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BUEARICR T 2R REEERKROE 4 L2 5O, Z 0 15 FM The b B ITHIN L2 K&
(4.9%—9.3%., 1.971%) L LTEF LN TWD (JZAEFERAGE A MER BT IRIFSE
HEE MRS - SARRRZENE ISR 2498 AFZEEREEE. P99-103, Tk 20 423 A),
PR EST T HUZ R DRI A REE S, BREAREEICR D 2 8 b2 < RIS IER
ICREWEBTH D, T4, SR FHEECHUNE N R FE R+ (VEGE) 3o B
&0, FRROBEALZ B DRREWHIT 5 Z ENFREL Rolz, L L, ZRHDREIRD
KETHHERETH Y, BHINTIIHRNTH DL OOy A THRE - ETLZ 1%
W, EOTD, 2-3 r ABE I L — Y — RO T RER A LETH Y | ZIVULIRNERYE
DIERIEZFE D DB B3 EREOE K LV S HESRBEIC S 2> TV D,

ZZ Thhvbiux, ERo L9 stk cidZe <, MmERAEORIE - R A =
R PZEESOWIARIBFIEORRE, OV TE 1 R THIEZELT S 2 2B BZE L LT
Jek el T D,

IR BE M 2 INFE DO RIEMEER L TE B 2B 2 1%, WEOREL & IRz
ZITANLNTE TS, RENZLOE L TiE, #i{KK 7 H < Toll-like receptor 4 72 &
DO —HIELTRIN B EHEEMEDORIE L A BEICHET 2 E WS L ONRZFEIFT 515 (Science
2005, .Proc Natl Acad Sci USA 2005), ©#oiuT ZivE TIZ, MESEEEAMERICER L
TWh~vrn7y—UnRgb) VIREEZRET 2A IR Py — eI Z =2 RBL LT
5Z & (K1) (Kamei et al, Invest Ophthalmol Vis Sci 2007) . fEENOF(L Y o iE &
DMl S L HITHEIML TR (M 2), MEHEEEAMER CIIFEims ~ v F S EFIRICHT
NEBRBEMARL SN Z & (K 3) (Suzuki et al, Molecular Vision, 2007) % #4 L 7=,



/07— RPE MR

SR-PSOX*“: |CD68 SR-PSOX pancvtokeratin

pancytokeratin

Lo st AR IC BT 5, B REAICHTDEIAIRV Uy — LT X —DRH

IERIR 75%
s t \“_‘ e 3
i-\’('\‘q’ AN NPVFA R
R § W o 48 $ e
. > AL \\‘.\\‘-
&f ;% .
Sodimis" st s ¥ L

NEIHIHEMER 70 &

normal AMD

idized phospholipids in photore:

2. & MEBENRRIED > IEE B 3 IERIR & i s BEAPEIRIC R T

HEBENERE Y o IR B O Hig



S, R XV EERN O Y iEE . MCP-1 (monocyte chemoattractant
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Bib SN T 7eWnl VIEEO#H G5, MCP-1 H5WIZD Lt 7% —ThHD cer2 D/
VI TR T ASNOEGTIE, RSB AN IZECRhoTel & X0, BbY ViR
M MCP-1 OB AN LT~ 7 r 7y —VEM, NSRS EME 275 L T\ 5 aTREtE %2 R
mecEiz (K 5), SHIZ, A MUV ABWET VOIER - ST 21770072 & 2 A, JEE
TvA 77 VT RFEIN, BERELZEET LI ENbholo, MM E L TR
BRI ITRRECH 1 2 A CHEMIBES RSN, 37 ATHEEL RSz, 1~3 HORA
FRETCIE, KRZEEF R o720, 2 HEORY —U N bREA N L AFHED S RIERIEZ
BEL W, LT, RBEREHM (4-6 » A) ERHEICLY . EEOE FORRREIZHEE
L 7= NS S BE S VB £ 7 L 2 RSt LT (1K 6),

S’ > -
%'0:.!. we,. o»k’ {nlﬁ WERES Al AR Sy

R WS 4

6. MR R IFR] G RS T K 2 RS RBC8T A 1L 7 35 25

% LT, MCP-1 (monocyte chemotactic protein-1, 5l/4% CCL2)., BILW, DL &7
2 —ToHsd CCR2 D/ v T U~y A5 e, KBERMELEREZEZ->TH
WRABNERT A= L8 A3 A2 U722 n o 72 Z & L0 . MCP-1 A3 CNV DR A IZEE /R E 25 T
5 EaHE LT (Suzuki M, Kamei M, et al. J Cell Sci., 2012)

