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Focal Point: Biochemistry of Stem Cells

Stem cell research is central to our understanding how human life develops as
well as leads us to the discovery of novel drugs using stem-cell based disease
models and cellular therapies in regenerative medicine.

Cellular reprogramming of somatic cells to induced, pluripotent stem (iPS)
cells as well as direct cell transdifferentiations using combinations of
transcription factors are the latest developments in these directions.

We predict that in the near future a strong demand of educated biochemists with
backgrounds in stem cell biology and regenerative medicine will find their
places in basic research, medical research institutions, biotechnology and
pharmaceutical industry.

This demands in turn an advanced interdisciplinary educational approach starting
in the field of chemistry of small molecules, bioinformatics of nucleic acids and
protein networks, biochemistry of transcription factors, genetics and
epigenetics, systems biology as well as nanotechnology and material sciences

combined with molecular developmental and stem cell biology training.



RUHR-UNIVERSITAT BEOCHUM

Focal Point: Biochemistry of Stem Cells

Members

Prof. Dr. Irenaus A. Adamietz

Prof. Dr. Beate Brand-Saberi

Dr. Helmut Bihler

Prof. Dr. Thomas Dittmar

Prof. Dr. Andreas Faissner

Prof. Dr. Rolf Heumann

Dr. Frank Jakobsen
Prof. Dr. Manfred Koller

Dr. Markus Napirei
Prof. Dr. Stefan Wiese
PD. Dr. Holm Zahres

irenaeus.adamietz@rub.de
beate.brand-saberi@rub.de
helmut.buehler@rub.de
thomas.dittmar@uni-wh.de
andreas.faissner@rub.de
rolf.heumann@rub.de ( Co Chair)
frank.jakobsen@rub.de
manfred.koeller@bergmannsheil.de
markus.napirei@rub.de

stefan.wiese@rub.de

holm.zaehres@rub.de ( Speaker / Chair)



RUHR-UNIVERSITAT BEOCHUM

Focal Point: Biochemistry of Stem Cells

Lectures / Seminars

Wintersemester

203010 Stem Cell Physiology |

203021 Pathology of Degenerative Diseases
203011 Stem Cell Lecture Series |

203020 Advances in Stem Cell Research
Sommersemester

203000 Stem Cell Physiology Il

203002 Molecular Genetic Methods

203100 Molecular Tracing

203003 Tissue Engineering

203001

Stem Cell Lecture Series Il

Brand-Saberi
Lecture series
Lecture series
Lectures series

Faissner, Wiese
Zahres

Theiss, Buhler
Lecture series
Lecture series




RUHR-UNIVERSITAT BEOCHUM

Focal Point: Biochemistry of Stem Cells : Practicals

Adamietz / Buhler: Tumor stem cells

Brand-Saberi / Balakrishnan-Renuka: Myogenic stem cell biology
Brand-Saberi: In situ hybridization

Heumann / Neumann: Protein purification and transduction

Heumann / Pape: Adult hippocampal neurogenesis in transgenic mice
Jakobsen: Regenerative medicine in plastic surgery

Koller / Sengstock: Mesenchymal stem cells for regenerative medicine
Napirei: Isolation and culturing of embryonic stem cells
Petrasch-Parwez: Immunohistochemisty of neural stem cells in the SVZ
Wiese: Culture and differentiation of neural precursor cells

Zahres: Molecular cloning

Zahres: Genome editing

Zahres: Reprogramming to induced, pluripotent stem (iPS) cells




Faculty of Chemistry and Biochemistry

Prof. Dr. Rolf Heumann

Neural stem/ mDA progenitor mDA immature mDA mature neuron
progenitor cell neuran
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Faculty of Chemistry and Biochemistry

Prof. Dr. Rolf Heumann / Dr. Sebastian Neumann

Reprogramming of stem cells to
induced dopaminergic neurons (iDA) by protein transduction

viral transduction our approach: protein transduction
Off On
kb [)(»mf |X’
%TH promoter & GFP
s ) pEMS1306-Pitx3-GFP pEMS1306-Pitx3-GFP
HTN-Lmx1a
Mash1/Nurrl/ HTN-Mash1
Lmxia HTN-Nurr1
‘ ‘ g’
MEF DA Fnbroblasls iDA
adopted from Caiazzo et al., Nature 476, 224-227, 2011
HTNCre [ H6 | TAT | C 43 kDa
HTN-Lmx1a 48 kDa
HTN-Masht N-{ H6 | TAT | G 39 kDa

