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[ 0001] The present inventioh relates generally to

enbryonic stens cells, and nore specifically to a

process for obtaining human enbryonic stem cells using

par t HARSHHENOGENIC ASTIVATEQNQR HUBSANBMOKERBSNOR THE

| NFORMVAT| ERO N-ORUMASY TYHBRY ONEHSTEM CELES)
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exposure to roomtenperature, and a conbi nati on of

el ectrical stinmulation and protein inhibition with
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when t he oocytes have been aged for nore than 28
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invention is based on the sem nal discovery that
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enbodi nent, human parthenogeni c activation of

manmal i an oocytes resulting in enbryogenic stemcells

and their differentiated progeny is provided. Such

cells and progeny are substantially isogenic to the

oocyte donor, thus allow ng for autol ogous

transplantation of cells relative to the oocyte donor,

and rejection by the oocyte donor's inmune systemis

typically avoided. [0018] In a related aspect, a cel




of the oocyte or parthenote a cryopreservati on agent,
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defects or injuries, nmultiple sclerosis, nuscular

dystrophy, cystic fibrosis, |iver disease, diabetes,
wheari4drsease, retinal disease (such as nacul BCT/US2006/041133

degeneration and retinitis 4 pignentosa), cartil age

defects or injuries, buns, foot ulcers, vascul ar

di sease, urinary tract disease, AIDS, and cancer
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thergRL s i nger printing analysis of parthenogenically
derived hES cells. 1- DNA fromthe bl ood of the oocyte
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phESC-6; 6 phESC-7. NSF RT-, hES RT-, 1 RT- are
negative controls. WO 2007/047979 PCT/ US2006/ 041133 7
[0043] Figure 4 shows the differentiation of phESC
into derivatives of all three germ |ayers. Ectoderm
differentiation is presented by positive
| mrunocyt ochem cal st a| n| ng for ~neuron specific
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actinin (G and desmn (J), endothelial markers

PECAM 1 (E) and VE-Cadherin (F). Endoderm
walpdo7eumme i ati on i s presented by positive stai PCTYSI006/041133

al pha-fetoprotein (H, L). The phESC produce pignented

epithelial-like cells (I, K). Mgnification (1) x 100;

(A-H J-M, x 400. [0044] Figure 5 shows the

characterizati on of phESC |lines for specific markers.

924 £ f By esredpdigncat b 6¢ll kask éf digghESTnelnding perapressschdmarthenotes,
1
U R T A o
vk RymansBEars I srefdted asphgaty e jacthgnoten hiwe)bebmcyliated wb0e;low O,
x 400. Al kaline phosphat ase
t%{)s?in;&f@g&aﬁ&gtr#%ga%% phESC col oni es on feeder cells
é OCT-4 (G L), TRA-1-60 (K-R) and TRA- 1-81
@5}0 Invegg P dizneiio a cglibani s disclaRyd incladiog ciyopiEsertdd agtologous
%n 26112 Qherd [
“Geone: raton: (hapEsl et M Baukdleen v eiapl oGl rom
0@@Pbﬁﬁ®é§§m&é@MWSty by conparison with p03|t|ve
control cells: "+"-extract from500 cells; "-"-heat
(6028t eth éil@{hler erfdaiAGH, athdiibd d?%&ﬁn\é%tsﬁgje&% Ré'éﬁrﬂ?e?&f comprising
'Control +"-tel onerase positive cell extract (appl g
afjisteripg apeihgangompositi@y CanmaFgs rigfgre@,mﬁeql ¢adls, wherein e
dRFfdrERated DR A E 4R
e e
ogeprse Epia: humgn demor k By onePp&Ct, ﬁv@@éfexenﬁp@@@] is Felgmiedefigin the group

céﬁb@éﬁﬁ BP?ne%r@ﬁpﬂeﬁScAfﬁﬁé/ &;ﬂyﬁfl%%é%{lszw%ﬁgtﬁdh@u%h%%

egqlgjh te(oEEstl, plmgendmpgtenMpowﬁg cellXadikese yell,\sppemal cell,

I LED
C%%%&%?E#&%‘W LRy BB RE el B Grn s con
npghgslsinesodermahedhadissndedednd gbl.ur i ng nethodologles ar e
described, it is to be understood that this invention
ot

[%‘%”ex%e%‘?ﬁéf?asl%&% RSP PR fOTRABLE LB rolfEh OBy
cerpifbios f Paskinsoniseliseesdstiurdington's disetise,iAdrwime disaasy, AILS spigal cord

e rein
AR of R MHENZ LA Mibe e DS A SRR T
diphktys, hamtjdlmsen oftinalrdissasteshich @s mecdlarnﬂbgmmguomandaetmmme

t|on [ ed o n
PUERR e U BRR S D RO Pt 5D gy e
dBeds0 MBS, Asd eagemt. i N thi s speci f| cation and the
appended claims, the singular forms "a", "an" and
[Odzggr 1y Ie%?lggcﬁeﬂsnggt?a gféa%gg éfe Igtnlfg]#l&f’eﬁ hh&gn glﬁgxlygﬁ% stem cells is
diselosqdemcluding sertiq g m@tstmm’tuclem ﬁbmd@semlydeﬂlhmddluman oocyte,

d her. ei
%ﬁs}f%ﬁg%a F%QEA g 8;}12151310 %’%cl)ﬁ{é% ?nu{: eat%(cﬁooc ep\é/r esrg g § S%‘i?“fl P%odm}c}]el 15
- detfrederom aipomnr peyth argn obdyrtesfrdn felnosher ef e dos@, drart h.
feren refers to.a change that
i tone el RS BB b Bt of 3R 25 R e eptacea by
tkwenﬁ:ﬁumofsapbnm&dom&d cdliLprivk Lmﬁva’mﬂﬁl, dn@ chlﬁﬁagm%rhl& laiiﬂﬂlﬂgfdbcyte
t n into certain.other s e unct i on
o FEB B Bab a0rE Bir 1o pEh e ooy SGEnaRy oy
etnbtyiopidisefi cells.pl uri potent or nultipotent cells.
Differentiation nay be partlal or conplete with
ec ene
SEPEF <Eruard it B Corefitiony b o B PR PRI eserted in
gotiatec detail bdlew. trophectodern1and i nner cell mass that
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or other enbryonic cell type, containing nmanmal i an
DNA of all fermale origin, preferably human fenale
origin, e.g., human or non-human prinmate oocyte DNA.
Such fenmale mammalian DNA nay be genetically
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[0051] In a rel ated aspect, oocytes are obtained from
superovul ati ng subjects prepared for |VF.
w0 SuwpesTvul at i on” techni ques, such as treat mreneCDUSH06/041133
femal e subject with hornones, wused in IVF are
designed to stinulate the ovaries to produce severa
eggs (oocytes) rather than the usual single egg as in
a natural cycle. [0052] The nedlcatlons reqU|red to
boost egg pr oBRIEFD ] INUIE $
to the follow ng:
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pb@qplmtsaerfmt epa;ﬂemgeme&l yEsHsdIES®EH,  follicle
stimul ating hornone), Repronex (conbination of FSH and

[M‘jl] | utBiRI 1B Mewh R ERBEGIph ofIxBF8ENY for B shgMa hikker Octd.
(hCG human chorlonlc gonadotropin). WO 2007/ 047979

US, 006/ 4 3].I1n a rel ated aspect,
r@ﬁ{f ect By ! 5@% m&%@fﬁ@ %{élrer FPHETO A e Syriach Sipder REFA-1-
ul trasound gui dance. To acconplish this, a needle is
[0033ET t Bidufec Doshowtl B éledrogripisefdind dxpreksiod for (e @hirfich énarker SSEA-3.

vagi nal wall into the ovaries using ul trasound to
te II| | e. cul.ar. fluid
[(%Jdéﬁfn t %@grepgss %glmtr%gra oaf Itlll,e ressmn for %hf 6‘6&%? marke\rNgSEA 4.

" Part henogenesi s" (_parthenogenlcally acti vated" and

[0035] t hBigurgeiehowsd njerogaapthi of Hteesdipressionfgeilie surface marker TRA-1-60.
I nt erchangeabl y) the process by which activation of

[6038] OOEhLR 19LGHHSa 'nﬁcroérlélltﬁx ﬂ%&(@%sﬁgn P 8lehrface marker TRA-1-81.
penetrati on, and refers the devel opnment of an early

st age enbryo nFrrsrng t r ophect oderm and i nner cel
WRZE ¢« P2 HEva heemelpys e PRI TE Bt deheaogspically

d@ﬁ%emslcelw &Job, 10@0,Qand 100 RS LA b Lox G QTR u§ddNE pEPAmQhe analysis.
female orig In a rel ated aspect, a

APb%rraif et test erfer:é (egatiye poraropeRAsithE SentEklglomyassipREEvasells;
GFHQS B&ik 'bﬂﬁéﬂ PERS- l:&hu%[‘@intﬁl%&e rel ated aspect,

‘bl astocyst” refers to a cleavage stage of a
fertilized or activated oo%yte conprising .a hol

(Y381  oFietis) 2Bsshawe a migrogerled! embiipibndy dermatien %mand an

phiiAbgcaRlally BBE2d bESMILS, 9 fyacu et her related aspect,
"bl ast ocyst formation” ers to the process, after

te ferti|ization or ctrv 0 ere t he oocyte
[ @Sﬁub@éarr $hoWe B MEPERPh Hf B § lroar FafigRe iy enabl e
phithenBgHRMBY O@ivieAhBS Sellshmy dag}wuﬁabl of cells made of
out er trophoblast cells and I CM (e.g., 5 to 6 days).

[@4@ Flﬁﬂ ngt]aye @giogfp? gggaﬂ%a%nlc%vcd’eg%di A cells.

parthenogenetrcally activated oocytes is disclosed.
[0il] e E@ﬂhd@hmewsﬁwm@mhm&maﬁ»ﬂhﬁmynpmmH@mnﬂynéof

ro uct t. known be
ARG Por e BES Bt TR BBl Poff s SRaY K BabS o
fioat fe pirttieporthRMES sl iEhag &ikeans demn, e Dﬁ\D’uﬁdm hBman feeder
8§¥tes fromfemal es of the inbred nouse strain LT/ Sv
ﬁ(% SSand Huneau, Devel opnent (2001) 128:917-928;
Vrana et al., Proc Natl Acad Sci USA (2003) 100( Supp
[A042]L 1 ORiure BlhdGs a Bkertkeml\bloz clar teGaing seaix presshevef] @B@asissoma‘red

kRt A Rl AT ARSI

intertalcontid)WVeNSF, neami yidn ifibrobHetw,cHBSphiidn dntbryonic stem cell line

uns essful. [0056]. F i hen i C

TR Brtspe hosent 1 ARG P ouE S BARST, 4 gEss 5
pABSC\6a6 PAESOCY NSFIRT-hES BIY, [ RJahe neBdtietontloier e i s
limted enbryonic survival: ten days in mce; 21 days
in sheep; 29 days in pigs; and 11.5 days in-rabbits
(Kur e- bayashi et al., Theriogenol ogy (2000)
53:1105-1119; Hagenmann et al., Ml Reprod Dev (1998)
50: 154-162; Surani and Barton, Science (1983)

222 1034 1036) The reason for this arrested

o o o .. - 1 e



useful for nuclear transfer w th subsequent

part henogeni ¢ activation. [0057] Mamral i an part henotes
woraengmonly |imted devel opnent with event uabcO®st006/041133

of the enbryo. In Macac fascicularis, only 14 percent

of oocytes in stage Il netaphase following in vitro

Par t henogenetic activation devel oped to the bl astocyst

stage following 8 days of culture (Mnk, Genes Dev
[0029)88)Figur® 2 sh@R25he dlﬂermtleaiohy)f p%Cplatoaanatryfss diladiethree germ

t t
P B PO NN RUGE BroTar sy e Bkl R Runing o
nélrasipecifis magtead 68 (AMMEBAMIYBIDpta Mrutindin lﬁC):asl@lpl @ilenaltee GFAP

(I§ S%# %&ﬁ%@aﬁqu Y lg%t\ff‘gedPO&l 16%5){ h‘lg% 'E?%%a? mﬁrk%gsn%%scilef § emflc alpha

a@id (@ and E[ésﬁﬂn (JDI, knésdhsalmerkes PECAMH €E)vint MBqCadlfeaw(F)

| ear tr fer er.fo
B SR e e by Sheib® ey DR pHEPfB ol The
phEH@pﬁoeﬁdelﬂlglﬁ@@l:d@puﬁdlﬁaﬁmeu@ 18- MNjgnifvaten @0 yioeA-H, I-M), x
cloned mce wth the LT/ Sv genone are obtai ned
4?(kauf man et al., Nature (1977) 265:53-55). Thus, the
use of a fertilized oocyte allows for full-term

[@avEe| oppeets shéwathp akdrivedtizbiton df phESElises fecpecific markers.

RIS AT L M TR O

SSBAt 16463L)1 prfiesdﬁbﬁ(bf cdll d’lllﬁﬁ&eﬁharldﬁﬁ S$EA13.E(M-R) SSEACYy & X).

st a enpodi p clei of a ..
VR © 51O ER S (Gr skt At ChER I hppaia pgitve

sHRRMY of phBSE Q¥ILAIEs RRfebdie BABEASY] GCRAGVIBL mm -6B(K-RPand TRA-

transferred into a fertilized human goc ecg g}igvhéclh

LedidSrat eagaticrarndre BpP ol 5 (GEV: Bl 230 § o W) x

4Hh®060] | n another enbodi nent, a two stage process is

di scl osed for generating human stem cells incl udi ng

transferrlng t he nucl eus a_donor map i el | .
(0RD° et bepmopy e (RiRURE e Sty Bisfeel of ulfemprgtvio
b ebinpalsesl witd ppafivRARGRERS I8 -t fFoni SHoedell; n‘g‘-hd’aetreated cell
pronucl ei %3 the activated ogﬁ{cgneﬁl nto.a fertiliz

egiERe) h YA lamRREs PRIl & B RO cofl yEAct Eﬁ@@#d with
TRAFEZE 18 “BQOGhlPSIfsidsieteh %hn@ﬂ@mt/nentcomﬁlhﬁlaﬁmé@w TSRS8-

froma donor's somatic cell can betransferred int %
tlemetase arfiteigerarl samminth! s anolpith: Mo E}ﬁérRNA ladder.

parthenogenetic activation. The three enbodi nments
AP bR e oo Seggepon
se e
el Sl B Skt g ahet re® O TRLABIEX
karyoBg %ﬂiﬁ@tﬁ likePhas 3¢ XNRKhQBypE @yucl ei enucl eat ed
e

fertlllz oocyte Male patient -> Obtain oocyte from
-> Parthenogenetic -> Renpbve -> Add pronuclei to

patient's ) | cl. d
fertili Zedrnﬂ'ﬁu J(lt’)lguc uﬁuﬁ%ﬁ’%ﬁ ve ->

Add nucl eus from-> Parthenogenetl c -> Renove -> Add
[mcﬁ'm uc Beforaothe ytesenp camprsition, rpahqd@mnd sultpingmpethodologies are