% Z T, CCR2 OHLEHITH S INCB3344 (2 L 5, CNV #ild L ONEHE O =h I 2 Mt
L7z, INCB3344 #5120 L —H¥—3FE CNV O FHimffid INCB3344 # 5-IR Txr %R
([T 42.4% M STV (K7), ZOAN=ALEZWHLNIT 2720, HER~D~ 7
n 77—V OERERHE L, INCB3344 #5-12 & LY RO~ s a7y —Y
EEPARCIHI SN ZLaRILE, £L T, E CEDTWD AT =R LEH 5D
T 5720, VEGF ORBEZFMLIZE A, 7 a7y —YOEFBMEI EVY, VEGF O
mRNA L Z R ENEBITETLTWAZ EAV AL (K 8) (Xie, Kamei, et al. PLoS
ONE, 2011),
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BT, EEOBKRZEET S &, CNVITBEICREL Tb, BFITZZTL207T, 7%
%D CNV 2825 2 LN TEDMNEBEIC/R > TL b, Hr lTEEIREER 2 A5k
BROERARIEALL LT3l 247720 REDEIRSFHE CNV 21T 5 CNV ¥ X%, &
’%u@xa“ﬁﬁﬁi“@ 1325172 52 o 72 (102%) 73 INCB3344 #¢ 58 TIdA B 7e#fi/ 1N (70.4% ., p<0.001)
THZERH ST (K9, ZNHLDOFEMND, Cer2 7 ¥ T=Z FTh 5 INCB3344 I3,
JURAE R34 1 2 oD & AL IR & BRAERN AN B D 2 & SR S, 13 AN B S M O 3 72 7
TRIRIEIT 2 B FTREME DS /R S U7,

Ivehlcle |INCB3344

[=X:]] A& AT
" (p<0.001)

TR ERHEVE

vehicle INCB3344
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COEDBERNS RRIEA b LAY VEEBRIE-SMCP-1 LR~/ m 77—V
HSVEGE F0W—Nim e B AMERAE (BHA) L F5MFENFET LR Z R L, B’
LA b U ABPEDRIESIE DI, RIGHTRIEIZ 3o & 25 (K 10),
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First U.S. stem cells transplanted into
splnal cord

amEsico.

E H@. U) 5% &*‘ ’C @ ESEEI H‘E *lJ ﬁﬁ G) Eﬁ, "{k ATLANTA, Georgia (CNN) — For the first time in the United States,

stem cells have been directly injected into the spinal cord of a
patient, researchers announced Thursday.

Doctors injected stem cells from 8-week-old fetal tissue into the
spine of a man in his early 60s who has advanced ALS, or
amyotrophic lateral sclerosis. It was part of a clinical trial designed to
determine whether it is safe to inject stem cells into the spinal cord
and whether the cells themselves are safe.

ALS is a fatal neurodegenerative disease that causes the
deterioration of specific nerve cells in the brain and spinal cord
called motor neurons, which control muscle movement. About
30,000 Americans have ALS at any given time, according to the ALS
Association

There is no cure for ALS, which is better known as Lou Gehrig's
disease, named after the New York Yankees' first baseman and Hall
of Famer who retired from baseball in the 1930s after being
diagnosed with the disease.

20106E1A EFESHIEIEIRDA )T FUFOY A Mk S HERERRELE (ALS) BROD
ERERALRABAL (kB Gerontt)

The Washington Post

%51 HAERPREREREHE NATIONAL

F—TS i e o e s s o
1B5EAL: T3-T10 $Bi . First patients treated in new human embryornic stem
BEmRa%L: 2x106 @ cell study

#Bi5% 714 BEO#RS s

290 LRIZ&BH—EEREIH (608 BIZ(XEER)

—RIVERAVN REH

ZRIVRRAU: B EE (ASIA Sensory Score, Lower Extremity Motor Score)

MRIR v 4R \

SEMIEEMRERE T, FKOFRMSTBETHOIHA—TYIDFE . ! Researchers have treated the first two patients in the second

govemment-authorized attempt to evaluate a therapy created using

Eﬁ%;iﬁgﬁ EP FEﬁ i&f:tl (201 1 $1 OH 118 Ger n*i%?_%) R ! human embryonic stem cells in the United States.

‘EEN =44 I’aﬁ?’é?%’f&‘r 2 (B E5#%RE30R. RRI1FHOBE &) o gt - ° Tuesday into one eye of a volunteer suffering from Stargardt Macular
firep - ik O & HHER Dystrophy, a progressive form of blindness that usually begins in

= N childhood, and another with Dry Age-Related Macular Degeneration, the
#5 X FGRNOPC1 tﬁﬁéi‘éﬁ EEREL. leading cause of blindness in the developed world, Advanced Cell

A0 LREBEET HYAIFLEEERRIEHM Technology, which is the study Thursday.
MRIIZ&H (L, EREPOBIGEELICE T2 FEAID IR (LEL

