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«Mbl QOMXKHbI NpeycneTb B CO34aHNN NCKYCCTBEHHOMN XXMBOU MaTepuu, nnobc
HanTU OO BACHEHUE NoYeMy 3TO HEBO3MOXHO... [loBeaeHUe HalNX KNETOK,
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O6ecneyeHue yesrocmHocmu
op2aHuU3Ma

* BonbLUMHCTBO KNETOK OpraHnu3mMa UMeroT
bonee KOPOTKUN XXU3HEHHBLIW LIUKI, YeM BECbH
opraHu3m

* npaKTI/I‘-IeCKI/I BCE€ TKaHN BOCCTaHaABJ1INBAKOTCHA
B TedeHne XU3Hu

* B TeyeHue Xu3Hm opraHmama 60nNbLUNMHCTBO
TKaHeun (KoXa, KMLLIEeYHUK, KpOBEeTBOpPHas
cuctema) npoayLmpyroT Takoe KONnM4ecTBo
KNEeTOoK, CYMMapHbIXN BEC KOTOPbIX BO MHOIO
pa3 npeBbILLaeT BEC opraHM3ma
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Cell specialization program is realized during multicellular organism
development via gradual loss of the potential to differentiate into
dlfferent types of cells.
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& Ontogenetic program is execute! on genetic

and epigenetic levels
‘_ i DNA metr:matim

H3K27 methylation
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Cells that exhibit |
Pluripotency: capacity of a single cell to generate all cell lineages of the organism

Self renewal: ability of a cell to proliferate in the same state.
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a Pluripotent stem cells #1
=embryonic stem cells (ESCs)

=
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-Non transformed

-Unlimited divisions in vitro
-Even after genetic manipulations
in vitro are able to contribute to
the embryo

- Differentiated in vitro in any
specialized cell type
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Pros and contra human ESC

® Natural cells?
B Disease mechanism =~

studies
. Limited blastocyst
B Drug screening for availability
toxicity and
effectiveness y

Immunological
" Cell therapy incompatibility with the
recipient



m -
& Ontogenetic program is execute! on genetic

and epigenetic levels

‘ OMNA methylation

H3K27 methylation

Pluripoter cy-associated gen , H

Developmental genes

'- | 5 5 | @ sl >
/ x Zygote Morula Blastocyst Embryo ‘ | l}%
) ot | T 5
' | 4

s i
: g, ’
= : [ ' ' Adult ' Germ cells

P:luripotent cells: leferentlated cells

To reprogram?

' Reik 2007




Pluripotent cells from somatic = reprogramming
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Yamanaka’s “magic cocktail”

In 1986-89 Harold Weintraub with co-
workers demonstrated that skin fibroblasts
can be converted (reprogrammed) into
muscle by MyoD transcription factor
overexpression
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Genetic reprogramming: induced pluripotent stem

cells (iPSC)

Induction of Pluripotent Stem Cells Generation of germline-competent

;m&%umm%dﬁgm induced pluripotent stem cells

FeaTutnat Takanas ' B0 Snmw vananakEt s
“Begsertarieh uf S el B ot Puetienty dar Poebior Bl v dncince, Fontn Liivarsit, Moot 458007, dupen
‘*‘m&] J\a'm RNV AR TR B AN BRI AR T 12 AR
CARARL WAV SON £ TR LA B
D!ﬂ M:SIE- el SRR

Knetku
B3pOCNOro
opraHusma

Apoptosis, senescence

c-Myc I Kif4

Somatic Immortalization, open chromatin Tumor
Cells » OP Cells
Oct-3/4
Nullipotent ES-like Cells {70
| Sox2 |
~P

Pluripotent iPS Cells

IPS cells

Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors

Kazutoshi Takahashi,! K]T nabe,! Mari Ohnuki,! Megumi Narita,!.2 Tomoko Ichisaka,!-2 Kiichiro Tomoda,?