J13V<? tltl 19 e u%ﬁ%gtltog& that tﬁls%Wéﬁ %‘% fidt 1f teh t&ﬁdgﬁ&llﬁ%gﬁﬁ&{hom,

ranster oo
mhgdseandrexﬁeenﬁmtail zcmd}tmnﬂéwmf@dm cshcélwmpbsm«dd, pethodsnands

cﬁgﬁg%trﬂ%{‘vo %re gg{s é\ sto t ?n%}.dlercstoc g lrthsat %C tternn 10}(1gy ase%%%LeEryl% for
dukpsesaot _dawhgiyl\ll%\pm}nodmdooﬁynmstmmﬁndm g(rﬂfmtenﬂeded; ?e lcl:nanrt]mg, since
=l o B et oter s B bl e Sl

indefinite period of tinme in an undifferentiated
state, that can give




rise to different differentiated tissue types, i.e.

ectoderm nesoderm and endoderm The pluripotent
wat@rme4mio the cells is preferably maintai ned bpCcT/US2006/041133

culturing inner cell mass & cells derived fromthe

inner cell mass of an enbryo produced by androgenetic

or gynogenetic nethods under appropriate conditions,

for exanple, by culturing on a fibroblast feeder |ayer
[QQAShnor\heqedﬁle@@epeqﬂ'@fmnmdthmnpglrd@dphams, thesingelesforms "a", "an",

aﬁr@'tfﬁee% WQI rgﬁéfe\‘rcgs glﬁfgg{tpé Hnlt:e)xt %lg-ﬁgr lltysr & g&%ﬁ@t Thus, for

state 0 ture s can
exeanrilo ugfenerdeh bu'he method” ifdlydes owprdrineare mgtlmﬂﬁe a@b(«prsess pitthe type

dé)scn rl‘té?ern’? Wﬁl?ﬁl Wﬁ%&%ﬁé taf)&dre%ft toﬁL ﬁg’?&%llk{ll%g n tﬁe ?rg hﬁc)n reading

1on O nmeri c ani e

ﬂnh@&ﬂ@mgﬂmdsoﬁhé.genotype of the pluripotent ceIIs
(ii1) injection of cells into animals, e.g., SCID
(GB5F - hibrbrehdifioRr Qi gsga@;e ol A Srenterfid REERbALAo
cell types In vivo, observation of the

ag$ivmp eeréain $mc1hlmd cﬁtﬁnCthe apeld 1sse(fbe ghilityiiheangaintoperiain other

s ARG Bafl i EI copBiEbe Brbidiph B O o boren
plugip&8rt ot E‘huﬂﬂmtedt cdlb. Ilefmeﬁtmtlsn tay he patihl or gorgplete awith respect to
Qr | astonere, having a diploid DNA content of
nﬁﬁr‘%mﬂ e %%O femal e origin. WD 2007/ 047979
- PCT/ US2006/ 041133 12 [0064] "Haploid cell" refers to
[QQS@]el | GY@ggnesm aefers deipe proguctisnad pwernobo condaiiing a discernible
I
R R
otblﬁb@elsrsomh ealletye, tentdining mdmaiialuDNérdf allifgraade glmgny,tpeqferfablw
hl?mgnn% %16 or[% L ¢ e ggﬁlumjcu%rrnggl—éﬁsuglmtq g}nma ?c&telalég guc%gfemale
n&emarham DNA mhy bdngnetlmaﬁymtodxﬂiema .y msettrousalednumn br gubetitution of

o5 P bRy orhbiolalEie R (il Ty B 18 modified
by ednmRitiofl.or Aelbtionaifidedired Iﬁ‘dm}gj&;quenﬁ&t b guenb rﬂeah) yrrozmoma%ﬂ inhibit

cont ai ni.n of all e
cPBRaRRrB P IAYG “uh sErye Thae S Bl dlfh i i
obd}»lf@ﬂhamhiamlﬁm afvll femalp :’(blﬁgﬁlgﬁﬁr[dgbneélﬁI1£1|Iicluﬁvdki$ff§fa_tthenf)@cfn631s
uripotent cells but whi s itself js
ofr e Buoy R s Seeidin siSthace s s Soepnalr DNA
d@ésfrﬁ)pédnﬁgouteﬂr@tmevramemt}ﬁwmkaed@aé ¢ed out, for exanple,
under one of the follomrng con I tions: (1) condi tions

ause, sec extr ysi on i
o3RSt 305 BEEES BTl e aP b bl et ipered for
IVhe"fipb@iulbiedy t@khiqus] Qoh bStrdabhidnd bf £Rmalrsukjbdtivith hormones

conditions, .th t inhibit first cell division of the
upeddR SYRatsslesiensd to emeyte oo anias de Broflyee spysral eggsi(gocytes) rather
tishageusodl sapld epflay Bl OpaRiltlcymber e the DNA content of a
cell consists of a haploid nunber of chronosones with

one re r onat i
(R TR R e R R A s e g
tdthe If(ﬁllbktb@ Ilngroﬁ lemhﬁﬁropiﬁﬁdleismg&fohﬁ@iﬁe -dg3nib G dlBirgR Antagon or
C%gétll gg&?e 8‘}59?@%{%1%%125 %tg]fe)gejg% eogsga]gsoqﬁs‘tilrao gfag/%llé grné(l)noapF (FSH,
fE10E1P Ktirfi1BEn et ene FpEIMEE BohBhaldn GHIBEL and T0H, 3¥einizAhPhormone),
or 5% In_a further related aspect the gas m xture

apbRiserd @5 NawBeh (59, lsmpen chemquifegonad QURBINY as mi xt ur e
conpri ses about 90% N2, 91% N2, or 93% N2. This gas
mxture is to be distinguished from5% CO2 air, which
i s approxi mately about 5% C02, 20% 02, and 75% N2.
[0068] "02 tension" refers to the partial pressure
(pressure exerted by a single conponent of a gas

m xture) of oxygen in a fluid (i.e., liquid or gas).
Low tension is when the partial pressure of oxygen
(pQ2) is | ow and high tension is when the p02 is high.
[00691 'Def i ned- nedlunrcondltlons refer to

. r T 4



substances on or in which fertilized oocytes can be
grown. [0070] "Extracellular matrix (ECM substrates”
WO efoen419e a surface beneath cells which suppoP@BUS2006/041133
opti mum growt h. For exanpl & such ECM substrates
include, but are not Iimted to, WMatrigel, |amnin,
gelatin, and fibronectin substrates. In a rel ated
aspect, such substrates may conprise collagen IV,
[@38hct fora relatsgasiient, sellef e ppgstcengé paefomned deniingurginal
F
PR G TR, o SR BS 0F freedBihuqBRULE IR0 ¥/ M)
tlgmcghtthe f@utabwall mér the ogarisading eesonnd mrdeba®@ael Bilicle. The
hat results upon
f(LlP%uz f{mdgﬂ%{) p 1giioea 35t Iru%e an b‘%a{ﬁo{h\éggé ot her enbryoni c
cells contalnlng DNA of aII nale or female origin,
[§05HEh  Garthenegdeyishiipaienogrnigillyl astiyatediand ¢ mﬁﬁbﬁnoge@ﬂaaﬂy
LRl
oEARSE H Bl AR OLEE BB o) RS ot A, odtlofpours i
tlioNAsdnse of spaﬂrrll penetrgiony ariigefatsdo theidgietnpnEheofianwerly gadelembryo
ccr;r‘ﬁgxgslﬁ)&f tr(gz ?de%ﬁrﬁl@ T recr?i Iiln ﬁhgt 1%@&&(1}1&1'(?(161%}%&@8{0&0?% oocyte or
epmmonmwsll,)e g. [wﬁ’i@}eré Icnnnmnsnu@IDNAnﬁaﬂ; fefmalMyigin. ehenelated aspect, a
%&g{l(ﬂ egsotrottheage énr%ac%{ ﬁg;(é’)ﬂélgé:) b ué:ﬁ E?tgfla‘éécgnz &{1 Itaﬁo her ré:iatad aspect,
“Blaﬁtﬂ@tst”ﬁelléts?.o 8 olsiag@e Sthgepifurferfiizedrot a«:tefhfeé ooctyme wrrtplrlsmg a hollow

Fyrth des the

b 5 5B G AP GG 0 g s

akpeet, :‘bl@mymcfsﬂﬁduaﬁ” ﬂ'eﬁasyﬂotthdmﬁd%ssaGﬁ&r\batwé)fertﬂfzaﬁcﬁi dractivation,
ontainin

it S mrben B R BRAe b g fevelop ino
h@H&y bell ofF ceﬂ@ﬁé&@df%ﬁ&ﬁ&oﬂ&&as%ﬁll%d [[@M @Jg., 3Ry 6deys).have
been genetically nodi fi ed. [0073] Trophectoderm

[é]qe%g; > P{ ‘g‘éaen Rﬁeg‘p g}?:%?%g?%& g{ejg g’lgy cl ? %er{dﬁ'g%mc Stem cell line

by ipashifoginetidalle H&Ii’vyl&dtob@&esr@&lkﬂldissd f Wanite @ﬁﬁcﬁg@gﬁ;ﬁ‘ses htSt aqr

n Si s, . ryos that resul from t|v
RS B R PR CoP el i et v B papeBle of s
f@ﬂhi @f Bpro@uclion. HEW&RT, Q\/l@% 1@ of EpchPaEdB padieadgenbdddkdbe found in
"Differentiated cell" refers to %gn§n eg?% oni cql
opfges frue fawdes of fhedafired pgysg straig LRy {(QH p ieay, Revelopment
? DG S H7OIVSCVrah 8t 8., P%heqaﬁbsrce&s@qrsm @9b3) IOO(Suppl 1) 1191 1-
differentiated cell %é@gﬁpare

G816 Beraiv iy 6 Sy dsisiarNRsRLE AMeg (ISBhTI L TRt Gsb. Qepvips from

PsahthtYarthals @m3§®05@%ndérgngpﬁthﬁﬁfgteh&w ifikitro; however, embryonic
characteristic that is so cfose as to be essentially

derdomagnb iswnpuscessfthe ability to measure difference
(e.g., by HLA typing, SNP analysis, and the like). WO

[MT/ 0#319(%@11? E&H Qi@a@tﬂv%ﬂi&?’of wfinhAQABbcytes and transfer of the

Hlstoconpatl refers to the extent to which_ an
ag G QORY AT aﬁerceﬁ@t@t%?rgtheﬁ s lppited gmbgogicghrviyak depedays in

r{nQQ Hldays% @%029 s hﬂﬁgsn gnd 1ef @fm mhﬁbﬁdﬂ eemeodamhmby

a number of genes_ throughout

%ﬁ@@mplegy ezap@weuﬁé@gg% Hogevonl #g M(é Remor Peps 41998 30:154-162
QA bl BarldA0@dnce 2950y 4- 10362 ClriidieAGn %ﬁﬁgﬁﬁés@@l development
variations thereof, refers to t

resence of the sane
ig {ikady de tp igenqﬁap topiRser Ftdes DA slqcmrnﬁv&)mamrtlﬂ iapd paterapl gepgmes are
ég%h’c\féaﬂ? fereln@ Qtzd%mat ol s%L %&I 1% r sﬂ&le%ﬁh Iaﬁlbryomc development

variations thereo fers to t resenc
(6firania Cofl K4998)e030309rid 2eSastkiat n él 998/)@1 &8-1§¢)o élhwdlenﬁbs, all of the
DNA (mDNA) within a cell or individual. [0080]
"Uni parental” refers to one or nore cells or
i ndi vidual s from which another arises and to which it
remai ns subsidiary. [0081] "Mechanically isolating"
refers to the process of separating cell aggregates by
physi cal forces. For exanple, such a process would
exclude the ‘use of enzynes (or other ceII cleavage

. T .



but not limted to, mcroinjection with a sugar.

[0084] In one enbodi nent, a nethod for produci ng human
waeb@moemds froma cryopreserved oocyte or papthesmine041133

i's provided, including mcneinjecting into the

cytoplasm of the oocyte or parthenote a

cryopreservation agent, freezing the oocyte or

parthenote to a cryogenic tenperature to cause it to
gemtio rmaaerdbmmaldtbe@tf aizternaorigin, raghdréferecsboyld &ack paternal imprinting,

P%;%Hﬁg Fltr'][ ?m%n% 18 thou Etttﬂ g?] {)ea onSiZ’; P&éxérg? WQOQ}?EIP < 088%18?1{ ethus
thendbeelopringht oﬂﬁommhlastmmssm ﬂa]ﬂmvmg esitiiraonosf af BictEa @ bodyee

AR RPN TR ka8 R AR Bo Pt erikigyg 2veotes may be

ubeftisbomicleatirinsfer Rth tsnlﬂﬁe@ehﬂ pstth@dganeydtieatdn. parthenote
until blastocyst formation, isolating an i nner ceI I

C 5 f s D1'1hatf11 r? %ﬁhegotes ﬁ%ﬁérgcx%t Ti 1ta d gev ! gel:lt \glg-l e[vgntual death of
thﬁfmmlﬁy@ ulntMiaciae ljisctlhéarisCMly MabérSenlt sf cmyﬂes md;targel 11 mikaen

B A R0 LR BT b e

dayseoftcntans {Mdoiile d}eh«és Dedi 98859 o ,92 1 -903)0 Birgilarly V2 se0aear @thuman
sted mi
FERLY A SR TN T VL

1o the bbsoeyht Whik f@Maﬂk,El%S)aﬁEﬂ)dﬂuba%és ShOA¢m adll fieBvas 3rRted.
concentration as the anount planned for

0058 o BBy e R PR RY Bnec el efencls o i o o e

L9VRyainbredl monsest@BpBe tvithih A deve A350 P MaRa hiélédr dandgasiperformed from

c%l]-? ggnlp%%ig l e b lgquass ?]ﬂﬁ\i)nt ré]?etg% %gb&g%g@é%mﬂg%eenu%e'\g

O37RO[G; ﬁﬁ»&ie\kibbyt% cRg&althice MR ieSIERSAgdtioglh@fe dfained (Kaufman etal.,

NG IR B 05 b S Bt 1 o R ppisEi e 01 ke

6P HESF :b;ﬁﬁ'therﬁt)td QWBhe ashlert, a%ﬁll%@ﬁﬁéleéfé@ human oocyte can be used
on than standard DVEM (i . e. + |

concent ra , ow/
hgROTE Lopmevwfaméﬂheag&@e%c CTRYTEO CNAIRPRY é?%f %ﬂel il the
bg,g@eystgt@gg)rl ses an organic buffer, including but not
limted to, HEPES. |In another aspect t he

[(;C&%Et 0 qs%re\é%f)& t% @néro%ggp r Sesx)*lcgp sl[q%téggf)r ngttheI or(])t:]}I/tg Io%the
nf¥tiieR bN@aténoe| HllowiRepABeYdpesetiFRYRE0R RAN B @dnkirred into a fertilized
eqw li brat ed %4 th any other _substantially