FHL GO R RS EL

GRNOPCH(Z% 9 5 5 RS D SR H L E Esmﬂﬂaﬂﬁwﬂ!lﬁﬁ.#iﬁﬂﬂﬁlﬁxéﬁﬁﬁﬁﬁﬁwEﬁﬁiﬁﬁﬂﬂ&é

Advanced Cell Technology#t)
CO®HE, 2011EMAISEFNEATHIE

www.thelancet.com Published online January 23,2012 DOI:10.1016/50140-6736(12)60028-2

Ehe New ork Eimes

. . . Embryonic stem cell trials for macular degeneration:
Stem Cell Treatment for Eye Diseases Shows Promise

o o apreliminary report
P 2
, Jean GadHeihwel, Cardenas, Carolyn K Pan,
LOS ANGELES — A treatment for eye diseases that is derived from  [Ej REcowmenD Roger Gay, Irina Klimanskaya, Robert Lanza
human embryonic stem cells might have improved the vision of two  y TwiTTeR Summary
patients, bolstering the beleaguered field, researchers reported ] UNKEDN Background It has been 13 years since the discovery of human embryonic stem cells (nESCs). Our report provides the
Monday. first description of hESC-derived cells transplanted into human patients.

SGNINTOE-
WAL

Methods We started two prospective clinical studies to establish the safety and tolerability of subretinal transplantation
@, Enlarge This Image  The report, published online in the prosp y pl

S PRINT of hESC-derived retinal pigment epithelium (RPE) in patients with Stargardt's ma iystrophy and dry age-related

medical journal The Lancet, is the Fy=—— macular degeneration—the leading cause of blindness in the developed world. Preoperative and postoperative

first to describe the effect on patients ophthalmic examinations included visual acuity, fluorescein angiography, optical coherence tomography, and visual

. o feld testing. These studies are registered with ClinicalTrials.gov, numbers NCT01345006 and NCT01344993,

of a therapy involving human % \

embryonic stem cells. Findings Controlled hESC differentiation resulted in greater than 99% pure RPE. The cells displayed typical RPE
behaviour and integrated into the host RPE layer forming mature quiescent monolayers after transplantation in

The paper comes two months after animals. The stage of differentiation substantially affected attachment and survival of the cells in vitro after clinical

formulation. Lightly pigmented cells attached and spread in a substantially greater proportion (>90%) than more
darkly pigmented cells after culture. After surgery, structural evidence confirmed cells had attached and continued to

the Geron Corporation cast a pall over

" Steven Schwarz, . "

e the field by abruptly halting the pors during our study. We did not identify signs of hyperproliferation, abnormal growth, or immune mediated
o, Los Angole,co world's first clinieal trial based on embryonid| plant rejection in either 4 months. Although

wialvith o patnts . % S on visual endpoints in patients with lows vision, it is encouraging that during the observation period neither patient

lost vision. Best corrected visual acui ed from hand motions to 20/500 (and improved from 0 to 5 letters on
the Early Treatment Diabetic Retinopathy Sty [ETDRS] visual acuity chart) in the study eye of the patient with
Stargardt's macular dystrophy, and vision also seemed to improve in the patient with dry age-related macular
http:/isaypeople.com/2012/01/23/embryonic-stem-cells- degeneration (from 21 ETDRS letters to 25).

successfully-used-in-the-treatment-of-blindness/

#axzz1rYbrQ28c . forati "
Interpretation The hESC-derived RPE cells showed no signs of hyperproliferation, tumorigenicity, ectopic tissue

EMESHIM Sk DG ¥ £ I LA MNE R AR R R DR s tlom\anon ot dparent eecon after & 'r‘no:lnlinl lTh;J Iu;ulre :herape‘\mc g‘(fal \v'mlbev o st ptets earlier in the
(¥EAdvanced Cell Technology#t, 20124E1H) isease processes, potentially increasing the likeliood of photoreceptor and central visual rescte.
’ Funding Advanced Cell Technology.
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SUPPLEMENTARY APPENDIX
Table3 RPE Cell Characterization and Safety Testing  (f%)

SUPPLEMENTARY APPENDIX

Table 3 RPE Cell Characterization and Safety Testing

Test Specification Lot 0211-B1A
Sterility Negative Negative
Mycoplasma Negative Negative
Cell density 1-2 million viable cells/mL 2x10° viable
(post dilution) cells/mL
Cell viability Final harvest: > 85% 99%
Post-thaw: >70% 95%
Morphology Confluent. cobblestone epithelium. medinm Pass
pigmentation
Karyotype 46. XX. normal 46, XX, normal
DNA fingerprinting Conforms with hESC MCB Conforms
LRPE mRNA for: BEST-1 Up-regulated by a minimum of 1 log;, compared | RPE-6 132
RPE-65 C PAX6 280
PAXG MITF 289
MITF BEST-1 351
Down-regulated compared to hESC (logyo):
hESC mRNA for: OCT-4 oci 13
NANOG OCT-4 318
SOX-2 NANOG -2.49
SOX-2  -2.07