and Shinya Yal manaka'2
Department of Stem Cell Biology, Institute for Frontier Medical Sciences, Kyoto University, Kyoto 606-8507, Japan
2CREST, Japan Soience and Technalogy Agency, Kawaguchi 332-0012, Japan
Institute of C: Disease, San Francisco, CA 94158, USA
“\rmnul for uegmteac ell-Material Sciences, Kyot University, Kyoto 606-8507, Japan

espondence: yamanaka@irontier kyoto-u.ac.jp
DO\ 10. ICHG/J cell.2007.11.019

CTBOMIOBbIE KNETKN C
NHOYUNPOBAHHOM
NSIIOPUNOTEHTHOCTBIO
= 3MOpMoHanbHbIM
CTBOJIOBbIM KNeTkam

Ccbinok 8 PubMed Ha iPS

2800
150
50
aa N
g |l
2006 2008 2010



Pluripotency a la carte

Starting cell types

Availability

T cells Keratinocytes

Fibroblasts

Adipose stem cells
Mesenchymal stem cells
Dental pulp stem cells

Cord blood cells

Hepatocytes
Amniotic fluid cells

Cermline stem cells
Meural stem cells

Ease of reprogramming

~

B

Factors

To expresz/overexpres:s

Important for embryonic
development;

OCT4, 50X2, NANOG, UTF1,
LINZ3, 5ALL4, NR5AZ, TBX3,
ESSRB, DPPA4

Proliferation and cell cycle:
MYC*, KLF4%, SV40LT#,
REM2Z, MDM2*, cyclin D1*

Epigenetic regulators:
CHD1,PRC2Z

Others:
vitamin C, hypoxia,
,\_E—cad herin, miR-294, TERT*

To repress

Apoptosis, cell cycle
and senescence:

p lﬁlNK-iA#. p53¢1
microRNA, p21

Epigenetic requlators:
histone deacetylase,
histone demethylase,

G9a, DNMT1*

Signalling pathways:
TGFR, WNT, ERK=MAPK

*Potential oncogene
*Potential tumour
suppressor gene

Delivery modes

r/"
MMLV-derived retrovirus RNA
- Lentivirus ~ Excisable lentivirus
2 Transposon
o
£ Episomal vector
b
Small molecule
Adenovirus Protein
Safety

Belmonte et al., 2011. Nature Review Genetics.
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It is possible to reconstruct any organism ,rom a

single skin cell

U3 knemku xeocma Kanco020 MONCHO

NOJLYYUmMb €20 8ce20, OM X80CMa 00 20J108bl e, .

iPSCs 6b111 nony4YeHbl U3:

Mouse (Yamanaka et al., 2006)
Humans (Yamanaka et al., 2007)
Rhesus monkey (Liu et al., 2008)
Rats (Liao et al., 2009; Li et al., 2009)
Canine (Shimada, H. et al, 2010)
Porcine ( Esteban, M. A. et al., 2009)
Marmoset (Wu, Y. et al., 2010)
Rabbit (Honda, A. et al., 2010)
Equine (Kristina Nagy et al., 2011 )
Avian (Lu et al., 2011)
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Modelling pathogenesis and treatment of familial
dysautonomia using patient-specific iPSCs

Gabsang Lee', Eirini P. Papapetrou®, Hyesoo Kim', Stuart M. Chambers', Mark J. Tomishima'*~,
Christopher A. Fasano', Yosif M. Ganat"®, Jayanthi Menon*, Fumiko Shimizu®, Agnes Viale’, Viviane Tabar*?,

Michel Sadelain® & Lorenz Studer™**

a b

FD-fibroblast FD-iPSC-4 € FD-iPSC-22 d Nanog/DAPI

model pathogenesis and treatment of disease in iPSCs. Familial
dysautonomia (FD) is a rare but fatal peripheral neuropathy,
caused by a point mutation in the IKBKAP® gene involved in tran-
scriptional elongation®. The disease is characterized by the deple-
tion of autonomic and sensory neurons. The specificity to the
peripheral nervous system and the mechanism of neuron loss in

e g - j .