B gcaﬂaﬁ%ale giftimale geraucley yvelbesheasitadhe r

cell volune prior to mcroinjection. This initial

[(dmlor eaBﬁnbtheﬁ@hlboduﬁénu rﬁ&wﬁ@tﬁg&’ B15tdst isidiscRs&nfet é@léraﬁh@l&\iman

vol ume. of . the microinjected _oocytes conpare

ST e g TR E Oy QPN ARl T P dprargocyte
Whefel tBé 8jc9telis Qibseqhbth; Sddedy ﬁaﬁﬁ@legéﬁéhb‘ﬂiﬁi Mfefﬂn‘@'tﬁ@ }%Snuclel
gg@ pot enti al adverse effect from_ the swel

yrogtedaerye gune festlizad eRatrulacr die w%ar&rfé@é)@ @fqnaﬂelohave
be&] dsradted, m croi njection may al so be used for other
cell types (e.g., activated oocytes, hES cells, and

[éd%ﬁh FT%B%OOS The 6}%0%6 ﬁ? glhiccfoggrpﬁ Sglg}g}rlg#rll caﬁ%e transferred
186 W ifREBR eﬁﬁtdealinQﬁlﬁﬁﬂ b6tk Bh m,lséquah Phrlltch 8gdnéhctiPatfoR € The
art and.m crqi njection equi known for use in

thrpe erpbqdingendtghore agiistirtedby %ﬁ éolmllrgsﬂqmézlaaém&s ed with
the invention. In an exenplary mcroinjection step,
oocytes can be microinjected at a pressure of 10 psi
for 30 mlliseconds. Another exanple of a standard
m croi njection technique is the nmethod described by
Nakayama and Yanagi machi (Nature Biotech. 16:639-642,
1998). [0088] A cryopreservation agent useful in this
process includes any chem cal that has

cryo- protectlve propertles and |s ordlnarlly

o e




hypertonic solution prior to mcroinjection, the
substantially non-perneable solute may be allowed to

WO 20vaios797Nn t he media after mcroinjection or NMEYI/D82006/041133
renoved fromthe nmedia by Iashing the cells with
medi a containing a | ower concentration, or none, of
this solute. [0089] Certain sugars or polysaccharides
which ordinarily do not perneate cell nenbranes

(aschuse they are too |arge to pass through the

he al ang oIo
4 gatitent t; emc?c’vlé%g Ol q?{%qogg%u n; Slggve PO
sugn;§rs Igfdl nar i {g&goef}eP e)lnrrea?e arte ﬁlrer?ﬂlt eﬁ;g@%‘%é)zed

their ovvn usi ng the method as described, R

rd| non- atin ars my_be mcr ect

Mals pateR TP tltl 9o ﬁ%@ (7 Perpgigepstit ot Repaye =~ egflig Bhictd o

[ 0090] NorPa fg s§HYARayi ng BOLESEi | FUie @te‘é)femhzed
preserving effect on celis that are especiaP?%*usef ul

as the cryopreservation agent in the present nethod
Gase¥ ude sucrose, trehal ose, fructose, dextran, and
Obaid H61R6 &> RANBRI->t ARBRICRUIRESE -> PLARARESC -8 Remove -> Add
phRRclEesdogng  di Fﬁﬁ@d}@ﬂ pichfs @hldeOSe, aclidgioReen shewfuclei
td éhubRagxCceptional ly effective in stabilizing cell
structures at | ow gaRGRALLALIONS. The addition of  fertitized
extracel lular glycolipiassgr gl ycoproteins may al so
o8¢yadbi | i ze the cell nmenbrane. [0091] Follow ng the

m'croi njection of the cryopreservation agent, the
@etss are prepared for storage. A variety of methods
for free2|n and/ or drying may be enpl oyed to_prepare
Qbgpdn dengr peeyicor Fettdra et emweﬁatlﬁ%m Jpatignt's ¢> Parthenogenetic
approaches are described herein: vaeuaHs Sl ai POER{Phg,
freeze drying, and freeze-thaw prot®e6Ps. Drying
processes have the advantage that the stabilized

bi ol ogi cal material nay be transported and stored at
[6UB2] € m‘Plﬁ@H@@l’f IV ExSrs 1 HOIJeriToi6A bh ¥mbi90 ppidesed/gac@tion of

wth 1 to DVBO are cool ed at a very sl.ow cooling
arcatl gonianige Pé%ofs@ frmply of palgQrigthat ﬁ%‘i’edfl@mﬁ’é‘ﬁ‘&; By fos

plol&ided, tﬁébretﬁ@lgy thadeifite F&ldﬂ' Jf fige 8 art ﬁhdlf'férélﬁiatid Riate] §@€dAN give
 “for stora he sanple can then be stored at this

risgtpphitferent eff‘é’@‘@é]ﬁssPﬁ &retyd peprdeirpenespiiam, ealrﬁntiwteﬁnb@e

pRLPhRHE: e &fr tﬂ@&fll@ %eﬂré’f@ttabl?f@néu%m&f B iR Sng hRer ce® ﬁé@r‘%alls
by | eaving the vials in qui d nitrogen (LN2) he

dgiavesidfeoan Berdnngt cedifmasp pigan entb@mzrydw%bsoe@t@en%w’w amagtwetlc
n%fthoals fndf Xﬁp?%rﬁtbdcom&oﬁsf &F é?an ley bg? gulﬁfri% 6h A %b%ﬁsY@éder layer

characterize ar t

osanaslee éecderdaycn er (tagibat ing det leghaetlft mstbatDtYefactor (LIF). The

r e
oL A ey PLARIAC e GEAODBIGhEPY PP LECY
chvhfmimgtbe cipréssign B metkery gharaderiStiy pijuripomqpa cdllspft) Prodeitiion of

B bt BT o Yy S M O o ety sl €9

imegtiopef cdledhit eniprbpag.eSCH hicsusifeths pmdsctifoo of éitf‘?meagcﬁfferentiated

\gﬁ %}rrpﬁsg 1’11 v?vo%&cf@v I%)VS:%? 356 %t?e(ajtlgferer ,é%%hdogg% l}e c lﬁ (n,§y WhBIl cultured

e dbdeace @ifender lapdr of LfFr) (txm exﬁbﬂyoﬂlbsﬂwiemmdmmsar diftekancieted bell types

convective now of nitrogen or other gases. [0095] An .

Y80l ary evaporative vacuum drying protocol usef ul

with the nmethod of the invention may include placing

[Q(E?:B] eathipiond celiiedfbrs tomcellRe.ge b ogelyator blasinohencaleayinga diploid DNA
ﬁﬂ@ ﬁnmh(%ﬁho rs.at anbi ent tenperature. O course,

rylng et hods Coul d be used, i ncluding drying

the ceIIs in vials. Cells prepared in this manner may

be stored dry, and rehydrated by diluting in DVEM or

any other suitable nedia. [0096] A nethod of the

i nvention using freeze drying to prepare the cells for

storage begins with freezing the cell suspension.

V%lle nethods of free2|ng knomn |n the art may be




[0098] After the recovery of cells froma frozen or

dried state, any external cryopreservation agent may
wheooopsioonal |y renmoved fromthe cul ture nedi a. PEDDS2006/041133

exanple, the nedia nmay beldiluted by the addition of

the corresponding nedia with a |l ower concentration of

cryopreservation agent. For exanple, the recovered

cells may be incubated for approximtely five mnutes
[90¢4he diHentad edl ey taa Pdlee. evnewte ardtasomers hayingaahaploid DNA
c&ﬁ 15@@ thed 01de5NA ?sedflall‘?x{a?er &chmalg Ofigi hi's incubation,

contain the sane sugar That was used as
t he cryopreservatl on agent; a different

[0065b pr Agtvatian redns gamecesswadie afrigipd et ifetilizsd ogerye, for example,
e
OB R i D ol DR BES TR Be 5 BIOULE wyplnp i
sepgtasion pf thy cibmahdpaitsdixarusion ef the memt poderibody, efsulting in an oocyte
t I b

e B i of OB B SR i R ot " Rt otuces

nethpds whergleha eallmeniainity NAlof elbmalcon &emde etigiois imfuced to develop

it YRGS ePhds A RORRe ind D28 wllld M kDR 3180, Wit Wuusetut for

repeated unti there 1sno extracel ar

pordycipg pwepatatticelts hlgwhich priesk it likely tuiht idcagahle of developing into a
tr.atiop. of o es i on_agent, or .

VBRSNS hav<pin il 1P B ASELN Tl B PR Wagllnel i fayine

cOMAIBGE: (1 Délo?ﬁﬁﬁnﬂﬁa'ﬂ ddS0 sk EdEPolat BO(in)i&ﬁﬁéloﬁE i) conditions that

art eneticall cti,vat ed, oocytes, bl gstocysts. ..
PR OB S5 Pl v Be e ol paBEEen SuBRUERA b condicons
thalp kit irsti call divistonEthetfagloidddepras t he cel ls to be
revived as needed in the future. An aliquot of the
[(g{%gf_nh ei}ﬁ?&ﬂt Is:éa fé’a géfsf ermv é%%? ct;ellocf%%éﬁépmen g%re %hee%l\c])g content ofa
célhtansisislof whgdoid umberyf dindinbéoares Mtlﬂh&h(ﬂﬂ?hﬂ&lhdSSma mﬂmetshﬁm by two
grlffg&entl ated into a particular cell type or tissue
y fand may then be used to treat a disease or to
replace mal functioning tissues in a subject. Since the
(@8] s Brame pmbbcﬁienmgmn‘apliaeamoycyt@e\mé actidatfd bmmtttwting)mmes
lls sLore t i_ndi vij.d cl ose
uﬁg' ? &a%\(}lés (C):Zat%HSn 1 V%a C%Vércogl%‘lér% n al‘Ff‘P@d ectajﬁlel‘ll V¥ gf‘] SOIOH gas
ep\el‘dnmdnnﬁ ctebtad by § @dsGbiktukercompeisimglan O h@rtntration ef dbobiadtk, 3%,

“oaft B 17 Pab e rclE ahr arare auver oyt SF EorobRfher
tlgagap hﬁﬂurelcﬁmﬁfi@b Aegut 9@%’[])@;?19 IYe NG, or OB% NI This@hs mixture is to be

m ni.s ch. a cell bank are provided. S o
R opore RS sy i rBRoRE R BB e 6l My And 1% N
i ncorporated by reference herein in its entirety,
[068Yi de&3, temsi@i aefpﬂseo J013 pattlslttﬂmsmel (brebsurkexsptad W sifddd Edohponent

ofa %zitqunglﬁe og 8X¥%%n \}} 3 ﬁtg& Iapes g}ﬂg@s G %sﬁ geve ?ensmh is v!?hen the partial

ppasirhehogesaspOe)ak loy adthighat@tbndoeyéeihe pO) RIlgBCY St S,
ICM and autol ogous stem cell sanples and their
Pr &s facil.itat t he nt_ of .a
(P R Rl e e E e R SR Bl e
cbm:eptmawn lolf eomm)nsmts)tteremmqmad fad dptinat growth at@ﬂdtailedt Eer example,

SRR PGP GHLE oY £ PEPat® sl Pl heti e e

colitidn rtied cmt’caln bafcbgﬁdc pr@felrﬁ 1§iﬂQf)ftaﬁteJ[d’UthH cuﬂtﬁﬁ@oﬁcﬁﬁéﬁs are
basi W t relrg{% X little enseIﬂ%él é
BB EcRS B AT SR SFOOTS TRAGE S PP B vio

for testing elther before or after processing and
storage. [0103] This invention al so provides nethods
of recording or indexing the parthenogenetically
activated oocyte, blastocyst, ICM and/or autol ogous
stemcell sanples so that when a sanple needs to be
| ocated, it can be easily retrieved. Any indexing and
retrieval systemcan be used to fulfill this purpose.
Amy SU|tabIe type of storage systentcan be used so




each sanple can be marked w th al phanuneric codes, bar

codes, or any other nethod or conbinations thereof.
wObere4mvay al so be an accessi bl e and readabl e PCHUSTIN6/041133

of information enabling identification of each

part henogenetically activated oocyte, blastocyst, |ICM

and/ or autol ogous stemcell sanple and its |ocation

in the bank and enabling identification of the source
featiligation [y Bremedie” wwéery toganpleat systhingthi¢hscopiging ichkmiodllytdgéined
sfflces 0P ASAKIAGi28Y S G Rwdranaged | 1 any vay

nown t non- manual ly, e.g.

a _conputer and conventional softvvare can be used. .
[0G8I05] “Hxtraesilaloe it (HEND sulishiate apfer ogrppifacs bgpeath cells which

L&{pgﬁp%&ﬁql o0, %{ LR, REERSU S @ﬁBsﬁQtes fnbbe, ‘bl}tearéﬁ‘é‘f@l'nﬁted to,

e avalil abl'e for thé donor"s use whenever needed
Matrigsd, Aaminiswrdefinrent Shronechesubsirtess dinp redyedagnedbeuch substrates may

%féﬁéée ?@@a&@% I\ r%qua\éﬂng lﬁ@}k Zm|sﬁ%ﬁé ?\ﬂ&egglg;ésaggtr%(}ﬁdthﬁig ?\#%Q&J[;th

fstompleeg. & ﬁeraaldmniel groaihl fadtdreinfudin-lkeatgohith @cplnflpplg‘@b,t derived
identify an individual

efipfty ey ARG RIARRTA A D L0G  he” Tt vi dua

wi || ‘have the option of being provided the matching

[Fkb| e EnlgydopieTiie as ewbrgéhabesikisiigos gesivatancda celbregiooeyte or

r
oglggéolrgklg (lt;ﬂel% Qé\;l\}s %ﬁr%hlﬁgu ia %ﬂt’]{}ﬂlrolélg ¥ %Ifn\e}lle ugﬁls gf'ﬁlcg ogtlonally may be
nppidificd] ﬂm)combn@@ Ialdlssambleé@phﬁmﬂam ewbinger cpfhynassowhigh pannot give
type 1Y
ngé/ €)0 rdrlr%t € %f?;%hhg gl%:dl \g?é]é) {h\é Ejl\f% s’ gﬁ glgfe & @en?eﬁ? &Jéﬁﬁ] &Y I:i)ﬁn%r cell
ngpeei ckilcodntadied ititih sre ubafulofnethepﬂoduhm iof plunMerﬁtysltselmdeﬁned
wi || 1| nclude a cross-match table that matches types
PET'PHE sanples with types of individuals who wish to
receive a sanple. [0107] In one enbodi nent, the
[@F2hbadens yeli massqi@YIE sefersfto theanrieo porfion ofamcsimbryo which gives rise
I vat te, .. bl .

tcp %E j g?sﬂgsg fféfeﬁdg g}%gé c}sle lg?nlre o= t§ ggﬁ]’p%l‘éé Clg%ﬁrﬁgﬁigog%% ‘E’sf pluh}g%Mbnt cells
1IOat1ba|Fmrth¢rf e HEV] maiudes tigtioreg gortipn efSiboenbryt 6t wils fwach
anaa;rn%)enem Th Sl ne];qeosrl ngsy tPathsuR%l?cagAﬁ:t%lJ?q%n\M{ Egls%o?tammg
Dl‘hfeoﬂﬂl’male an ﬂ:ntalt&)ngdo Smfh ]SNHde)l ealmpld, $flbby/hunkearDNA, e.g., human

COINE R T T VT e e

sanple. The information stored may al so be
[wa] I a‘ﬁl“rbphe;ztodﬂﬁﬁ’rm&tsn@motﬂéhportmr[i off qxely isioge stloyedhisvhighves rise

to ﬁla%ealgaﬁ pPsugs knsc lgal%rt { 1%5'&% 0 I de %tl rf gg grélglp riegls or
g&ﬁ@eﬁéslsem emhmdhaat@my fro{n(hﬂzﬁ)&}tmﬁ\ﬁﬁ@ﬁlsi thagdoptain DNA of all male or
fenj{téodl nment s 0 Lnvention utilize conputer-based

L ?8%“1%%{ un@Br?f’%f WO RGPHRE®Bn such as the donor,

date of subm ssion, type of cells submtted, types of

[834P 00 TR DT e PET WSRO Gb4 ﬁ)dtll&ﬂﬁyorﬁ@ceﬂethdt psw#saﬂ:aaparticular
presen enetic i Ploly in th

dg%eﬁ%ﬁlatseg Leghon reinrljagro %chséeﬁcte 'I%e %ererarllra %est c{lﬁ'lerentgte%[ceﬁ 1€ are

ed@d@hﬁ&n@u@ﬂmamdrmtodémnance recor ds and the Iocat| on

of the stored sanples, and other useful information.