HTN-Nurr1 | H6 | TAT | C 71kDa




Faculty of Chemistry and Biochemistry

Prof. Dr. Rolf Heumann / Dr. Sebastian Neumann

DNA transfection viral transduction protein transduction
Name Sequence / Siruciure
X
— . 3
=1 x b TAT YGREKRRQRRE
L
{ X Iy Antp (Penetratin) RQIKIWFQNREMEWERK
; X ; x Transportan GWTLNSAGYLLGKINKAL AAT AKKIL
= 2 = & K-FGF AAVILPVILAAP
Oligoarginine Rin=4-12)

X = protein X ® = protein transduction domain

i M ol Edenhofer, Curr Pharm Des. 14, 3628-3636, 2008
q =chemical or physical induced permealization

adopted from Peitz 2007

Cell permeable Cre recombinase: Cre reporter cell line: CV1-5B
HTN-Cre RA R
HTNCre -m-l;-[l Neo lj->—| NLS -acZ IJ-
IonP pxP
+Cre ! T i pA
adopted from Peitz et al., PNAS 99(7), 44894494, 2002 | P -
loxP

adopted from Kellendonk et al., Nucleic Acids Research 24(8), 1404-1411, 1996

1IM HTNCre 5 IM HTNCre 10 iM HTNCre

Fabian Raudzus & Sebastian Neumann

Control




Faculty of Biology and Biotechnology, Molecular Neurobiology E

Prof. Dr. Andreas Faissner

NEURAL STEM CELLS, GLIAL PROGENITORS AND THEIR NICHES

MODES OF STEM CELL DIVISION

symmetric expanding

asymmetric homeostatic

symmetric consuming
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Expansion

Maintenance

Loss

When do neural stem cells divide ?
What controls the cell fate of the daughter cells ?
How is neurogenesis regulated as opposed to gliogenesis ?

What is the role of the immediate environment — the neural stem cell niche -

In these cellular processes ?

How do neural stem cells integrate environmental information ?



Faculty of Biology and Biotechnology, Molecular Neurobiology

Prof. Dr. Stefan Wiese

The Extracellular matrix influences differentiation and neurite
growth of embryonic motoneurons

+ cells migrate laterally from the ventricular zone and turn along the

e ¢# >
dorso-ventral axis Alpc Q B
O A b
+ commissural (C) and association (A) neurons differentiate in the dorsal @ :15 Z | YUDRG
part ) ; |
< - I »
* dorsal root ganglion (DRG) neurons differentiate from neural crest (, Y d
M
progenitors e
* motor neurons (M) and ventral interneurons (V) develop in the ventral @
half
v Jessell T. 2000
+ Motor axons emigrate from spinal cord to innervate their muscle target
* On their way to their targets they traverse a dense jungle of many / m}

different cells, expressing a variety of different molecular guidance

cues

Questions: o
What are the ECM guidance cues that help

motoneurons to differentiate from stem cells? .
What are the intracellular signaling events? (polleax F.2007)

@ MMCm fsil, 1si2, Lhx3

Hb9




Faculty of Biology and Biotechnology, Molecular Neurobiology

Prof. Dr. Stefan Wiese

Ig superfamily signal transduction mediated through ECM molecules
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‘/ CAM initiates two pathways of signaling via FAK + tyrosine
Cytoskeletal dynamics @ kinases Fyn, which is associated with lipid rafts

and via FGFR and activation of protein kinase C

CAM activation leads to gene transcription and/or changes

Q in cytoskeletal dynamics
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Surgical Research \ -4 Bergmannshell

Berufsgenossenschaftliches Universitatsklinikum

Prof. Dr. Manfred Koller UCRUB ' Rusionersiiar sociom

Mesenchymal stem cells for regenerative medicine

Harvest and cultivation of mesenchymal stem cells
Differentiation of MSC

Interaction of MSC with biomaterials
Autologous plasma clot carrier matrices
for bone fracture healing and

neuroregeneration

Interaction of MSC with nanoparticles
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Surgical Research \ -4 Bergmannshell

Berufsgenossenschaftliches Universitdtsklinikum

Prof_ Dr. Manfred Ko||er U( RU UNIVERSITATSKLINIKUM DER

RUHR-UNIVERSITAT BOCHUM

Mesenchymal stem cells for regenerative medicine

Clinical success of stem cell research is related to clinically
important answers

How to make stem cells morph into the cell type needed

(is that really needed ?7?)
How to ensure the survival of stem cells ?
How to home stem cells to sites

of injury ?