Preclinical - Examples

Injected human RPE cells
repair monolayer structure in

Test Specification Lot 0211-B1A
Maturity by bestrophin staining - 70% staining 1%
Purity by immunostaining > 95% PAXG and/or MITF 100%
>95% PAX6 and/or bestrophin 100%
>95% ZO-1 100%
hESC protein markers <2 cells staining with OCT-4 and AP in 9
‘million cells examined 0
Residual murine DNA Negative Negative
Murine viruses by MAP Negative Negative
Retroviruses by Mus dunni co- Negative Negative
cultivation
Ecotropic murine viruses Negative Negative
Endotoxin <0.50 EU/mL 0312 EU/mL
Potency by phagocytosis Positive Positive

Preclinical
Survival in the Subretinal Space of NIH-lIl Mice

photoreceptor layer
is only 0o 1 cell |

eye

freated

thick without
freatment Photoreceptor
layer
2/act
p
p ting---october-2012.pdf

Phase | — Clinical Trial Design

Survival Total Number of Animals % of Animal with
Time Number of with Human Cells Human Cells
(weeks) Animals Found in the Eye Surviving in the Eye
4 26 26 100%
8 19 19 100%
12 28 28 100%
36-40 52 48 92%

No tumours in animals injected with 5-10x10* RPE cells spiked with
either 0.01%, 0.1%, or 1% undifferentiated hECSs

wwwithelancet.com Published online January 23,2012 DOI:10.1016/50140-6736(12)60028-2

SMD and dry AMD Trials approved in U.S., SMD Trial approved in U.K.

12 Patients / frial
ascending dosages of 50K, 100K, 150K and 200K cells.

Regular Menitoring - including high definition imaging of retina
PTenQ 1 Pohen's 2/3
DSMB Review DSMB Review

“Data & Safety Mumtonng Board”

http:/iwww.: 3/act.
p i ting---october-2012.pdf




Preliminary Results

No Adverse Events

No signs of hyperproliferation,
abnormal growth, rejection or retinal
detachment.

Persistence of cells

Anatomical evidence of hESC-RPE
survival and engraffment.

Increased pigmentation within the bed
of the fransplant.

Impact on Acuity

Recorded functional visual
improvements in both patients.

http:/lww t-
i ting---october-2012.pdf

Preliminary Results - Structural

Engraftment and Survival: SD-OCT image collected at month 3
show survival and engraftment of RPE

Baseline Month 1 Month 2

SD-OCT confirms RPE engruﬁmen'
ud‘ucenl Bruch’s membrane.

porat i ting---october-2012.pdf

Absence of teratoma formation

® Spectral domain optical coherence tomography
ARGIZIVE A R TFiSEE RS

® High resolution digital fundus photography
PHTRET D AILVEREIRS

® Autofluorescence imaging
BREXAA—DUY

® Fluorescein angiography
HARKMEIES

www.thelancet.com Published online January 23,2012 DOI:10.1016/50140-6736(12)60028-2

Preliminary Results - Functional

Visual Acuity Measurements

+ SMD Pdtient: BCVA improved from hand motions to 20/800 and
improved from 0 to 5 letters on the ETDRS visual acuity chart

« Dry AMD Patient: Vision improved in the patient with dry age-
related macular degeneration (21 ETDRS letters to 28)

14 month Follow-up:
« Visual acuity gains remain relatively stable for both patients
« SMD Patient continues fo show improvement.

U.K. SMDOI Patient (at  month follow-up)
« ETDRS: Improved from 5 letters to 10 letters, and stable
- Subjective: Reports significantly improved ability to read text on TV

porat i ting-—october-2012.pdf

Current Safety Profile

9 SMD Patients Treated (as of 27 October 2012)

Z1 N

3 patients (50K cells cohort) freated at UCLA - US Trial

3 patients (50K cells cohort) freated at Moorfields Eye — UK Trial
2 patient (100K cells cohort] freated at Wills Eye — US Trial

1 patient (100K cells cohort) treated at Moorfields Eye — UK Trial

No reports of any adverse events or complications due to
cells per se

+ No evidence of inflammation or infiltration

+ No evidence of ectopic fissue formation

* No evidence of retinal detachment

4 dry AMD Patients Treated (as of 27 October 2012)

3 patients (50K cells cohort) treated at UCLA - US Trial
1 patient (100K cells cohort) freated at Wills Eye — US Trial

No reports of any events or ications due to
cells per se

* No evidence of inflammation or infiltration

* No evidence of ectopic tissue formation

* No evidence of retinal detachment

P ing ber-2012.pdf
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