[élgl% ﬁ]a‘r‘%—h‘)gtaﬁt?allg]1?6%’518:3’”}%%&&% Qﬁi’lﬁ%’ & %/ ?i)gggg r{?gédg{%ﬁ%}gagﬁcular

chiractexistis dlat Ghvp chndastebe pwueialln fh@ saa¢ wohindlpoability lremeasure

AR W i S PR i P Bhocue. “anc a

processor for accessing and mani pul ati ng the dat a.
The hardware of the conputer-based systens of this
enbodi nent conprises a central processing unit (CPU)
and a database. A skilled artisan can readily
appreci ate that any one of the currently avail abl e
conput er - based systens are suitable. [0110] In one
enbodl rrent the conputer system i ncl udes a processor

T T T o



The conputer system i ncludes appropriate software for
reading the control logic and/or the data fromthe
wO0 eonowablie medi um st orage devi ce once i nsert edpCTUS1086/041133
renovabl e medi um storage device. Information relating
to the parthenogenetically activated oocyte,
bl astocyst, | CM and/or autol ogous stemcell can be
stored in a well known nmanner in the main nmenory, any
[0076]t hé&Heaompatible stiorsag éhedaiziicte svhichrd /oganigmyveittbeletbtea graft of
foh é{a\@% {redl um Software for accessing and processing
ata (such as search tools, conpare tools, etc.)
reside in main menory during execution. [0111] As

[008Hd Héeeremic imprintmeaisdeto themeghgnisey byerhirhye nurder efgnes
Y,

B R R S s T R B

stemcell collections and the donors. [Oll%f]é The data
[0p78]at i“Hgmoplasmy” schlag srammaisaloganans igrqof refersite the @epsence of
th@ 4¥d Gpe Qttﬁéh%%%hdnat b%ét (RO G it PLAGR tttdletem cel |

can bé stored and mani pul ated i'n a variety of dat a

rocessor programs in a vari ety of for
5%%1np| Eleterdplasayy an@%ngaeaetnateé V%ﬂe&&?gﬁ# rgfe%ﬂet presence of

a Ri268 98 1aek thid Ghe tHIOT nAR® ABHATNA (r ithin a cell or individual.
WORDPERFECT, an ASCII file, an html WO 07/ 047979

PCT/ US2006/ 04 21 file, or )
O30T SR G REHE e o Cels P el g kfichzrpt prises
arfdlth whidhGhre@Sins a&g}dm@(BASE or ORACLE. [0113] A "search
program refers to one or nore prograns that are

ut er.- based syst em
Rl 1 ST O et o SIS oF b atgees by
pWsM;@lﬁbﬁS@ IR Gx&&ﬁ}ﬂ@ lséth Aprbdesdweuld atoalia sigs usé\of ¢refmes(oadther cell
progr an f t0, _one or ranms that can be
ClF?t‘ﬁEee?FBh‘t%Sg Wi‘?&t’ﬂ@%@%ﬁ’t@%ﬁ‘%ﬁ“@%@fem to identify
paraneters of interest in the database. For exanple,
[(msz]et T eh/aaiatiper ergrtrammﬂ,rininemms e@bytee (a‘gigs)cfrcmathp besy tihdetrgo a

cul a rofile, S
ook af PR b Rl e P AT R T A Eof bR b isfessel o
mSRER! Ehe @@lyfee ﬁféﬁ aﬂésﬂ@t th@ahaset I Clal nddtaphaei TV, iteb N & .content of the
0114 pper limt on.the nu r of cell
cALkoBES OF HPIo Akt BF SOt Hes SR BRF I o4 s g
enbodi nent , hundr eds of products fromdifferent
[GoB3li viSlich |oScyMs|rhayUE nsdiisieet atefinftaly b anjopesersing bpder example,
faci odlrrent up to mllions of
b‘ﬂJtF’BH{’J‘E‘t%d %W*CB‘&“@%P% 498%8ne storage facility. A
single storage facility may be used to store
[qo84) hetmnge Blﬁbd)dlmbﬂltya metbbd ﬁmpendu@mglymmnastmﬂ calls from a

cwggﬁefefge ogc;ﬁ% r%ag%etﬁ)ge 18 npo[vtsi%ti g ltltc{m % cl?mg n%‘:;t}n 11%9 %}escyt%plasm

of the owyees(ﬁniarthmerat dryznpxeséﬂvmcmtagemgteeefmg itHel doyyteraypanhemetato a
means for a or gani zi ng, a exing the .
P e Rprr e e ue t S Sng el Rnd GEShAR d Bmenote in
tHeQi@ﬁhzirﬁ sta@] thhwinglthevdeyiant sdithemiid perticho @anspll}eacnvating the oocyte

ni ation mechanisns. The faciljt y incl ude .
e AT IR B PUSOICE B0 QRoRsp SRSt Fet pero i aogyte with
a %i?iéﬂthrdbﬁﬁh‘é %ﬁfakdﬁﬁlﬁbltd&%ﬁﬂé}%\@ (o) l&Slsif@ﬁl&ubﬁmg&Edacquﬁed oocyte or

efficient storage and retrieval, of t C
PR AnYl lstaig fogrEe isetngen ot o5 elaﬁ%gi‘éw ﬁﬁ%&ﬁe plgstocyst,
aﬁ@&htuﬂﬁg Ve SEIR b (RAOM bit & lay M QiREE bedBdEICFh/E Bilfhiag the ICM
@% tem,. Automated Storage and Retrieval Systens,

ipeAtEPd O padsr AieB @2 tWEIRBf act uri ng, Conputer Ai ded
Process Pl anning, Statistical Process Control, and the
like. [0116] The type information or other
i nformati on associated with the individual in need of
a sanple may be recorded into a systemthat can be
used to identify an appropriate matching product,
such as, for exanple, a database system an indexing
system and the I|ke Chce recor ded |n the system a

T o T . Y 4 "



22 process occurs around the tinme of harvesting the
sanple, or can occur at any tinme during processing,
waetaragmyo or when a need arises. Accordingly, POT/SS1086/041133
enbodi nents of the inventil®n, the matchi ng process
occurs before the individual is in actual need of the
cell sanple. [0117] When the parthenogenetically
acti vated oocyte, blastocyst, ICM and/or autol ogous
[i8eM CRAl déle agpapd Godciy&s B’ﬁ@lfl&ﬂashbegoatﬁed ad itfdtit%iﬁld o mbditfiey, iagonic
trieved_ and made avai or. rese
I TS b Tl B HRSRs oA e e e ¢
delgsd, rtﬁ@ooc}i@@nﬁﬁﬁ@hﬁuwﬁ}ead xﬂi}ﬁ@i e&ﬁ‘aceflthlﬁt:] gk apﬂg@ﬁﬁ? eshcérration
prepare [ 0 trans antatijon or other needs
NEF ABPYS} P arlﬂ%c{ fabewié JREOGy i PREERPst P Oy M@&gaan%w*]es may

bé @(Edllhﬂrhté&& IbME!\/UF 18 F)ﬁihm 1 NiNBgarS RESHY abﬁwci H@tc@ﬁ)pﬁelaﬁvatton agent
npletlon of . nei osi s a process ca | ed ﬁCtlvatlo

CoRIPHSY boter Vat r%lﬁenﬁatﬁéthﬁaitr@a@fDM‘ﬁ%%ﬁi Naslowgpaialt & a related
alR6:, &8 %aegresaiaron REGY cdrSprR¥d 4 MEIRE K 3bibehthiRio 8 s@ndard DMEM
retains a haploid nunmber of chronobsonmes, each with
(e drighg it 2 f}mhqfriféla?é @rnerle B CHPPIgteEtion agegt pspprises both a lower
I\ﬁa E’ilicpﬁlghe? RMRbREERLioR fthaﬁ RERIRS DRBM (1% fmk Fovi Kfﬂﬂléh media). In one
-~ di pl ol Il with single chromatid chr onosones
agfigeth the cHIgPresE Vation 6 ERyHh CENRISSs /43t crreaslichUétqr, imvéudtrigévuit petdimited to,

thhibi
35y e TR0 BL e 0, RN 1 BB
apepyeticapeleinliy g agappsfeski al activation of cells,
typically mammal i an oocytes or bl astoneres containi ng

& of Aﬁtﬁiatrvaiyethe loo&REBhAE beVptisHally ediaﬂs;iae@ Wi efiy btfert he

background of the invention, many hods have been

sylsfrorelbcnonrpermesblelspivsy sich pdNaChio a‘icreiaﬁfi tapin pelyol yrgeptics o
nﬂéroﬁxg%ﬁ&{ ' Tﬂlgﬁﬂlai)@&%a%sm c§t’9thu1ﬂ@tnla§? i3t BG éﬂ%@lelpﬂifaﬂf&%e of

g., nmechani cal met hods such as pric |ng
thvamcm;m eatécorpCiies emanpredgo perytea netinabated ey smertonse tedis prior to
e%?oﬂ; oﬂhé anl@pﬂnah %@ﬁﬁn@ %ﬂa rﬁﬁf’&e%q %Lt%ﬁtliarl 'a@vepsléleﬁ@& from
enzyna treat nents, SucC ZS rypS|K pronase,
tltqmieum f teerytes (s gsntralemwém §or theomeraration af erdls oy

m1cr%hnje%§io nay alscg %)ér/] l?Sleg ? T @%ﬁ%@%eﬁ@ed% g%lng Qﬂdcg@?@&? cgﬁs and

ﬂ&udh)as ether ethanol tetracai ne, |ignocaine,
procai ne, phenothiazine tranquilizers such as

O i f
[(2:4;3:7& p?@cﬁ%&% es hie! t%én%@ﬁfr@%c‘t&%vklglta! &ﬁ@g{/&%hey gent Microinjection
eim'pmblilttaod sros@dvinesase wslt¢totreteriridde hepurapdydrpiniectnn aggpment

‘ﬁg Eo??lg{]gl ng %Hlall Lgr(:glgg Rlo cdl?m%y be EJe@ Wﬂl@llelﬂh%ﬁgn Inan
esqahplaitg'omrcmauectlam ste@l\fié@tesmambe matrcimnnsted itteinmtsﬁure aélﬁliﬁil for 30
BB AT SRk ST DS B T D
dbscih&d byrNMakalymooapOY adagithabld (NatorelBiotedf. &6:68%-642, \NID]).
2007/ 047979 PCT/ US2006/ 041133 23 [0121] In one

di :
(80 PSP T ARl b Bt
ct}enmb‘eoimeipgommeis sndiis torcﬁmmhamdnypeantabilnaﬂe garfigrlargfhect i n g
ficial ac

0122
cgéogéegervat{oﬁ SEsilt C'flnlmf:lgg %uéfllis e&1¥etr gl%ne L)r mllx & tog%&l%gr vhlﬁt cﬁﬁ

oocy
tﬂdpioﬁaldryopﬁ:smétmgem@ Caﬁehﬁirﬂpsugatseuﬂ:msmbﬂy@ fukatse, fructose,

ses a tro hect rman n inn S
G e B r R AR PGS T ctmed Foomet B and
rhdiaprefastly,ilésatten bl agiaboybbutdemdl dpoBnispect|tBd dkentfation is
t he gynogeneti c enbryos have been cultured to produce
a di scernable trophectodermand inner cell nmass, the
cells of the inner cell nmass are then used to produce
the desired pluripotent cell lines. This can be
acconpl i shed by transferring cells derived fromthe
inner cell nmass or the entire inner cell nmass onto a
cul ture that inhibits differentiation. This can be

Y T | Y



(wth or without LIF) (Amt et al., Biol Reprod (2004)

70: 837-845), factors which activate the gpl30/ STAT3
w@2aohnane7{ Hof f man and Car penter, Nature Bi ot ecPCT/EO5§/041133

23(6):699-708), factors wipbch activate the Pl 3K/ Akt,

PKB pathway (Kimet al., FEBS Lett (2005) 579:534-

540), factors that are nenbers of the bone

nor phogenetic protein (BMP) super famly (Hoffinan
beatveler(tad parit (620 N2DOhiye. SAddidgnallgnd cktpbinils: S\A@ir ohtraditional

act at t he ano C O-catenin .
ARy Teh it SeL SR RIGES E0f [ bdeets BB hdargg ina
hyettole dolZ&0sHor Idinfebvinj€don, theisubstattiafly @ch-papeRstle sante Pnay be

act.or . C e.cul.ture conditiqns that nc e
QD Serilay I e b O N RS L8 RPN Fgfdhe mecia by
weeiRent eslls(viGhddia Piflg a loRPcbhcdnftaffif oBEBECIf thié Rute.
inner cell nmass cells are cultured on hunan postnatal

n or derm t or, ot her I
RO ol et sty R B fp RO Rl

Hﬁﬁﬁ&ﬁé&l&cﬂfse ey kerto@latgaio Pask Giryughaled @Embrhife lave alpatiad

S r.cel]ls are ipnactivated rlor seedin
R et e prolegroe Liparestas o SR B aidpogess QY fhese Sogars
offirtaityl daddt Yerhdate cblV @bMBrabi&l dAGheiBdwiR ﬁﬁlh@ﬂl@ fnie‘thod|a51 d@scnbed these
relaied aspect, the anti biotic.can

oGRS oL P S YRR be nf}lerfmcteéw%ﬁfl %adlw FiSulhin a beneficial
eﬁ&iected under conditions that nmaintain the cells in
undi fferenti at ed, plurlpotent state, for prol onged

t heoreti cal | lndef t el
l@ﬁ@fodﬁﬁeﬁ?m’a@t&wa%ﬂ% Ak PEeAF P8 St g pell that ae
eé@eélﬁllﬁ@eﬁﬂ BdTh OFyORBRIRS o AT inThettedddt M¥th?08dL 40808,
US 006/ 041133 4 tension foll owed by contacting
Q88 dgiciEaR. ap éﬁfﬁnﬁe PHRES RS SUePT aS 2 lO8h A B0 eﬁducmg

dismﬁinde%wgm@é’set R SERAhoWwH & YelSttptibilly bEbtfve aatitiezin cell
arthenogenlca I¥ activated oocytes I s cultured un
atl

ch&Hew B P@cgtﬁr Mverige 9%ﬁ(§)eqf|e§nacp}éqlareg¥% 1@5 oragl@oprotems
¥R ialRb 3iabiBde the OBmBmB@se. M Xt ure conprising 20%02. In

one aspect, culturable refers to being capable of , or

it for, being cultivated. In a related asp
li{ﬂé’il atTloviing e FiGreipegan ArderrayopEesETJoRPeR Fotss aapgepafed

féfstdPdeBSA QENSH oEbthbdbdb ﬁfézmﬁ,\'ﬁﬁf/ & dd?lﬁ iy bé Mﬁﬁlb@d’dl tb $repare the
carried out on feeder cell Such %tlvatlon

cledppiterage. dp pﬁﬁtlﬁ‘&%reﬁﬂqewepw@es 1) deeeb%heem é{ﬁemale%av@aymg:
fkERMrARE NBY ﬁé&urtﬁa%gpm@éowyg%g%éeaes 62%8hd éakzantage that the

i munosur ger In a related aspect, culture
siglpidiped hl@}pglﬁﬂ én@m@d mgy baisseaTisd padistofed Rt avviens fRmpgTatures.
sera, including but not limted to, human unbilica

ownpl swmm VR ytes Toh®dSAthUNo 281 DVER AL cd)d]ed :ﬁ@fvla thw coolin
[ Y Vﬁﬁ avail able from Medi Cul t 39 s

raﬁfe %ﬁokﬂ 5°%?(rtl%rq ndntergied s tempsrature{rR9Se. tp wﬁfPC ) hefore RJ@pging i