What is the optimal application

method under clinical conditions ?

MSC cultured on a porous calcium phosphate
particle for fracture healing (calcein-AM / Pl- stain)



Surgical Research \‘I Bergmannsheil

Berufsgenossenschaftliches Universitatsklinikum

Prof. Dr. Manfred Koller UCRUB ' Rusionersiiar sociom

Mesenchymal stem cells for regenerative medicine

Example: Osteogenic differentiation of MSC induced by supernatants of activated leukocytes
(Alizarin red staining)
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Plastic Surgery Research \ 4 Bergmannshell

Berufsgenossenschaftliches Universitatsklinikum

Dr. Frank Jakobsen UCRUB ' Rusionersiiar sociom

In vivo Models: - Rat

Proteomics
and
swetbes CmE L et Pathophysiology

H = |
TR

SO .'.l. .-II
. R e

Epldermis

healing

Cell seeded scaffolds
Artificial skin

Gene therapy approach
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Plastic Surgery Research \ 4 Bergmannshell

Berufsgenossenschaftliches Universitatsklinikum

Dr. Frank Jakobsen UCRUB ' Rusionersiiar sociom

In vivo Models:
- athymic mice
- syngenic (BFS-1) mice

In vitro and ex vivo tissue analysis

/

Oncology of
soft tissue
sarcoma

Oncolytic peptides as an
alternative for
sarcoma treatment

Primary sarcoma Metastasis

Gene expression profiles,
Mutation analysis, chromosome profiling



Strahlentherapie, Universitatsklinikum Katholisches Klinikum Bochum® E

Prof. Dr. Irenaus Adamiez / Dr. Helmut Buhler \_/

lonophores as selective inhibitors of tumor stem cells and first
approaches to clarify the underlying mechanisms.

Na*K*ATPase activity might be the crucial factor.

Dr. H. Biihler, Institut fur Molekulare Onkologie, Strahlenbiologie und Experimentelle
Strahlentherapie (IMOSES), Klinikum Marienhospital

The stem cell hypothesis in cancer:
,1umors and recurrences originate from tumor stem cells®
We need specific therapeutic agents!

a b Test system for
- @ - c-cadherin V T
. * .. selective inhibitors:

negative

W < Vimentn two subclones from a
breast cancer cell line:

< erat * isolated stem cells
‘ - keratin 18 . ) .
- « epithelial clone via the

breast cancer a= wild type; b= epithelial) transfectlon Of keratln 1 8

stem-like cells




Strahlentherapie, Universitatsklinikum

Prof. Dr. Irenaus Adamiez / Dr. Helmut Buhler

The viability of cancer stem cells is strongly reduced by salinomycin
or narasin, whereas the epithelial clone is only marginally affected.
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rboth are ionophors for monovalent kations, e.g. Na* und K*
mintracellular K* ist essential for the cell

ra Na*/K*-gradient has to be maintained against the interstitial fluid
wthe main player is the enzyme Na*-K*-ATPase

Hypothesis:
Tumor stem cells are more sensitive to salinomycin, due to a
less active Na+-K+-ATPase compared to somatic cells.

Adding hellebrin to the epithelial cells
brings both graphs in line.
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Hellebrin is a potent inhibitor of the
Na*-K*-ATPase

Katholisches Klinikum Bochum®

But gRT-PCR of Na*K*ATPase expres-
sion revealed no significant difference bet-
ween stem cells and the epithelial clone.

E-cadherin
;e
H
i«
E
! Na-K-ATPase
epithelial

stem cells

However, a significantly lower concentra-
tion of ATP was observed in the stem cells.

lumines cence
g 8 B

MOAZI-K  MDAZ31-St

The Nat+K+ATPase
membrane transport
is very energy consu-
ming:

3 ATP are needed for
every pair of kations.




Institute for Immunology

Prof. Dr. Thomas Dittmar

Cancer

Tumor or normal cell

Proliferating cells
with new properties

* metastatic potential

* drug resistance

= higher proliferation rate
* resistance to apoptosis

Fusogens

« fusion proteins
(e.g. viral Env)