E:: TR D mieso FD are poorly understood owing to the lack of an appropriate
e i 3 t"' ey 980 . model system. Here we report the derivation of patient-specific
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Figure 1| Establishment of FD-iPSCs from patient fibroblasts. a—¢, FD 59 5 § P N § 0
patient fibroblasts (a) were converted into FD-iPSCs (b, ¢) after lentiviral e o = Zz 0 g 0 i 0 P
transdu'rﬁo'n vviih_()(l:]"d, S(?XZ, KLF4 and ¢-MYC. d, Na'nng pml'cin ) NG -NCQQ%?.\“ —NE} —NC w,éo J& —NC r‘g’o _NC —NC @fc:)
axpression in FD-iPSC cell line. e, Flow-cytometry analysis of FD-iPSCs for .J@

pluripotent surface markers. f, Karyotype analysis of FD-iPSCs. g, Bisulphite
sequencing analysis of the NANOG promoter in FD-fibroblast and FD-iPSC
dones. h, Global gene expression patterns were compared among FD-fibroblast,
FD-iPSCs and human ESCs. i, Teratoma from FD-iPSCs showed three germ-
ayer differentiation as illustrated by the presence of endodermal epithelia
xpressing P-catenin, PAX6 neuroectodermal precursors and mesodermal
collagen " cells. j, Sequencing result showed the 2507+ 6T > C mutation of
[KBKAP in FD-iPSCs. k, Analysis of IKBKAP RT-PCR products in messenger
RNA derived from normal and FD-specific fibroblasts and pluripotent stem
ells. Ctrl, control; DW, distilled water (negative control). Scale bars, 50 um.

Figure 4 | Validating kinetin as a candidate compound for treating FD-
iPSC-derived neural crest cells. a, Gel image of RT-PCR products for
IKBKAP splicing rescued by kinetin treatment in control and FD-iPSC-
derived neural crest (NC) cells. b, Quantification of band intensity of FD-
iPSC-derived neural crest cells normalized by GAPDH and the ratio of
normal and mutant spliced IKBKAP transcripts. n = 5; *P <2 0.05;

##%P < (.001. ¢, d, Tujl (¢) and ASCLI and SCG10 (d) expression in
neuronal differentiation with kinetin-treated neural crest cells derived from
FD-iPSC. n = 4; ¥**P < (0.001. e, Results of kinetin treatment on cell
motility (wound-healing assay) in FD-iPSC derived neural crest cells.
n=4-6. All values are meanands.d.



Generation of Rejuvenated  ......c. iz s sy s 200 o0 eoverine
Antigen-Specific T Cells by Reprogramming
to Pluripotency and Redifferentiation

Antigen-specificity is Encoded in Genomic DNA
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iPSC promises

5 motor neurons dying
Treatment of patient(s) ;
with drug A Transplantation of
genetically matched
healthy motor neurons
SMA-specific drugs SMA patient
healthy motor neurons
. cMyc
Disease ® ki Cell
Screen for drugs modelin Oct4 @ thera _ Invitro
that prevent motor 9 ® Py differentiation
neuron death Sox2

SMA motor neurons

Stadtfeld & Hochedinger, 2010

diff st Repair of disease-causing
ifferentiation Ny .
SMA-iPSCs mutation in SMN gene by gene targeting



Genome editing

Zinc Finger Nucleases (ZFN) TALEN CRISPR/Cas9

Chava;e
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TRENDS in Biotachnology

(A)

Nonhomologous end joining (8) Homology-directed repair
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Gene disruption

{via small insertions or *: Pl /{// , A Foos ! . R
deletions) '/
Inversion

\
S :’/:ﬂ@fﬁ - ——

(up to 14 kb by synchronized donor SRASEiS .
cleavage in vivo) ://t ; Provide donor
Deleti Provide donor template containing
NHEJ-mediated s tamplate contalriing modified gene
ligation of broken Simultaneous transgene (s) sequence
DNA ends cleavage by two
nucleases
TRENDS in Biotechnology