11688 &ltro gEﬁ— )or stofhgd n@ﬁé"s%hpﬁﬁdaﬁ @en bE E't%reﬁ‘:ﬁgfhﬁ t@ﬂ}%rﬂﬁl‘éc esses
as provid are ree of animal products. I'n a rel ated

ect anlnal ts are those products,  including
‘l@?hm The tughend ?Cffﬁ rl FRHBRA PeYore L gOBIAPFRESTY ARy forprEuLcs, for

eRAMED1€ b9 Wakinky A6 418 in et niR6Rni(10)) BOMe dBHBBMEMIE Bfe.

[0127] The pluripotent state of the cells produced by

S i.nventi on ca by vari ous
(i D B R i Eeer oidying priOE it B B el
cmraﬁemee irOthe 2@ (FERAkE @t 4, "M’aeﬁas Bﬁémc‘étah@ thESrccdabdion of Shelf Stable

rkers, the ca f S cel exa
BileRcalRy ng’bemapé’fogsref?? Fffr € BIaPACt sl CHRREE Bfbe Spiysical Stat
0Bl AMixtrrbtuding FRRAridg S DriRg: Iln;&lt Ao &¥et Quatity, a0E oBIo® 33,
known in the art. [0128] Al'so, pluripotency can be
confirmed by injecting the cells into a suitable
animal, e.g., a SCID nouse, and observing the
production of differentiated cells and tissues. Still
anot her nmethod of confirmng pluripotency is using the
subject plurlpotent ceIIs to generate chlnerlc

o s - o o o o o "



WO 2007/ 047979 PCT/ US2006/ 041133 25 [0130] The
resul tant pluripotent cells and cell lines, preferably
wheovandrur i potent cells and cell |ines, whi CPCHD£2006/041133
derived from DNA of entirelly fermale original, have .
numerous therapeutic and di agnostic applications.
Such pluripotent cells may be used for cell
transpl antati on therapies or gene therapy (if
1486 &199€ Rlehg susb i dtocoth mayrbetrised topepravenll swhensivnsbr siosige with
tl‘fé:I 1ﬁ§fi‘c§ieas(ﬂg&ﬁ n% qﬁ%ddlh(%l%]alr dé@gé, %lch?f 50%990%% dfarsrﬁ: rﬁeth?d%%t may
nouse enbryonic st cells are
bd u$eﬁe<v rentava patey fromtcell alsnusionaimylud@thle conypetive Tloer effndiragen or
Eﬁ pluripotent (ES) cells produced according to
e |nvent|on shoul d possess simlar differentiation
capacity. The pluripotent cells according to the
[099E nt Ap pxamrldry Beaporative eaguer ddiifef rpteert] jusafel with thotmathad of the
t
i P R R cocipO N LA (1R AR grying for
2ihayms at droientdgmpseatirad Q€ eulraeooth:rfdhengmbﬂlacﬂse:ouwﬂm used, including

d%‘@%‘gpegié?‘{‘ léi’gls] Itgfers]rpcr Cé l 1n %Ssl?l e? 1% §e store@ fﬁraimd re]il}idrated by

ddetirgiih DYEEM ek by, otheplsuiltﬂ)ﬂarad:dm;el | s, ur| nary tract
cells, etc., by culturing such ceIIs in

(] T SO T S A SR RO B e

begncwith &eazing thacelllsespandidre rWéhild m¢thads of freezii§ lgewvhgn te ert may be

n Lions
EROUT} YR sl Bhbedfecdif s RMRAT Rpfto K GRRA fa fetnod
nByialsp bt/gkd f@2hy 58DiNEERP if 1he Fsyze (ﬂyaag:jmrotdael producti on
of henatopoietic stemcells froman enbryonic cel
g s b o SRR PR Do Or B e BN P e st e
equgshofesubligation is @ddsdlspep@mzs rfrocui vajere Snemd@rmdlrsang(m pgrformed after
th iU
TR B e it QUL Yo, e DR B e
amishydraig@me@faiaes njapner as db)sstlbealtabOWfpcVacutpn dwyiighe sViblde cells may
C I ment. [0133] Moreover, Pedersen, J. Reprod.
ﬂEé K%B&%e , 6:543-552 (1994) is areview article
whi ch references numerous articles disclosing nethods
[4088] i nAfrenttheoreddviefseofenlly fiemh o froedn ordribd staini avy sktemmakel | s
' Lt S8k N
HERRE SOASE ot bl Py BbohB AR ReRibef Bl oyt BBk TR0l e
medlalngay lmddmgd by Hreradditip0 0 8l$ cdErespdnding n&aharwm a h»lwer @eventramn
L (199 teac
ofrphsesshERoTERE 3or CRRER gl P pkRetlabled op pogpaseon
ap;ﬁwnazlatebeﬂixresmmsim m@ﬁsmmmmw lowat copceaatidn ﬁsuga'ﬂt}&ﬁ%at used

f of .. t ed t hods f
PR rRReS Hifire FRTRas < Berit 88y pufin FRsrgomen b weamd s
tieedrydpresdivaiion apefteds eireRst @Mrés&vﬁ&ihtaig&itl fath hdlactose; or any other

i scl.qsur es the in relatin nmet hod
‘ﬂﬂiw@@ﬁ}om’me@ %ﬁBWo r?l%dmg ?%Fﬁ WY |oFLoUG 5210?1?1‘86‘?066 by theglecrease
1rbt}ﬁe beh&HeH ©€the MedReihE coBhtidiieh ¥f e EtdelluldtéSioptéSdrddion agent
g thods nd culture pedium one skilled in the

%fﬁree &Y ProaRg bisydilpconsin aultiply dimgey e time with a
08,250 @&ﬂc@ﬂjrdti&ﬂn Sf'l&!ytg}ﬁ@sfeﬁﬂn&{ agehi@ MHSRMIGH 3 t6R InaS be k&eated until
obt ai n WO 2007/ 047979 PCT/ US2006/ 041133 26 desired
there ie @ Extacsulay covapresery#ion agwnt gresenp eyl the ¢prgntratgs of e
cBRblcSorvaBNBEIR O BE bémASkt) 81 thehfedia ifleBide R £Msir&Lll .
produced by the nethods descri bed herein may be used
to obtain any desired differentiated cell type.
Ther apeuti c usages of differentiated human cells are
unparal | el ed. For exanpl e, human hemat opoi etic stem
cells may be used in nedical treatnents requiring
bone marrow transpl antati on. Such procedures are used
to treat many di seases, e.g., late stage cancers such
as ovarlan cancer. and Ieuken1a as mell ~as di seases

1. . o e - o e o AT N~




neur ol ogi cal disorder by culturing such cells under
differentiation conditions that produce neural cel

wo powe®4798peci fi c di seases treatabl e by transpl BCt/E510061041133
of such human neural cells18include, by way of
exanpl e, Parkinson's disease, Alzheiner's disease, ALS
and cerebral palsy, anong others. In the specific
case of Parkinson's disease, it has been denonstrated
[aa9at Thea;mlﬁ)brmgelmﬁceﬂb'taaﬁvabﬁajonyteee tihastbcyei] 1ICM, il eutbbgous stem

0 on ECLIO W th sur cells.and. pro
oBsRAREr SOMTRF Bl Mo B Ry it BBy Rp G
ﬂEEﬂlkll‘ﬁn Sékmalsludﬂ (Efelaa&rthwgér&tfﬁally |aﬁt1\atdd®ba)ﬁéschnaaﬁxebgous stem cells
nerve precuyrsors cap be use nneal ..
oSS i aBCndf Do SPrane o oL BPGT bndiyemiatee cols and then
diferatiateando a bﬁgculﬂﬂﬁll $ipk PAlissGOfyPe, lafd tnray @fn b Osbd @] tréAn e disease

e su ect inve t|o s OVIdeS a
BB e S it Bees KRB CFeBb T Botb AR o icaly
ded¥ed Froinhéat dﬁlﬁﬂ tbecdms esh Ecﬂst&é@dﬂﬁﬁ iRt A48 de18lelctn have

sui t abl autologﬁgs transpl antation for the
AefGEY P &° 5?16 PLEAF-c stemcells and their
differentiated progeny derived from bl astocysts

[01®0Ri nInrtgle afrlbedhn16ﬁli etdli ahk % méxe@ddrfexrﬁt@ng@arth@bgaalb@ﬁlly

be. re ted b eC| e
o oSy bartont Treate bt Gge v Sebprmies” 2 atotber
ehlbadiﬁﬁhtaﬂlbﬂlbﬂ@mr idhﬁﬁl@ﬂéﬁng R@ﬁhbanmmt@ﬁbdrlaedders Pe6lished Patent
st ﬁn1ce shggﬂg It in dlffg tlatzg cell s that
fador Mo %903 > C&rﬁ’ PPBRRier Py il eRRcqSIStoH] 1518 gntirety,
pinid%s enlExa@iple oftalseanseliidatiatjsem. met hods, i.e., rejection
of the transplanted tissue which nay occur because of

RET o gt TR b eeRAr 47 drElton om i ©

pRspayioh Bﬂpﬁﬂleﬁ@gh&ﬁdlyk&étﬁd%@i cﬂﬂ?ﬂeiﬁ] IbSktoafstspTCMf and autologous stem
ti-r tion drugs such as c r|n er,
oS A BT i T B SONTP BT o aLpdl o

tr@ndplantab T RUARE SRAI RES Bethuse € &fobIMg &mt&e ROARE hlidu s of 88ls, the
mell as bei ng very expensive. Cells produced b

t he
DR MO SC AT S 519 B A TSP TrAlpRsS s et LS ctne sl of many
i Hi&l DSRA1dRQEH &l baHkBAt Ry a Pbrt &drm! o8 B t @8RS Wvith relatively
reduce, the need for anti-rejection drugs relative to
lﬁﬂﬁfxéﬁ§?te donor. [0137] Another object of the subject
invention is that it provides an essentially limtless

[G1oRp! yIanne RbbdiRRhe Dbortibhise G@lplSis ihat aR@ARLI for tsiBa, her
F&oduc differentiated cells suitable for allogenic

TgeesEne Y Sif¥er s of the oocyte donor's
famly (e.g., siblings). The cells wll be
[(ii]II)B]J n 01[‘@1@ iirﬁ/aiatidjl a&d@n@ﬁid e nleadbs Of I’Sédﬂd'hh%gr lhdbxﬁﬂggﬁce . of
e oocytes danor's dir ers and thu
o tn SRRy FaNBlsd Pagiie BBttont L RS A loga e Sl semples
sOEBADREEN a {aBibiBleedNIObE ﬁfcat@@hﬁﬁh b0 Eastii ktridRE.NAHy infetiR@ind
arthenogenlc activation. of manmalian oocytes is a

fffte?‘ﬁl% PPy caaioRyped i Fb B RRgse nA R THAPle PP 6 Serge Bitm can

bk @5adl sb $holt metpﬁﬁhéhf)%ﬁ\ HQly a@val 852! bisstddytd TERE amy&l |
mani pul ati on 9] Part henogenic activation of

aﬁta}ﬁgalﬂ% s 6‘6’(?3?%%5 sﬁ%rgd sHsvmplss pan hegleiguedtp gtprsripdiyigual

s£rﬁﬁe§ be&dn! RMe8fncdtE fbeHuhdedNABu AR AL vEL AHNSAN different cell
mechani cal manipul ation of the oocyte (e.g., SCNT).

sppRlaP] One drawback of SCNT is that subjects with
deficient mtochondrial respiratory chain activity
present phenotypes with striking simlarities to
abnornmalities conmonly encountered in SCNT fetuses
and of fspring (H endl eder et al, Repro Fertil Dev
(2005) 17(1- 2):69-83). Cells normally contain only
one type of mtochondrial DNA (ntDNA), terned

honopl asnmy, however, heteropl asny does exist, usually
as a conbination of nmutant and wld-type nit DNA
nDIecuIes or forn1a conblnatlon of mnld type variants

o I T NN NS\



spinal cord injuries, nultiple sclerosis, mnuscul ar
dystrophy, diabetes, liver diseases Including acute
waele@easmz (viral hepatitis, drug overdoses PCT/US2006/041133
(acet am nophen) and ot hers)9 chroni c di seases
(chronic hepatitis and others (generally leading to
cirrhosis)), heritable liver defects (henophilia B
factor | X deficiency, bulirubin netabolism defects,
[Q10¢la ci;/ltel s@rdb;ﬁaemmgemﬂl}&?ﬁ@deﬂ&'b@yt@@dstdsmaemAﬂdlars

éalrofg t?]é(r:nyce ls g]tre%%f J %Ilﬁtﬁg%df f{or r&ll b;l\ea %nedts acgtﬁatF tretpevag For example,

edchphaple tanbe minkedbwith aphanumest sydeg dst dodesnbdiesily |ot1mt method or

GPREARES metedh SR i 1SRG e R b R R Tsring &ljhRhation

eﬁhbﬁﬁ@ﬁtgmf&adom@%dm paﬂ?&ogélﬁﬂlé&ﬁﬂy adtivasedrotng dmismgyst d@M, and/or
e used to C e ective el ec
G Stk BB Rad T Bittonen B¢ Bitkend cBinnE Regiaciioh of te

séundd DAIE §pd EREs]1 Mh]ﬂél wieshuk butkifle ftBe BafRS TS i@Rx@Af system can be
t herapeutically benefici al protelns such ﬁf ?romt
Ye

MABREeE ALany| WAYIHERR Hele atyf oudpdiwally aipympau 8.2 qoppuigr and

c&ﬁémﬁ%@ﬁﬁh@mgkaﬁbgﬁﬁg encodi ng brain derived growh
factor may be introduced i nto human pluripotent cells

duced acc in t vent on, e cell .
OF o iinF S BoAR S pell FoplaS EioiokShicad fiies Sinfeging sstem so
ﬂtat ) 3@1131@161 veltbd zNaﬂabl’c)el Bagiéldﬁﬁ@@ uSe \gﬂegab%’ﬂﬁteéd@d r gtlcgltsﬂ etnB&diments,
(O (0] neur ce S urin SucC | Ssease
th cel) sanpies cap @f aitzed by, ndbvatU@ﬂ%relhfath@e%t | norrravceo@wfded
1ﬂﬂ§€h@ IRRxRP sydeny,ithd &11@9@1@[3 cﬂH be rﬂai(fefae&lﬁﬁtelf&tﬂlﬁﬁhmg rposes, €.g., &
particular for. the genes which are invol ved

ntatfhng@r%@n WAl tdsntlfastan H@ﬁ’rlqhvl Wik Bpisping Hipe ipfpapption and the
i &R f01 hAt el o@ﬁbﬁ oﬁﬂeﬁz‘g%&&ﬂ%&h&a}ﬂﬁ pheeiced using
t he subject ES |'s may be used in drug studies.