* chemicals

Dead or
Quiescent cells

Duelli & Lazebnik Cancer Cell 2003; 3:445-448

Witten/Herdecke

| . . - .e
Qn)versntat

Fusion of tumor cells with normal
cells, e.g., adult stem cells, can give
rise to hybrid cells exhibiting novel
properties, such as:

- an enhanced metastatic potential
(due to an altered migratory activity)

- an increased drug resistance
- a higher proliferation rate

- an increased resistance to
apoptosis



Institute for Immunology (D -
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Prof. Dr. Thomas Dittmar Witten/Herdecke

Breast stem/ breast cancer hybrids are sensitive to the lymph node
metastasis directing chemokine CCL21

M13SV1-
EGFP-Neo M13HS-2 M13HS-8 HS578T-Hyg
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Faculty of Medicine, Anatomy and Molecular Embryology

Prof. Dr. Beate Brand - Saberi

How do complex tissues

form from a few cells?




Faculty of Medicine, Anatomy and Molecular Embryology
Prof. Dr. Beate Brand - Saberi
SKELETAL MUSCLE DEVELOPMENT

Mesodermal Myotubes,
stem cells Myoblasts Satellite cells Muscle fibers

Pax3 Myf5 Mrf4 Myosin heavy chain
Pax7 MyoD Myogenin Desmin
Myf5 Mef2 Pax7 (in satellite cells)

CXCR4 Muscle-specific proteins



Faculty of Medicine, Anatomy and Molecular Embryology
Prof. Dr. Beate Brand - Saberi
SKELETAL MUSCLE DEVELOPMENT

By
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H.J. Jacob, Bochum/C. Hornik Neural Tube Notochord




Faculty of Medicine, Anatomy and Molecular Embryology
Prof. Dr. Beate Brand - Saberi
SKELETAL MUSCLE DEVELOPMENT

CXCRA4/SDF-1 axis is involved in the migration of muscle precursor cells
into the limb bud

CXCR4 and Gab1 cooperate to control
the development of migrating muscle
progenitor cells

Elena Vasyuting,! Jiieg Stebler,® Beate Brand-Saberi,® Stefan Schulz,® Erez Raz 2
and Carmen Birchmeier'*
*Max.Delbeick-Cenver for Moleculsr Medicine, 13115 Berlin, Cermuany; *Max Manclk lnstitute for Biophysicsl Chemistry,
AT07T Ciungen, Cermany; “Institute of Anstomy und Cell Bivlogy, U y of Freib LM Freak Cermany;
*Department of Pharmacology and Toxicology, Otto-von-Cuericke University, 39110 Magdeburg, Cermany.

GENES & DEVELOPMENT 1521872190 © 2ons

DEVELOPMENTAL DYNAMICS 238 16221631, 2000

RESEARCH ARTICLE

A Novel Role of CXCR4 and SDF-1 During
Migration of Cloacal Muscle Precursors

Rizwan Rehimi,'* Nargis Khalida,'” Faisal Yusuf,"” Gabriela Morosan-Puopelo,'”
and Beate Brand-Saberi' ™

The cloaca acts af 8 common chamber into which gastrointestinal and wrogenital tracts converge in lower
vertebrates, The distal end of the cloaca is guarded by a ring of cloacal muscles or sphincters, the eguiva-
lent of perineal muscles in mammals, [thluremﬂ!bwn hown that the development of the cloacal mus-
eulature depends on hindlimb muscle fo ‘The =l ling molecules ponsible for the outward
migration of hindlimb myogenie precursors are not known. Based on the expression studies for CXCRS
and SOF-1, we hypothesized a vole of this signaling pair during cloacal muscle precursor migeation, The
alm of our study was to investigate the role of SDF-1/CXCR4 during cloacal muscle prwlnormlgr—aﬂn n in
the chicken embryos We show that SDF-1 is expressed in the cloacal region, snd by experimentally
manipulating the SDF-LUCRCR4 signaling, we oan show that SDP-1 guides the migration of CECR4-
expressing ¢ loacal muscle @ icy 299: 1622-1631, 2010, = 2010 Wiley-Liss, Inc.