Trends in Biotechnology July 2013, Vol. 31, No. 7



Trends in Biotechnology July 2013, Vol. 31, No. 7

_m
"Gene disruption disruption Human ZFN [B65,91,92]
TALEN [25,52]
CRISPR/Cas [101]
Human TCR (T cell receptor) ZFN [B4,95]
Zebrafish gol (Golden), ntf (No tail), kra ZFN [66,68]
Pig GGTA1 («1, 3-galactosyltransferase) ZFN [77]
LDLR (LDL receptor) TALEN [786]
Bovine ACAN12, p65 TALEN (78]
Human EMX1, PVALB CRISPR/Cas [102]
Rat IgM, Rab38 ZFN [70]
Arabidopsis ADH1, TT4 ZFN 81]
C. elegans ben-1, rex-1, sdc-2 ZFN/TALEN [78]
Hamster DHFR ZFN [37]
Drosophila yvellow ZFN [72]
Rice OsSWEET14 TALEN [84]
Gene addition Human OCT4, PITX3 ZFN/TALEN [45,46]
Human CCR5 ZFN [97]
Human F9 (Coagulation Factor IX) ZFN [86]
Mouse Rosa2é ZFN [57]
Human AAVS1 ZFN [45,96,97]
TALEN [46]
CRISPR/Cas [103]
Human VEGF-A ZFN 7
Zebrafish th {tyrosine hydroxylase), fam46c, smad5 TALEN [80]
Maize IPK1 ZFN [82]
Gene correction Human IL2RG ZFN [44,85]
ATAT (weq-antitrypsin) ZFN [8a]
HBE (B-globin) ZFN [87,88]
SNCA (x-synuclein) ZFN [80]
Tobacco SuRA, SurAB (acetolactate synthase) ZFN [83]
Drosophila yvellow ZFN [71]

Cell 2011 July 22: 146(2): 318-331. doi:10.1016/j.cell.2011.06.019. REGENERATIVE MEDICINE

Generation of isogenic pluripotent stem cells differing
exclusively at two early onset Parkinson point mutations

In Situ Genetic Correction of the Sickle Cell Anemia Mutation
in Human Induced Pluripotent Stem Cells Using Engineered
Zinc Finger Nucleases



. .S
Russian human pluripotent stem cell bank from
healthy and diseased individuals

IPSC from healthy donors (3), Parkinson disease patients (3), Huntington
disease patients (3), Alzheimer patients (4), shizofrenia patients (3),
Statgardt maculodystrophy patients (3), amyothrophic lateral sclerosis
patients (3), disferlinopathy patients (2), etc.

More than 200 human iPSC lines
6 human ESC lines (Russia), 5 human ESC lines (NIH)

Hepatocytes

DOPA neulfelss

Cardiomyocytes
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Human iPSCs characterization

] . Karyotype and
FoxD3 Immunohistochemical markers STR analysis
Hesx1 ‘
5 . _
Oct 3/4 —ﬁ ew—ls—ls—i i_E g_
5
MNanog
3 —ei—ia—‘ i
PECAM E 10 N 12
VEcadh —3 g—g —ap (L T
13 14 15 16 17 18
GATA2 —aR—B% b—a ga
19 20 21 22 X
GATA3
GAPDH
In vitro differentiation
Transgene silencing ¢
In vivo differentiation
neural tissue cartilage mtestme

Shutova et al, 2009
Lagarkova et al, 2010
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& Ontogenetic program is execute! on genetic

and epigenetic levels

‘ OMNA methylation

H3K27 methylation

Pluripoter cy-associated gen , H

Developmental genes

'- | 5 5 | @ sl >
/ x Zygote Morula Blastocyst Embryo ‘ | l}%
) ot | T 5
' | 4

s i
: g, ’
= : [ ' ' Adult ' Germ cells

P:luripotent cells: leferentlated cells

To reprogram?

' Reik 2007




Epigenetic regulation of gene
expression
,\/

Transcription factors

/ 5 /{:j X \wl

CpG DNA
methylation 5meC

Developmental and tissue specific gene expression

R o~
Histons
modifications
Examples:
X chromosome 1nactivation in female cells

Non coding RNA

Transformation
Aging

R
~




lllumina Infinium HumanMethylation bead
chip 27K and 450K

T ription start site
ranse m ® s (TSS) A Infinium | assay: 2 bead types per CpG locus, both in the same color channel
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[ =% s [ o]

B Infinium Il assay: 1 bead type per CpG locus, two color readout
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'Methylation changes in promoter regions of 14400
aenes