46] . Furt her, the subject ES.cells or dlffere tiate
H{E@%t s Heryrasf ‘tﬂﬂlé‘P% PRI TRy OBRGEeds e oniREng AP

dcBfds ireciRie@ ditg tal oPinhRIduESaked plieradydbreal éamples Each record
col onies. [ 0147 Stl | further, pluripotent cel

n@wattﬁeaypseefaﬁwwa §eB0 P ifpranalion orRhenetyRie, rnéorﬁmmbeswated

vdiltﬁ%ﬁie cten saldﬁtet bﬁsﬁe&ﬁ@ﬁlﬁivﬂﬁa@ nd ofeaBsodihReH, tﬁé @sﬂeﬂl\/\f@lhl\iﬁdjude a
in enb bgenesm his can be effected,

CEpS- tnétCE FROfchatenaiThes et)@ﬁnof the ssmplep yith Srpsaeh lﬁ%wmgfm fagh to
ﬂgggeeégﬁﬁ§sed in pluripotent cells provided according

to the i'nvention to nRNAs that are expressed as these
cells dlfferent|ate into different cell types, e.,qg.

[HOT} al Incqwe embodippgpiathaipalase &ystept Hies infpsmpiondar agh

paffiefoge@bticall %tﬁfatea_ B&yED Ylastbdys{TBYMDSARR S8Rk Susts®m cell sample in
det erm ne enes are involved in différentiation

therbagly &qﬂﬁtndnfeem iopypered pgsegiatienvith gach sprple.efhednformation may

b8086Qkted Beth b pHEiier &%f %r%gatﬁﬁlé’ a8 nd/enﬁﬁ@éltﬁoﬂ BV @ie ABRE bid e
genetlc defects, such @ygenetlc def ect that

dpeoyd snedisalliigipyn & Orsewﬂ@utaah sqmyse ey by HLAeypegand tbediLAag/pe
o09ekEn hﬁy $t Weheatid gssf‘rﬁ%hfvh@l e%]t? ?e a4%8 Qb al86n %thteﬁ may also
the genetic defect I s anot her obj ect

be fivailabilipriafemetiog dbe tm”tzm@tlolostemtb tvye;tb emhwﬂmpbtlemrcb@kt and

to
R R R I e S C R s
imowdietetyr at i ons and under different cell culture
condi tions such as cultured on WO 2007/ 047979

) [

i e R R
cg@ﬁt@n@fpmtonpmas thedloner, dteoinubaiissipn.gypeanigells submitted, types of
proliferation of desired differentiated cell types.
[0150] The follow ng exanples are intended to
illustrate but not limt the invention. EXAVPLE
Production of Human Parthenogeni c Enbryogeni ¢ Stem
Cells [0151] Materials and Met hods [0152] Donors
vquntarlly donated oocytes, cunulous ceIIs and bl ood

r ™R I A o o o o o - -~




of human cells, tissues, and cellular and tissue-based
products (Food and Drug Adm nistration. (Draft)
w@iodasmeee f or I ndustry: Eligibility Determ natPONUS®N6/041133
Donors of Human Cells, Ti<28ues, and Cellul ar and
Ti ssue Based Products (HCT/Ps) dated May 2004) and
order N 67 (02.26.03) of Russian Public Health
Mnistry. It included X-ray, blood and wurine
cabhakfysd markem drebéntl @eneﬁiig mcfbinpation ed4ting Bothe denonprr @thel patinent
in%c;r 1@12%{/1\% é{gra %@ g‘lu s es huag:m;%ntesl}and Cfa?o&gshalﬁ%e ll)(fa%ion 1)f the stored
Sﬁlﬁﬂldfﬁuhmitothmuk&fulpnfbdhECtmn superovul ation in the subject
donor. Each donor egg underwent ovarian stinulation by

R S g o S AL, JBE

ddt@hake vsed theore Arhrcld ayd ofridvi énfomratipt sboutihs Etlowdlcelisy clhe computer-

b%g? ?E%?}e!?; Fr%felra%lyﬁmgelc%% gllxe sttorﬁggige%fla éea%%e& % at%a 2 pjoggssor i for

adchesink4mnt ndtagpulanﬁg thb datel oMy h.’:SdWﬂ&'ﬂ sf ﬂw atmmlyaﬂbesed sgia¢rhy/of this

i njection of 751 SH+7 e
ol R bR PmRisf Rt P b RLE B A il arpm con
redﬂﬁ;pah@yeethte‘ tiahtl ang basofiked sveentlyl Braildbdelcontinmarbased ispstdmiscate
o2 ﬂ‘?ﬂgl e 8000l 1J dose of hGC (Choragon, Ferring GrbH,
ny) was adm nistered on the 14th day of the

donor's nenstrual cycle. Trans-vagi nal punction was
[Qléﬂ]f o rl'mmie Bﬁbdirh'melﬁ, taé tenputiCGy it éctuidern @ncessor connected to a bus

the 16t h day...Fol i a
PR ESRRY B LR b bR s A e Pohsges of
seatomimsstmyigmdidv[cas Guithchs g hiardietliva eﬂxﬂieelovﬁﬂqmnecaﬁm@tmragatdmce. The
sterjle tube 2007/ 047979, BCT/ US 041133 . .30
TPy bl e %%fage%cev’t"% CHFHFERR LT E °rp8-‘/ éﬁsg ey 2 VD
dffiveQ B biftizaf cﬁbkl dlrﬁvuj zﬂtforﬂﬂabﬂ dikk dnae raadagnbﬂib tEdec&fviengc VettiioRrable

en ipcubated ip . Universal |VF nedium
S‘% i“%‘l"f‘2 S é‘S 2 ‘P@HI‘Q% oMt ‘gﬂi_?‘&t?ﬁ‘a"%‘ﬁé?@f §ip-fyontaining
cddvRU 0@ dn}i/ 0@ ¥£E {eayrdé@ﬂlexémhﬁﬂ b8 insétted R0 YoeGemonMebiagedevice.
37C hum di fi ed atnmospher.e. | VF nedi a.

Tabl e 1.
The RATRYLF STHE™ E351UdrS ARPTSRE .S@@Vafgﬁ?&aé%é&s@nﬂﬁdﬂ%ﬁ and/or the
A8 Hem thé RidiBvible h@&iﬁﬁ%&dﬁ@e%@%ﬁ@b&e 11%@1%&71&1 litlel rBm&vable medium
Pot assi um Chl or.i de Pot assi um di - rogen Phosphate

StoEEF devies: Edptian wladpgiathe mﬂhsmga%eﬂc oqcumttda%qcmeeblastocyst
10 RYtotbgBt EstenYBdIEdan bO il iBeHef 8n@ft m¥idkt AMhe main memory,

cumul us- oocyte conpl exes (COCs) were treated with

gy, of\fhe segondapasierage denasers anl/er,a ranayabloestnrggernediusn. r ey ase for
a&lééetﬂglﬁd %%c'eélr%gfl}ésé) g‘ﬁg (slayh ésrkgé%pl@{ob@ ncolrrﬁ)areLtl&Blé’ %{csﬁgsﬂe\’{g main

um w t h n-overlay f m nut es.
nemeny $Aing epesiudien.onwar d, t he culture of oocyt es and
enbryos was perfornmed in a humdified atnosphere at

[631?(‘1?1) USAQQse@%e{eﬁﬁLhC&%bg@S P4 6n 900 DR, storS %0ty 5%

he exception of the iononmycin treatnent.
inferaniagien gﬂl%@g\mathé paidienegenetivally aqtivetad aqdyisreni/r gytplogous stem cell

cORRELAAAI BR BidikUS2006/ 041133 31 5 Miononycin for 5

mnutes in a CO2 incubator at 37C in a gas envi ronrrent
of 20% 02 5% C02, followed by culture with 1
(B3] el brAsmehpaio theest‘emmheﬁ%aenwchlém%w?ﬁ pagprte, o bastocyst,

ICM, and/or autologous stem cell can be stored and manipulated in a variety of data
processor programs in a variety of formats. For example, the data can be stored as text in a

word processing file, such as Microsoft WORD or WORDPERFECT, an ASCII file, an html



medium wth paraffin overlay, in a gas environnent of
90% N2, 5% 02, and 5% C02 at 37C. The oocytes were
wao b@n/oyrmshed 3 tinmes in NF. Activation and cul PCT/ES10061041133
were carried out in 4-well2iplates (Nunclon, A/'S,
Denmark) in 500 | of nediumoverlaid with |iquid
paraffin oil (MediCult, A'S Denmark). [0157]
Activated oocytes were cultivated in IVF nediumin a
ﬁ@agr apdfifionmoatier ofiprtiebayogtd®s BiliE% GO, ofakidl i OkmMN2such as
g (ﬁﬁ&@ﬂﬁt ed fromthe activated oocytes were
fture the sane gas m xture. [0158] Activated
ooc tes were allowed to incubate in | VF under the

(483l e 4 oprgrobipensmam’(tefees to oheoy TRe prgEAN Hhat griinplemghied on the
CHBRSSA1 AL eg 4O5 AR

cwme(esmédymﬁe@whm@rdaiabasc yACestiieyp], prfgratal idféreto onvor mawd

P AP B S00E AP 30t 80 o

1r@er5¢%rpt|hg datglens¢. Sfayepgmidt, a retoenad proglaamarrbn tised td Fad ﬂa@l‘pﬂes that fit

C n rger
+ DRSTLRLASE AL R e SRR B PR 1P
ldC@tldanfaatrn}slpd eerspelling td wirticolse thdbyduelsposure t o gui nea
pig conplenent. Trophoectodemcells were renoved from

(1381 MR is OB UL Rk R NG cch - EANBANY A bOGHRA frone cel

01 For rivati on
biglkabt aye puibedimehig hipidests oﬁgrsdtscts\/fame differeotiddivitiuals wilgbelgored at
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inorersitd ge dacilByve desimglestippdecfe ity EidlyWie tubed0 $toteunmetheno genetically
a{{'ﬁ%{elﬁl I&ﬁ%lrtﬁ %r%?] or ?\ut?ioggudsl ne%nr s lg% oL mu@g@?o&gg%ﬁg%eg %pa%/ be

ugedconbi nant -human FGF (Chem con Int'1, Inc., Tenmecul a,
CA) and penicillin- streptonycin (100U 100g)). Wen

[(ﬁéﬁst AEX%S e eﬁ%&cﬁﬂ%@ﬁg cf_ﬁtﬂg the e%?ﬁ Qtl%f!,f)th{ S!)ljaée Bplﬁlm?ay l]iabzg a

became vi Si ree our
nndmjsl fplr mallleﬂmsﬂl dferg@nizingend ﬁimetha stotedtceld samme;sosngh as, for

| he.lCM fr hetlo cto
exa aut ate rob%'uc eva]ltmech MSmS an cel sany; le u atlon e nis
? w? using a oA g 1°8s 8 18 thdchnismes

Tﬁmfabﬁlgr ma}t imeluﬁévﬁhcnﬁhérspum{oﬁ devidds lﬁdSrq:ﬁiocmEBnig detieglaple Bnbwn

ti.vat t
o onierBpb e Pl o BF Bl Shel e By G TR0 sampics
Exanpizdy atchdolagioviagludd tut are9ot Mveitdd tp Muckink Vi, RoBotRBAutomated

0% hi s m xt u was .used to, culture
Catigienaler i Ale i Sibickand Ret e i SEiiies bomue e
Ma@faeiting ICorpurf Aided Prdcel Pldnviak] Qiistital Pidcbgs@unasl, Sndnvas like.

carri ed out using 10 g/mM mtonycin C (Sigm, St.

h / e
a2} Dbl s S B ond S bE e treiigoe innecd o

a 'samplel mag be geoedvito peifenrthmdable used uha&ﬂtlmﬁalbip@ﬁdpﬁﬁ&sﬁaﬁching

wi.th horse_.antiseru human spl.een cells fo d
ol PR RS 67 et ApleBod s SRAEERipg Sty e IR, Oite
r@_@ﬂdb& inR¢ §ysteeyRViRthfcan B b He@Meh eQyig b AR Thlli®idual and a donor

et ing o e treated bastocyts Further = |
Sl ﬂbprﬁ#ﬂ?ﬁi‘em‘?%‘}l%w% iRy spaRle e fhrsame pdiyidual as the
nfdﬁ@diﬁ[ inl RYE®6f 1B santhRO N&Svdved) LitHRBr 1§ hbt 1ﬁé1ﬁﬁﬂblbﬁ&lr§cq615§@atches
obt ained froma genetically unrelated individual (wth

Wrhedset oHsarty RS reilpRle fre deundivigpal @psspssie the
nﬁt&[{ﬁl@ tpp¥REdnkieal. 16 OhdlerARRLNS 6 HiNinvERSon, HefndiROEEE identification

| ayer., was mtotically inactivated using mtomycin C
H{fmzjm ipistorseig iconpestin wifiebe eglk sampleoin spime epbpdimspiahematching

90% DVEM (hi gh gl ucose, with L-glutamaine

(I'nvitrogen), 10% human unbilical cord bl ood serum and

penicillin- streptonycin (100U 100ng) I nvitrogen).