Key words: chicken embrya; SDF-1; CXCRA; eell migmtion; doneal muscls

al Dynamics

Accepted 2 March 2010



Faculty of Medicine, Anatomy and Molecular Embryology
Prof. Dr. Beate Brand - Saberi
TRANSCRIPTION FACTOR ATOHS8 IN MYOGENESIS

Scheme of Cre- or Flp-excision at the recombined Math6 locus

Ex1 FRT FRT

DTA } [%_ neo ’_ "{'Aa\r{%e;i_rllingector
} [%/%—Fm neo FR;— Mathé recombined locus
} %—I}— Mt P e
\ Mathé Cre-mediated
I excised locus
Morphanten- und Generierung einer murinen ATOH8 (MATH6) Mutante
Mutanten-Analyse
beim Zebrafisch In Kollaboration mit Firma Genoway unterstltzt durch

Bockholt/Brand-Saberi MYORES NoE FP6



Faculty of Medicine, Anatomy and Molecular Embryology
Dr. Markus Napirei
ISOLATION AND CULTURING OF EMBRYONIC STEM CELLS

inner cell mass

trophectoderm




Faculty of Medicine, Anatomy and Molecular Embryology
Dr. Markus Napirei
ISOLATION AND CULTURING OF EMBRYONIC STEM CELLS

Iso’a‘”on Qnd Culﬂvaﬁon Of Ha'fching of b'as"-ocysf fr‘om The

blastocytes on mitotically arrested zona pellucida and subsequent fast

murine embryonic fibroblasts upgrowth of the inner cell mass
(feeder cells)

Inner cell mass ready for frypsin Establishment of ES cell lines by
treatment and transfer into the picking out and culturing the colonies
24 well plate separately




Faculty of Medicine, Anatomy and Molecular Embryology
Dr. Markus Napirei
ISOLATION AND CULTURING OF EMBRYONIC STEM CELLS

Embryoid Body

rI-a T w w W
~<{— PBS
Culture of ES cells in hanging-drops
- . 2 days old EB formed in the
II v @ ¢ @ ht hanging-drop culture
—~<J——PBS 1y
Formation of EBs in the hanging-drops

Cardiomyocytes Neurons Pancreatic Cells

Culture of EBs in suspension medium

4 days old EB in the static suspension
culture

Smooth Muscle Epithlial v Lung Cells
MESODERM ECTODERM ENDODERM



pisease in a
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Skin cells
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Disease research

Drug testing
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Faculty of Medicine, Anatomy and Molecular Embryology
PD Dr. Holm Zahres

DISEASE MODELING WITH HUMAN IPSC

iPS

¥ %%

COMPARATIVE ANALYSIS
Morphology
Expression profile
Epigenetic status
In vitro differentiation
Teratomas

Human induced Human em bryonic

pluripotent stem (ES) cells
stem (iPS) cells

induced, pluripotent stem (iPS) cells

Max Planck Institute
for Molecular Biomedicine

Miinster




Faculty of Medicine, Anatomy and Molecular Embryology
PD Dr. Holm Zahres

NEURO DISEASE MODELING WITH HUMAN iPSC

o x Direct reprogramming of human neural stem cells
Octd 5 Kif4 C_Mg by OCT4

Jeong Beom Kim', Boris Greber', Marcos J. Ara(izo-Bravo', Johann Meyer?, Kook In Park®, Holm Zaehres’
\ & Hans R. Schéler'

® — O

Neural stem cells é induced pluripotent

f Stem cells
5oy &
A ! iPS
9
Ectoderm Mesoderm ~ / \
> \ Q" \ in vitro: in vivo:
/ FACS FACS
“‘\ | ! Q Q . Transplantation,
L8 (l \l'/ FACS isolation
= \ U Q | and microarray
human human human :
neural stem cells cord blood CD34+ fibroblasts
0%2:95 0%9% 9% 9%

iPS cells iPS cells iPS cells f

1 i IE e o

Cheses s
“ “ “ Neural memory genes: -
ACSF3, APLNR, CART1, -

5 4 g C7orf16, NXPH1, MAL, OCIAD2, b

neural progenitor neural progenitor neural progenitor SLC8A2. SLITRK1 and TRNP1

cells cells '

cells

uuuuuuuu

Hargus et al.