HeatMap meTnimpoBanus peryJasiTOpHbIX paiioHOB

25 ganooJiee N3BECTHBIX DHAOTEINAJBLHLIX F'eHOB U 33 Lagarkova_Fig3
reHOB, CBSI3AHHBIX € MJIIOPUNOTEHTHOCTHIO.
; g Hierarchical sample clustering
— (unsupervised).
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Lagarkova et al, 2010



Differential promoter methylation iPSCs
vs. ESCs

P-value 102 83
FDR 80/13 54/8
Bonferoni 42 21/2
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Aberrant silencing of imprinted genes on chromosome 12qF1
in mouse induced pluripotent stem cells?

Stadtfeld et al 2010
) — e iPSCs |EScells
a _ iPSC5——— 123456/1234
- 3 |+ + Doxycycline iPSC 66— Gti2
0 — @ N |
=< PR ES cell 4 Rian 12qF1
Collagen- Reprogrammable  Somatic cells Collagen- ES cell
OKSM il OKSM cell 1 Dik1
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r
l ES cell 2 l i?g Imprinted
- Global mRNA and miRNA profiling ES cell 3 ] I—
- Test developmental potential (blastocyst injections) iPSC 2 J i Nanog '
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T
-2 0 2
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Are iPSCs equal to ESCs or within ESCs diversity?

ESCs diversity
4 min CpG

DMNA methylation: [T high BEmedium B low

15500 genes

igh Emeduum I low

Bock et al., 2011
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F all outs consequences

Primitive Hamato- Maturation "
streak poietic & myeloid Dif.
'39"5 induction specification expansion cells
day 0 day 4 day 8 day 18
DNA methylation (CD14 locus)

C D000 OO0
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Gene expression (macrophage marker genes)
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Published IPS cell C‘m‘nmCBgenc ex press.lon s.lgn ature 63% 0% 100%
signatures Doi2009 DNA methylation signature 63% 0% 100%:

Stadtfe|d 2010 single-gene signature (MEG3) 2% 100% 55%

There is no any particular ExpMet
signature that distinguishes iPS from
ES cell lines but most of iPSCs might
be

Bock et al., 2011
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There are OR there are not notable differences
between iPSC and ESC lines?

S. Yamanaka 2012 Cell Stem Cell

Table 1. Number of ESC and iPSC Clones Analyzed in Published

Studies
Conclusion about the Clone
Relationship between Numbers
ESCs and iPSCs First Author Year ESC IPSC
It is difficult to distinguish  A.M. Newman 20010 23 68
between them M.G. Guenther 2010 36 54
C. Bock 2011 20 12
There are notable M. Chin 2009 3 5
differences C.M. Marchetto 2009 2 2
J. Deng 2009 3 4
Z. Ghosh 2010 6 4
A. Doi 2011 3 9
Y. Ohi 2011 3 9
K. Kim 2011 6 12
R. Lister 2011 2 5
It is difficult to Nazor et al. 2012. 40 80.
distinguish.

Cell-line specific deviation from the ESC line reference

Gene expression

+ Fi nigenetics

[
»

Cell-line specific deviation from the iPSC line reference

Yamanaka’s message: More cell lines we took in comparison less differences we observed
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" Reprogramming Factor Stoichiometry Influences
the Epigenetic State and Biological Properties

of Induced Pluripotent Stem Cells 2012

Bryce W. Carey,'-? Styliani Markoulaki,' Jacob H. Hanna,? Dina A. Faddah,'-? Yosef Buganim,! Jongpil Kim,! Kibibi Ganz,!
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OLYMPIC REPROGRAMMING ARENA

dangerous sector i d Low Efficiency
stochastic events O Slow Kinetics

In vitro conditions, etc

Reprogramming factors Histotype
expression mern | = T
Mesencnyma?-m- | e F e E Number of divisions
epithelial ransition | = : ey
0 == | /'n Differentiation degree
‘ wn

determiﬁistic events

I Ry |
Partially reprogrammed cells

i
0 L) : _ :
cnmma}?&' | somatic cell pcpulatlcr\ \
remodeling i 1@
) |
3y | : }ndividua! clones v /
T : of p unpote;lnt-stem. calis /
| - -
I .
‘ | Residual somatic gene | k=
Celf 39'"9i expression o | |
|
i
|

Philonenko et al, 2011

Completely reprogrammed iP5 cells

0,1-1%

Are IPSCs equal to ESCs or within ESCs diversity?




o, C——
Vl.lhat are the marks of the reprogramming process?