[0163] For the culture of ICM and phESC, VitroHESTM

(Vitrolife) supplenented with -4ng/m hrbFG-, 5ng/n

hr LI F and 10% hurran unbl I | cal cord bl ood ‘serum was

o o T | o



[0164] Oocyte activation [0165] Fromthe initial

donor, four oocytes were activated, and the activated
wooaynemaere cultivated in | VF nediumin a geST/US2006/041133

envi ronment conprising 5% 02, 5% CO2, and 90% N2 and

foll owed over five (5) days. Table 2 shows the

progress of maturation of the activated oocytes. Each

oocyte was separated in a 4-well plate. Table 2.
plgktswwcants fotndihe Bae thzyvee'sng‘thﬂsarﬂpld;)ar &nac® aDay3imeNlnrihg

nu 2 Dbl SLONer S
gcgssmf%' S%Jr%ge(iepo eria s S(apb%cc?r 1n§ l}féﬁjt%gﬁe 8]"?%?$ fnfntejpf tlhé
ifvent2$ fhe -lﬂa&ﬂﬁﬂ‘ga)r@:emccudrs btforeahe @divaiual iSinkictualxiced gfitht cell

ql not equal, 1 pb fr-4%fr-20%fr-40% N3 1 pn, 2
S¥PRot equal, 6 bl equal, early blastocysts 1 pb
fr-0%fr-0% N4 1 pn, 4 bl equal, 4 bl equal, Fully
(@ Fhnd®dien thephrtiienogedetidally 20Batoll asdytes Y stoayist, [CMgaumltﬁbr IaﬁiMogous

rﬁlccgﬁ@%r%]glgﬂs/ ne ’%}i@%@ aﬁ) ?I-IE{I (? 06/ O e)lrg>3 Vet%h?ﬁnd ]mage ?.Va le for

rﬂmicﬂ\/ﬁfﬁhﬂpmwman ()ﬂ\&hhr@lfpbé.es &nthdﬂymu@s 5f debipeti. Eh@/\aﬁlple may also be
an ed ev . TM cont ai n human serum
s T S e iy e GBEH el

phyS| ol ogical salts, essential am no acids,
(AR} esNemialls) thambqyte 1a0‘irtdai¢d atithiasthgesand fierglized by dessperm. The

%:31%1' ngll é ﬁ‘l@ glalglg%%l (}{‘lfsﬁeﬂs S i g}él(ﬁ%Sﬁ %ﬁ?edngév]é%im 6]81]1ri1}%1a|%’g¥ation,

thegdalrs nﬁﬂscﬁﬁatmb sepatag) thatsebnd pdm by st trdednafdahe eddyte@etains a

h%lpl‘in%l{ﬁmge oggérggr{os{ﬁeesdee f Vltg on%ﬂ%«?rﬁzgc% ll"léehns%%g O\{rle%elglithe other
hmﬂmﬁmo&ﬂlem‘eﬂﬂ dfyhexpsimado hhlksd ﬁlﬂ)dﬁilmdllcélhwitﬂﬁlé’IABhrohﬁtids. The

hen ransferred ma robI fe er.cells
R/ s AR A SrChesisclaene RS Tk 6ot Sls” s celts

theﬁ@lleastl@ ﬁtoediﬁﬂﬁﬁlsl s. [0167] ICMcells were cultivated

in VitroHESTM nediumin a gas environnent corrpri si ng

2 95% N2 d oyer. farty-fi 45).
G 2m B N el B o S M o hom ot
celisl, tylplca]ly oammikidl @cas ofagness Cﬁlﬁtalﬁ!BTgMBM of all male or female

ofin & T e ackebnd of e SR ace RrhRROaTT b fregred in

tie Iptrenesfonmndficieltctivatiah efduifertiBzedobenfSuah R6thes ihclude physwal

Iate 1st 14 Fromfive col oni es of
éhodwsgs a@%ﬂ ey F@tmg% RN %alpwptﬁ%@&éaocyaqw Gture,
t1eahAth@Bod kudh 28 06b1RE S6@BRLInYRERated blbbtMab@lchs] dhzpm¥R] thedtments,

of a 24-well plate. Day 20 Cells were p ated in 35 mm
Suiheas trypein. PRy Byalysgnidasg, gsmplc frepmens, ﬁeﬁlﬁﬁr%aﬁé%mw% as with
ISR A hd BT ithdpLERS $A&Eas iofdcHliafl AVBRR Hink helesk

chem cally with 5% pronase (Signma)  at room
aﬁ@%@?%&b @ ethgpethapolyiglpgaines lignacaines progangyphepofidazinse de d

tx\ﬁh(ilhhz%?é §u§h alt %ﬁdazﬁﬁséﬁlqglneragﬁw)é %h@ﬁeﬁme GErhroRASIRAYR: use of
anpul es were frozen fromthe 6th passage.

PD&“;IH BYPﬂﬁSﬁﬂﬁhl@@lfﬂ suph aseygleheaide gapramy e use ofehogphorylation
nﬁﬁ]ﬂ?o?@ e gr 9f8télﬁ] ﬁlnzgehnlﬁﬁ’i%@gl%h as Qﬂ% I\égm?ét B ?Aolp osine,
| a 55 . ** These

'S Were grown on

apé@%@% sowbinationg therant, tah pMeB nagtéerdnej@s ion.

[0120]  Such activation methods are well known in the art and are discussed U.S. Pat. No.

5,945,577, incorporated herein by reference.



[0168] Stemcell isolation. [0169] Fromthe oocytes
from5 donors, the use of Medi Cult nedia foll owed by a
waeéozonm79 under reduced oxygen all owed for therPCT/US2006/041133
production of 23 blastocyst28 on the fifth or sixth day

of culture. Eleven of the blastocysts had visible
ICVs (Table 3). WO 2007/ 047979 PCT/ US2006/ 041133 34
Tabl e 3. CGeneration of Parthenotes and Parthenogenetic
[Ha2by y o otie Sinbodifdeht] a hintescell irDaetaphatOd ytyEisalPanywbege or

R SPaORAT: Gellyat Bdowi e aren binceal lnesﬂastsé?géfewng

aMificial Mtit ot of ob&hdsvi si bl e ICM 18444 2 - phESC1
i mmunosur ery 2 15 8 8 8 3 3 phESC-3 phESC-4

HEES & AL PP ol b el

deﬁGntB afnremhsrymhhdteombﬂlas b ﬁcM&tisderﬁn a0 af inher/cell dhsdThis can be

et re SR GRS Fr Pt SRS B ine

was not activated; -two oocytes were at netaphase
[&11231] e Aftartbe gwlogembtie; etabldmhavﬁ b1 Ot meproduse h ﬂiscemable
dicate a 5% suc rate in t
nhec{: ?e%nnangfl IP@E Fegg %sgyt lfsr fo/ ﬁrﬁe bng% Zl r%1&)asse dre tthen ?d to produce
ﬂmaiesmealt}ﬁmmmydieelshnei O]Jthh}an lbeaetooiplisited b &amsfahngctals deringpd

) F t S | d. phESC
R 8 g el ety O e 5o Besigatp ST SRS SR sDer
dg‘feaﬁﬁlanoﬁﬁsmﬁsi:ah\hb eﬁ’eomdtﬂty tABSeraing tHelidred cali thiss LOIBnto a feeder

met noI 5 m.utes t - 20C. | ]. re shed
g e Y B n Ao 00" ShTPe il A Bl a5 Bobtasts
dedield fBBﬁoo'stlﬁtalﬁﬁlﬂ'z[ﬂ tiseus etcl, A ofhef celld tuze'c prua@s L. Oﬂh@m
erature. er cell. washjn ecifi d|n

ten@mwsl& S By ﬁjﬁeraﬂa}md&ﬂ pw‘ftdﬁ%m’fa ten %’1 G 18?1“5

nhiflaif@ el kR eRuadlifferchQated fE ﬁﬁﬁlﬁmgc’&it nStQ[nbiEBdﬂJ) taadlhbﬁ sie
per.cent human unbilical cord bl ood s

cRRE R B Bryd S SO RIS NG BHal S DFGF and TGE-pi

(I bIDRRRRS LIS ( Bmtiek 41T, @%um @h yveD 8§70$415§ Ifmorammuaaebate

f or one hour ‘at RT. SSEA-1 B430 121

tovmBABHENTS pathwey (Hofkgran and (Smgzt%hfr (elBls‘@y 0@@% 2&@ 699-708),
fe(cM%ﬁévﬁQ’é)act(\éte%Qé Plsﬁ%tlm@@ Fﬁtﬁ%%#éq&é&)et all JEE@@)LenQE@S) 579:534-

rom em con. After

5&@% fagtovﬁh@at am@h@blers O%tb@bmmayp}m@ne% gogdn @Mﬁhsupﬁrlfemﬂy
(gé@nsyaﬁwﬁ%énk&@mf @@&@ é}ia%<§%§§ “&%%aﬁwaté M@E@%ﬁl@m@omm

ecul ar Probes tto were diluted 1:
VPBSignalinansilvpnde s 96K ahebeeipp irihetor; fS@to b ple %MedﬂooR)rlO 55-

I
SFEI 58 4250 i 0 Sl By BLALRGR  DHRE ot
cnﬂsrmnd@s EgM Wbstra:tbl (Heffwen endieaprnter 449 Shwumt)ed on
slides with Mowi ol (Cal bi ochenm). Fluorescence inages

v ,
N‘%4§ 4t 014@63% élb}gﬁgq‘fﬁg é‘té%f) 271!; %éié% %&%%‘?J‘&ﬁtureﬁ‘oﬁ hEREP P& matiProreskin or

dermal fibroblast cells or other cells which produce leukemia inhibitory factor, or in the

presence of leukemia inhibitory factor. In a related aspect, feeder cells are inactivated prior
to seeding with the ICM. For example, the feeder cells can be mitotically inactivated using

an antibiotic. In a related aspect, the antibiotic can be, but is not limited to, mitomycin C.

[0125]  Culturing will be effected under conditions that maintain the cells in an
undifferentiated, pluripotent state, for prolonged periods, theoretically indefinitely. In one

embodiment, oocytes are parthenogenically activated with calcium ionophores under high O,



35 [0173] For the detection of nmesodermal markers in
three week ol d enbryoid bodies or in contractile
wenidn7yeisde bodi es, nonocl onal nouse anti - desm NRCT/US2006/041133
anti body anti-human al pha 2actinin anti body (Chem con)
as the nuscle specific markers, and anti-human
CD31/ PECAM 1 anti body (R&D Systens), anti human VE
Cadherin éDC144) anti body (R&D Systens) as the
teaviepfoerpdby srafacingthoepeyies st a spone7tjeompe kigasedehibigny ugder low
ob RGsih d’ﬁ%%émtlingrf@[\/i(ﬁ&ﬁ tﬁerbaﬁﬁafogahcgdllg’ divg{%d ogai@é%% Qit@led under
nouse anti - human al 8 fetoprotei n” anti body
higly £ ¢avsipnieherbe gells| 101 P8mpA, Rlqurmarﬁéalpw;ngat@wlm comprising
o2l Vi t
28T GB%oBE)  THEPL Bh8 210100 228 . o
refpggvifspest, JCRY isglategmds Ffriiedheut oreshanically #Rr kiur d@m@f blastocyst
CJ%?%%J%%%; c&l%%%? cg%r]fg[ogt’l'(ﬁ@eed\%gédelg: ?&’éhr}:qu[vgﬂ'%ﬁ }‘or-ggample,
elirﬁ)xgﬁm thBeesldo Ium mﬁena(lﬁﬂegwa) fréro mnimab sduoigs,sis woald\be slieard se for
imv¥ntn{1 0. 95% trypsin/ EDTA (Invitrogen) and centrifuged
Apuness rpmfor three m nutes. The pellet was
resuspended in 5 m of 0.56%KCl, and incubated for
[0236]mi Noteslatad afRFet, Afltrermedispioa the dCNein suppietgated oith nohrenimal
, . LG8l e :
L
defechardia/(ageiVE aralatle fjod1 MediColt AY'S,ViEEnmiarky Vemlid, SwéEn; or
Z%_I}?i% f\{ﬁ(h ?ﬁc o & IBGS:%:EL,SF Lﬁe ![A g’no‘ﬁ%if' asig?&et% Slgdl% \Qﬁd;?rbce%gets G& %rowded
ane Ifr'eel eﬁaramail prbrhlcgsr ﬁpar@ﬁe&mgccmnmatpmdmmhrwmka pi'ﬁo@rmamcludmg
1 {e er %e (;kl eg 320 nes%l hOaIl%esal‘l r OQV] C O lgte aﬁ‘gl’(ljl non-
rﬁm’cﬂgr‘?ﬂﬁﬁfn K&y sanaat]é’— AndT 1Y
hiedhdrce§uant ity of 5/ 1000 nmet aphase spreads were
reveal ed and 63 netaphases were anal yzed. [0179]
[0?5?)2% Ioféhse plfl?rg}%tenp srt%g%f &8 %lg ]p§ %c%i%? ik e&hﬁ‘%&en%gll ce&m be
ccpiﬁameduby Vano\aeinle&lodn‘ Far %rnmd thepklit @n pe easieéfc&dﬁlamrtdence or

e L RS e P88 B S e oo

marldszMré\EA&ﬁeﬂl sﬁWh afl irichida S SEA-4) SSEAH8, TRA-1-60, TRA 1-81 and OCT
toet hangl , penicillin-streptomycin (50 U 50

4T@;I%rejlq‘§§'}l il bFGF (all fromlInvitrogen, except

serun). Human EBs were cultured for 14 days in
| [(HGS]oens]so,rphumotem}ecaar’md cpmfmdi by imjeticgithe uells iolko sisuttable animal,

Sytarowt h | tjvated..i ' f
e CON TSI NS Y R Tt
afi e Hjethve ad)nfdmﬁfgqﬂtﬁrpbtea&}i 0 nsing e isulgent ehiripytetitivells to generate
| t. t nb
et i GRnT el ool By LA lRpott TR GEREREen pes.
MiitHdde fe pEddating Ghlﬁieﬂd: hﬂﬂnals Mﬁllﬁ&ﬁwn BRthe a? andvhreldedceib@din U.S.

