacH P!
Evelyn

House /\//a/m‘enance
Stefan T/?/NKER-GRONAU House Ma/'nrenance
Lib rary DV/aZm/'r KOLCAR Technicgy Ma/m‘enance
Kerstin STIEG Chief Librarian a‘.// UMMERE .
Rudolf MANNHARD Assistant to Librarign

;
Fundraising
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Techni istant
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Scientific Advisory Board

PROF. GUNTER BLOBEL

Rockefeller University

New York, USA

PROF. ERIC R. KANDEL
Columbia University, New York, USA

PROF. KENNETH CHIEN
Cardiovascular Research
Center, Massachusetts, USA

In order to maintain the highest standard of research, IMBA has installed a process
of review and feedback: the Scientific Advisory Board (SAB), consisting of interna-
tionally recognized scientists. The Board meets yearly at IMBA, and, together with
IMBA researchers, discusses the quality, significance, and main focus of research

conducted at IMBA.

SCIENTIFIC ADVISORY BOARD

PROF. ANTHONY HYMAN
Max Plank Institute of Molecular

Cell Biology and Genetics,
Dresden, Germany

PROF. SUSAN LINDQUIST
Whitehead Institute for
Biomedical Research,
Cambridge, MA, USA

PROF. GARY RUVKUN
Department of Genetics/
Harvard Medical School,
Boston, USA

REPRESENTATIVES OF THE AUSTRIAN ACADEMY OF SCIENCES

PROF. PETER SCHUSTER

Institute for Theoretical Chemistry SNE. W o
and Structural Biology, Dermatology Department, University

University of Vienna; President of Hospital, \//enng; Secretary of the Austrian
Academy of Sciences,

the Austrian Academy of Sciences, ) '
Vienna, Austria

Vienna, Austria



Supe

rvisory Board
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MAG.

PROF. MICHAEL LANG
Department of Austrian and

/m‘eman?nal Tax Law, y/enna B (chairman)
University of Economics and

, - ‘ = !
| MAG. GOTTFRIED SCHELLMANN PROF. JOSEF SMOLEN
Partner of KPMG Department of Rheumatology,
Niederdsterreich GmbH, Austria Internal Medicine I,
University of Vienna, Austria
———
CORINNA FEHR
Siemens AG, Austria 1 :
1 | PROF. JOSEF AICHER
‘ Institut fir Handels- und
Wirtschaftsrecht,

(until August)
University of Vienna

(deputy chairman)

PROF. ERICH STREISSLER
Department of Economics,
University of Vienna, Austria g

Business Administration, Austria

(until September) (

Vienna University of Economics and
Business Administration, Austria

—

The Supervisory Board of IMBA serves as advisor to and monitors the actions of the
management team on a regular basis. It consists of persons with a strong background PROF. OSKAR GRUN
Institute of Supply Management,

in academic science and medicine, legal and tax affairs, auditing and other areas of

business administration.

PROF. GEORG WICK
Division of Experimental
Pathophysiology &
Immunology, Dept.
Biocenter, Innsbruck

Medical University, Austria

PROF. BERNHARD KEPPLER
Department of Inorganic Chemistry,
University of Vienna, Austria

SUPERVISORY BOARD
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