What are the differences between human ES and iPS
cells?

Muscle

Nerves |

Blastocvst




.Transgenic human ESCs for pluripotency induction

Tet-on system _ Genes of interest:
- Promoter TetR | VP16 jrmm Oct4
Sox2
' | Kif4
» ) ——
tet07 | CMV* == Gene of interest — 1et07 | CMV"* == Gene of interest
Expression No expression

No transgene leakage in
pluripotent and differentiated
cells but inducible

teratoma
formation
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Transgenic human ESCs differentiation and selection

HESMEKOSN

/

B (D31-CD105+

differentiated cells on Tral-60




Transgenic human ESCs differentiation, selection
and pluripotency induction

IPS7
IPS47

iIPS27
IPS22

iPS29
| iPS14

Illumina 450K Infinium
> DNA Methylation BeadChip

INlumina HT12v3,4
Transcription Bead Chip




Search for reprogramming traces in human iPSCs

ESM5n fibro
1. Somatic memory
2. Intact in all cells
fiP§ 3. Pluripotency specific
4. iPSC line specific
rpe . 5 ¢ 3 ESMsn 5. Reprogramming tracing, minimal
' riPS niPS 5 distance between iPSC and ESC
1
MEG3 over methylation and under expression
ESM5n neuro (Stadtfeld et al., 2010, Chin et al 2009, Doi et al 2009)

Conclusion: there are some marks that determine reprogramming process in
human iPSCs but! major input in the differences between iPSCs and ESCs
comes out from somatic memory

Maria Shutova presentation



http://www.sciencedirect.com/science/article/pii/S0092867410015242

iPSCs scorecard profiling enables their utility

cellling Meural Hematopo- Ectoderm | Mesoderm | Endoderm
lineage | ieticlineage germ layer | germ layer | germ layer Bock et al., 2011
hiPs 11a |5 -0.69|= D:18(= -
! hiPS 11b mq .23 (60
ES/IPS cells hiP$ 11c [ 022/ 0.40/=
hiPS 15b |  -0.48[%  -0.78 %
hiPs 17a = 0.19 (= 0.05 (=
hiPS 17b [ =N 0.48 p
hiPS 182 [=p 28|(% -0.52p
hiPS 18b 9 072
hiPs 18¢ |4 13| % -0.65)-
hiPS 20b =5 =%
hiPs 27b | & o3
hiPs 27e %
hiPs 29d |
hips 29e |8 -0.99|% -0.60 %

Differentiation pmperTsity: B high O medium M low
1 3 A N 4+

Obtain donor cells
{e.g. fibroblasts)

6-8 weeks !
Derive sufficient number
of iPS cell lines
Predict differentiation
1-2 weeks propensity
(minimal -
hands-on
time) Test for epigenetic and
transcriptional defects
- -

several Perform additional tests as
months required (e.g. teratomas)




iPSCs practical application

Strong criteria for iPSC lines selection

Robust and scalable protocols of iPSC maintaining

Robust and reproducible differentiation protocols

Functional similarity of differentiated derivatives to their natural
counterparts

Standard and scalable protocols for differentiated cells production
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iPSC promises

motor neurons dying

Treatment of patient{s) 5\
with drug . r} Transplantation of
NG o genetically matched
S healthy motor neurons
F l
SMA—spaclﬂc drugs SMA patient
healthy motor neurons
e “ ch-'lyc
Disease oKl Cell
Screen for drugs modeling GEM therapy TV
that prevent motor differentiation
neuron death 5“2
Skln biopsy

SMA motor neurons

 tadtfeld & Hochedinger, 2010

In vitro Repair of disease-causing

differentiation _ N ,
SMA-iPSCs mutation in SMN gene by gene targeting




Immunogenicity of iPSC and their differentiated derivatives

des 110 1038 nstwral 013 %

LETTER

Immunogenicity of induced pluripotent stem cells

Tonghiao Zhao'