Faculty of Medicine, Anatomy and Molecular Embryology

PD Dr. Holm Zahres
MUSCLE DISEASE MODELING WITH HUMAN iPSC

Claudia Weise * Fangping Dai * Felicitas Prols
Uwe-Peter Ketelsen - Ulrike Dohrmann
Mathias Kirsch - Beate Brand-Saberi

Myogenin (Myf4) upregulation in trans-differentiating fibroblasts
from a congenital myopathy with arrest of myogenesis and defects
of myotube formation

A
Pax7+ ATOHB8-
TGl ATOHS: a novel marker in human muscle fiber regeneration
’ » '\\
.
Anne-K. Giittsches - Ajeesh Balakrishnan-Renuka -
Pax7+ ATOHB+ mergs % s Rudolf André Kley - Martin Tegenthoff -
4 / Beate Brand-Saberi - Matthias Vorgerd
‘v v
- U( RUB UNIVERSITATSK M DER
= ) < R

UHR- UNI"s"ERSITAT BOCHUM

ESEN MUSKELZENTRUM RUHRGEBIET



Faculty of Medicine, Anatomy and Molecular Embryology

METHODS

Klassische
Embryologie

Transmissions-
elektronenmikroskopie
Rasterelektronen-
mikroskopie

Entwicklungsbiologie
am Tiermodell

Huhnerembryo
Zebrafisch
‘ Maus

Foto: Esther Stockli m1

Molekularbiologie
Konfokalmikroskopie

Entwicklungsbiologie
an humanen, pluripotenten
Stammzellen




RUHR-UNIVERSITAT BOCHUM

Stem Cell Network NRW

7%
' ' Stem Cell Network
North Rhine Westphalia

Research & Careers

Network

Research & Careers

» Research Locations
Ethics & Law
Funding Activities
Jobs

Latest News & Press

Dates & Events

About Stem Cells

Links

International Meeting

@ sictefeld
Miinster .

. Dortmund

Essen@ @ Bochum
. Witten
@ pissetdort

® «sin
Aachen @ @®sonn

funded by

Ministry of Innovation, Science
and Research of the German State ’3!
of North Rhine-Westphalia A

search
soachtom 08

= Advanced search

L N [ Like




RUHR-UNIVERSITAT BOCHUM

German Stem Cell Network

%fQ{ NETWORK FOR BASIC AND APPLIED
e STEM CELL RESEARCH IN GERMANY
GermanStemCellNetwork

THEGSCN GSCN MEMBERSHIP ANNUAL CONFERENCE WORKING GROUPS FORTHEPUBLIC EVENTS RESOURCES

¢ St
. \ X
AN\ N\ ) | &
N\ . A )G o 4
\ < N £ . !
Y N T
| \ £
A ) 14
A\l & \ : E
" \ (~ : |
' I\ F W y 2
\ A\S ' ~ - .,M W L5y R
1A \ h P t‘ L5t &

Upcoming events GSCN NEWS GSCN Members

b - ' 4th Annual GSCN Conference - CURRENT MEMBERS
CSCN . 4 e 1
Lo £ - Conference Website Max-PlaschInstitet
— v'uu-u-a"z’-mn-‘
- 4th Annual GSCN Conference ’a’
12 - 14 September 2016 $
Hannover, Germany GSCN 4,,, Annual
GermanStemCatietwork GSCN Conference 2 ? )g BI :
12 = 14 Septembar 2016
GSCN H Um h u b Hannover Medical School (MHH)

GSCN members discuss new




RUHR-UNIVERSITAT BOCHUM

International Society for Stem Cell Research

| INTERNATIONAL SOCIETY
ISSCR FOR STEM CELL RESEARCH

About Us Annual Meeting International Symposia ISSCR Connect Events Awards Publications Resources Donate

Members Public

GUIDELINES FOR

STEM CELL RESEARCH anp
CLINICAL TRANSLATION

For the Public What's New?

STEM CELL
REPORTS

Nominations for the ISSCR Board of Directors now being accepted
A Closer Look 0 accep
Elt Stem C el I S ::ar;li:itri:ns will be accepted through midnight (CDT) 15 September 2016.
LEjF“E?t’Iﬂt'Jt stem :;” "ES:ahf;herj“d its The ISSCR Congratulates George Q. Daley on Being Named Dean of Harvard
potential to II'I'IFlEll'. umal Altin. Madicﬂ schoo'

The ISSCR congratulates George Q. Daley, MD PhD, on his selection as the next dean of Harvard
Medical School (HMS). Daley is a long-time member of the ISSCR leadership, having served in

3)

,(@g www.closerlookatstemeells.org several capacities, including as president (2007-08) and chair of the inaugural guidelines task
: force (2005-06). He is currently a member of the ISSCR Board of Directors.
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