Zhen - Ning Zhang', Zhill Rong' & Yang Xu'

LEITER

Negligible immunogenicity of terminally
differentiated cells derived from induced pluripotent
or embryonic stem cells

doi:10. 1038/ nature] 1807

Ryoko Araki'?, Masahim Uda', Yuko Hoki', Misato Sunayama’, Miki Nakamura', Shunsuke Ando', Mayumi Sugiura’,
Hisashi Ideno’’, Akemi Shimada®, Akira Nifufi'? & Masumi Abe'
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Generation of Rejuvenated ..o w20 o
Antigen-Specific T Cells by Reprogramming
to Pluripotency and Redifferentiation

Antigen-specificity is Encoded in Genomic DNA

88 TCR Gene Reamangement A stimulation SeV infection Reseed on MEF Colony pick up
+ + - Tapering —
' Day 0 2 8 9 12 3340
: 'ﬁﬂ_‘ L L 1 ' : 1
v‘fﬂb} ? ¥ L ! . y !
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L - .
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. N
Huntington disease skin fibroblasts reprogramming

iPSC lines: 3 fibro iPSCs from three female patients with 41-47 CAG-
repeats in the mutant allele of HTT gene.

GABAergic medium spiny neurons differentiation (60-80%)
A

Human pluripotent stem cells Heplating Mature GABAcrgic neurons

' Phase contrast display mature GABAergic medium spiny neurons. Immunofluorescence image
shows expression of DARP32 (red) in mature neurons. DAPI (blue) was used for counter-
staining the cells. Scale bar, 50 pm. (D): Immunofluorescence image shows co-expression of

, DARP32 (red) and TUBB3 (green) in mature neurons. DAPI (blue) was used for counter-
staining the cells. Scale bar, 50 ym.




Store operated calcium entry is increased in the model
system of HD: SK-N-SH neuroblastoma cell line transfected
with Htt138Q

Heno-ynpaensiembili 8x00 Kanbyus yeenudeH e MooesibHol cucmeme Helipobnacmomsbl SK-N-SH
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Ctrl

— Htt15Q
—— Htt138Q

-50

0
Vh(mV)

50
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Isoc (pA/pF)

104
0.5
0.0

——— MSN Htt 138Q
—— MSN Htt 138Q EVP4593

_0,5_
_1,0_
_1,5_

_2,0_-

-80 40 0 40

Vh (mV)

EVP4593 blocks glutamate-induced neuron
apoptosis

Wu et all, Chem Biol; 2011
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N
SOC entry patch-clump analysis of control and HD

iPSC derived GABAergic neurons
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In Htt41-47 iPSC derived GABA-ergic neurons SOC entry is increased at
least 2 folds in comparison with normal counterparts

) Disease
2 4 Control
14 Control+ES
g ‘ —ES
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N Disease
o Control+ES
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ABCR rim proteir RPE (retinal pigment epithelium)
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Ucnonb3oeaHue iPS knemok ons
rnoJsiy4eHusi KOMMOHEeHMOo8 Kpoesu

-0N9 yOoBNeTBOpPEeHUs NoTpebHOCTU B AoHOpax B PO Heobxoanmo numeTb 28 4OHOPOB Ha
1000 4en. HaceneHwusi, B HacTosiLlee BpeMst Okono 13 4OHOpPOB.

-PUCK MHOULMPOBAHUS JOHOPOB

-Giarratana et al., 2011, Proof of principle for transfusion of in vitro generated red blood
cells, Blood, Sep.1

21 OeHb

iPSCs

MeTunLuennionosa

Tonvko nompedHOCIb 6 IPUMPOUUNL COOEPIHCAUUX KOMNOHEHMAX KPOsu ce200H: ¢ Poccuu
npeesviutaem 2 MiH. 1 6 200. Ilompeonocme yooenemeopaemcsa na 47-50 % u3-3a nexeamku
OOHOPCKUX KAOPO8 u cmoum 5 mapo.pyoneii 6 200
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