PEtr ﬁjﬁg{za‘ﬁpﬁ i rFtﬁ %éég?%%ég’gg) eﬁ‘gsyg?dng{)g} es

gave rise to di fferentl ated cells with neural
[0109]0 h oYexgmothextrhahal ofeoefirdiigseotigtnan i ta dldsietvieCBSaiell yhfferentlatlon

PR Ged BT S o e AR a7 LS U ARGy condiols

fafv@f ﬂl@fﬁteﬁ@atfoln\(eg @BasalQff fibtoiblast feedef Tagdrs)p ITatsinkghdlhag Been utilized

S|ve urface_ in the,sa rredu as was used f, .
Sk SRSl DR N B s B i bocics and

d@?@lﬂuﬁfe@iﬁatweenaﬁds@cmde éu@re. donor bl ood, hES, phESC
cells, and human newborn skin fibroblasts (NSFs) with
Dynabeads DNA Direct Blood from Dynal (Invitrogen).
HLA typing was perfornmed by PCR with allele-specific
sequencing prinmers (PCR-SSP, Protrans) according to
the manufacturer's specifications. HLA class | genes
(HLA A*, B*, Cw*) were typed with PROTRANS HLA A* B* Ow
defining A*01- A*80, B*07-B*83, Ow01-Cw*18 regions.
HLA cl ass |1 genes (HLA DRBl* DRBS* DRB4*, DRB 5 *,

A A L NN A o o o o ' FANNNT" " AR I”™~N 1 B8 A ~Esrs A




DB 1 * DQAL * defining DQB 1 *02- DB 1 *06
(DQ@2-DQ), DQAL *0101-DQAI *0601 regions. PCR
wa@epliofiotat i on was achi eved: at 94C for 2 m n;PAODUS2006/041133
cycles at 94C for 10 sec, 265C for 1 min; 20 cycles at
94C for 10 sec, 61C for 50 see, 72C for 30 sec.
Anmplified products were detected in 2% agarose gel.
[0185] Affinmetrix SNP microarray anal ysis [0186]
[W@38b i EheDrp!tiapipliripoteat edls irdmell lineso prefecablpuhumsangdiripotent cells
NSF . I : tracti ,
o Ry Yern BT RO X PRI BBl SRS M RhliRSLs
thepp et and iegrostie Aprtlip ks whitch pAfripbieet aellxmiviabpised G 0Kl

H n [ [ f AL F X Chi.p. Mappi n
Blerieh ety bERRS oRlsn LU LTELES R o YRR R
nhineanydiSHR coaditiens.  Si nce t he nunber of markers is
nore than woul d be necessary to identify the

iV . i . 1
R R L T
ddferansiatmg intoahmestragoret $ypee Teerefoos bmmanTlarixiont (E) celésvpeoduced
J . hat .
PO RFGR BT B 55l 06 0B
calsraocnéiogty, the veigloactiB de thdndedgo diffaredtate seohplin thg deshiled cell types

R B GRslior o AR e o BB b 45y the

iKantionayBsedndueed thatiffieettapkihtohetdmiop@etsd stgm cdliscamsiedells, cardiac

w08 7t TR B b e ek P S g vy o

cdizt ett., pellriifg achdelivds diffeesnaitea neslivhe serindedohditieds vatlich

Pl Bl AC Bt e MBS St g T geeton o

BSIcellyart Bhdveh iaRhdAN s PR Eﬂﬁﬁh%boﬁdftﬁ)ﬁ%.q agen
(Val encia, CA). [0189] Northern blots containing RNA

I the vari.o sa S FI G . re t

el P PR P BB P i R i, UACo2 1B 6h09s)
t@tzléI fk grodwbdlicﬁmfmamatﬁi)dmicgmn &lls ﬁaﬁ&m&hﬂmnﬂi&ﬁlﬂ dhe lfaylfh&&pﬁng

2n Co Spri ng Har bor .Press The Northern filter )
SRRl 3 s B B o AP o B D Ghecaes oF st cels in
a @llﬁsﬁbbﬁﬁod c{’mﬁ{ue hﬂd@lﬁdn@ 1agﬁﬂg fpe6t hiig ﬂ%ﬂog/elﬁ B}é Eﬂ@riﬁﬂ% g]rf:lgkgedium
ol i gonuc| eot i de_probes wer nd- | abel ed wit [
COTARBING fefReIcECHs Eq'?lewe y t.ran?ﬁéa?P? seflaggregalesdo & GHSLR é‘ﬁ‘ﬂq-[’y
pHREdRE brichll Bachimpms for 10 min each with 0.2 X SSC (1

X SSC = 0.15 M Nad and 0.015 Msodiumcitrate)

aini ng 0.1% SDS 60C_ a anal ) . )
B o Ser g Pedergn doberied Boheo p ¥R Bhagdne paviesy artict
wihind rei@fdn@@gﬂﬁiegﬂﬁ hﬁ?lﬁ@ﬂi}?&li@fng\/&ﬁétﬁocﬁ lé:cih RREd diff@BAtiation of
S uences sSe on e. 10 W n CCcessl on NOS. . L.
em%%@?géémt ?93@ fo mrodpeq ViiRys dﬁ,@f@ﬁl&%@@ e@é??é%f{l\l?&#w&r?powﬂc

cBEGnubdle, (A8 Giusé16 thefve @BNls, MRongdihie@s. Nat i ve pronoters,
resulting in the transcription of two isoforns, of

ich gnl e | sof ar, [ S.J Inted. Paterpal . .
084 o Bt By s p b ducte -5k {18 B i i etition of
eﬂﬁhfmfm%{?{h els %i@h addall cBllﬁ&lg_Bh ﬂos%sé h&ﬁorfaaplgpaﬁés. E‘hese

el e, ereas the correspondi ng . .Jsland in the
THECRI 41° FemBlap; ¥ sTroFiRe Tetiyc?% fgr h%frlvlg}g rErrpPaPderlls Som
efibBoniclor s@in @lls. TheddQeikrences Bi R)partioh¥eBs 4RcIosMRRMrein relating to
AF 87017_%H19)1 NR 001564 (inactive X specific ) )
npethods & idjfasentingingrombraic wem 4dlls apedngRgrated by thjrenoRiip their
ehiiRgateRh. MR sty wh selH8dPabl FRAL MeQiuPNOnd\@Siled in the art may
i sol"ated from bl-ood, hES cells, and NSFs through a .
cplitep die/subipg ESfsHminekidingendisalkrgis erad ox/ﬁrqnﬁgewcg&ﬁ cells, to obtain
restriction enzyne (Fernentas) and |loaded in a 0.8%
agarose gel. Follow ng el ectrophoresis, denatured DNA
was transferred to a nylon nenbrane (Hybond N
Anmer sham) by Southern blotting and hybridi zed with
32P-1abeled (CAC) 5 oligonucleotide probe. nData were
anal ysed after nmenbrane exposition on X-ray film

17 1 1 Nz e ) o s NA N
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DNA and stem cell DNA, 11 polynorphic sites ((1) 3
Apol i poprotein B hypervariable mnisatellite |ocus

w@ 300apeBy9 (2) D1 S80 (PMCT118) hypervari abl e PCT/US2006/041133
mnisatellite locus (D1S8@y; (3) D6S366; (4) D16S359;
(5) D7S820; (6) Human von W/ | ebrand factor gene
hypervariable mnisatellite locus Il (VWII1); (7)
D13S317; (8) Human von W/ Il ebrand factor gene

desppeé differdnsibied coll tppaasag.chdurdl eelisQ@H@le(déMhemﬁtQﬂméﬂWE@Hs etc.

-f to- ene f CES- | rece r. gen
FPoalielt PRRRSPBEIE lond By it R BRS fogtginmy s
dﬁ&mma«dasﬁl @gaen erhempeﬁmla&g%b bf diffedot@ais HukRPKIs addehphrhiidled.
Human g r@m dr OH(}” ase gene mcrosatellite | ocus

F?W P9l néaé(mgtuﬁﬂ ipgpne digp] tgga@nents requiring
bbieAfAteRe tr@fphathtida) B¥6h %&Huﬁis aRNBed o-tRat man@%%%hs@@ e%n date
Caucasi an- Aneri can popul ati ons) determ ned for

SEHOPECTHPYFHBT PYiFian sirpegnd Ykemie el ae disensed thféwempromlse the
ithheeSBeme Such s Ahﬁ eH Dl\%%létl@ s@eﬁlsctel@@émle %ﬁta{ﬂed &g, H}ES

NSF, and donor Chronosomal | ocat i on,

inoBTPRERE MaleLes f@rr?ée PbTé\uéena%# fifh & sl or feprdaeanserpn DS patient
wikilag en@léa@d'o@cﬁ@ AP gl%jﬁ‘ﬁ)oteﬂ\g—éﬁs Lx@&jég@rfbe& 'ag&/e eﬁ'{ag:ﬁ]rtunné such

ot her known al’l el es, | el’'e sizes, pr ot oco
cells|uapier cpRaitiens ehchyfaqn differgngiatiqnentil hemtnpcsdtcestelm ¢ells hisci
e ar
e, IS5 R belea B, HegH R 0P RO R Rting cancer
apd Alld%t eI lite | ocus (3' ApoB VNTR) [0195] Chronosomal
| ocati on: 2p23-p23 [0196] CGenBank | ocus and | ocus
[85] ni Alté?ﬁ‘atw@l'?cﬁe s@tﬁ’&lt bIRARS S %élﬁ n%t YeEdddinRg: » ﬁ‘g&é@t with a

antigen) untransl ated region Repeat sequence

H@lfolsglcal(dmrmmyrw&mwaﬂdrmiﬁm Aﬂfﬁmﬁmugwo@%@s tha pguce
nélv)ral[cgﬁ- gﬁgs %kéc@ﬁd &iséa 515 9tj11§ﬂa ﬁﬁg&fgg%gtgéagﬁﬁgﬁgh hu?‘rélg nz:%l[p(%ells

rlner 1 nks € range
u\cblé@dﬁﬁ/swayaxf exanelilo datkanspuigidisagse A1 zieimer'9 899ase, 30,S B cer®lral

pe?lgl aelgigrég étger(s) ?’ﬁlrﬂé péyem gcasg gf P%gmsogé cilsg%’g,o%&gbggr’( d%ng})?l\l@ated that

Uthplant;@d feﬂ;@ Jbraibneudat cellsOnake e, pr&y®r crhect®Bs Wik drfouRdiogegh and

P SR R b BB 8 TR b Bl e Yl d 7 Rbroms

InT&l@tarmll aspapt neve ptBNAsdfe clriml usgi/to lr¢adineal Rusisil/dahagetinatve fibers to

I atd.on fole 30 cycl es:
oS ‘%{ur ati to%%ﬁglé(]fd lpg, an |S%1H§§f’ﬁ JWUEfd priner Iinking

60C 2' Extension step: 72C, 5 Hold step: 4C,
[01A6T i @racpbdchref ther by eatﬁatffy&ibs isrthay itpeovilden en asentadly tingds supply
o{jﬂl‘l%ﬁﬁgf Ellﬁglﬁ]g IE?%@ IJZ‘.hat %ﬁpbg N gc? %r g%dﬁlce dl%e egttla\{ '\c[rcsc’alls %ﬂ‘iﬁblﬁ for
aliploe @s rrafpOaBYiod 1ot he; 0@4}4te 45y, Hﬁmen eﬁﬁbﬂybIGc étem'Eallﬂ z&1d4helr

P . ue i.e or SSlan PO got es
ot pGYS 2 B0 e RS ey e S B BRI By o
crofted\hdieg ¥E, Widltlkklydbengjtas] B2 recipiasey iveeing 5ys@3n9&herilusea§ th

alg)'gg%ig c%ﬂ?tran%}gla%m?oyﬂlggpy. 3e’trﬂ(l)en(c))gelmc]éllly ggnv%d %t%rSn ceﬁs shoul% result in

differentiated cells that could alleviate the significant problem associated with current
transplantation methods, i.e., rejection of the transplanted tissue which may occur because of
host-vs-graft or graft-vs-host rejection relative to the oocyte donor. Conventionally, rejection
is prevented or reduced by the administration of anti-rejection drugs such as cyclosporin.
However, such drugs have significant adverse side-effects, e.g., immunosuppression,

carcinogenic properties, as well as being very expensive. Cells produced by the methods as



36 0.393 375 37 0.001 1 38 0.036 36 39 0.001 1 40

0.014 13 42 0.001 1 44 0.042 41 45 0.006 6 46
w020384B19 48 0.067 64 50 0.011 10 52 0.001 BCT/O2BBA/041133

(2) DI S80 (pMCT118) hyperwari able mnisatellite |ocus

(D S 80 VNTR) [02041 Chronosomal |ocation: |p35-36

[ 02051 GenBank | ocus and | ocus definition: Human DI S80

and MCT118 gene [02061 Repeat sequence 5'-3':
discingrdalonthelopiane) o af lsmEterepneduce) the hepgdimangiprrieption drugs relative
td BEI&5tdhby, F ange (bases): 387-762 [02081 VNIR | adder

S|ze range (# of repeats): 16, 17, 18, 19, 20, 21 22

, 27, 28, .29, 30, 31, 34, 35, 36,
[04@‘71 41&&5@%9@6@% dhe Whigshinvanticn léﬁla‘(%p@twdﬁ%ﬁb%fﬁ@}laﬂnlemﬂess

sukply c;fﬂ"_bluri%)%ten’t;3 Qumidrlcellb @1%9-&1;1 bE"h ﬁé&?dl%tfa)ed%lllseéuﬁable for
Si Zes repeats) 9 WO 20 7/

W@Sﬁ@%ﬂ@&lm fpgmeprs ‘EfG}zqquWéRlcﬁrscfﬁ@éb (e g Fdingg| The cells

WQIYGJ,- %nurgl\é%lc-gﬁf Qtlﬂgée‘flgi/cahj? Qmulaﬁ'd Sﬂ?ds@oi} Mk B(‘)c@ljtes donor’s direct family
I ncubat i on: 30 cycles:

npeYens gné thue l@SEglznl@y tade rej @tqdﬁ@rthq qlqwr pEnBy@engErs.
El ongation 72C, 45" Extension step: 72C, 5 Hold step:

[488] UNAhdthdr@8ietd dFRhis eRd@]s {1 BardRAbsichciRYioR 8f HARRa RS
described in Verbenko et al. (Allele frequencies for

ogyy&s s § rriativaly synmleprgeedpye @@ﬁéoreaaé%ﬁoﬁcﬁj@ s)daeylts in the creation
~oPQBH &l v@iﬁ?less‘l:eﬁ'ﬁ{aﬁ §1a801§0| (2003) 48(1):207-208).
See Tabl e 5. Al'l el e Frequencies for Russian
ulatlons AIIeIe Allele frequency Nunber of Alleles

I(H—B lor VERIThERAESDI eftvation of mepumadian 8pcyAcs hepthopg sy Botrats shlicient in

th%Q:reQﬂQﬂ-Zf en] 6418 th-H3HeRhSAS re'fqal %he@héﬁ% éar%%ﬂ&m%% e oo@;&e (e.2-
0.017 2 24 0.390 46 25 0.01 0.025 3 28 0.

SeNT»9 0.009 1 30 0.034 4

[0140]  One drawback of SCNT is that subjects with deficient mitochondrial respiratory
chain activity present phenotypes with striking similarities to abnormalities commonly
encountered in SCNT fetuses and offspring (Hiendleder et al, Repro Fertil Dev (2005) 17(1-
2):69-83). Cells normally contain only one type of mitochondrial DNA (mtDNA), termed
homoplasmy, however, heteroplasmy does exist, usually as a combination of mutant and
wild-type mt DNA molecules or form a combination of wild-type variants (Spikings et al.,
Hum Repro Update (2006) 12(4):401-415). As heteroplasmy can result in mitochondrial
disease, various mechanisms exist to ensure maternal-only transmission. However, with the
increasing use of protocols which bypass normal mechanisms for homoplasmy maintenance
(e.g., cytoplasmic transfer (CT) and SCNT), perturbed mitochondrial function may be

intrinsic to stem cells derived from these sources.

[0141]  In one aspect, as the parthenotes are uniparental, the possibility of heteroplasmy is

minimized.

[0142]  Other diseases and conditions treatable by cell therapy include, by way of example,
spinal cord injuries, multiple sclerosis, muscular dystrophy, diabetes, liver diseases Including
acute diseases (viral hepatitis, drug overdoses (acetaminophen) and others), chronic diseases
(chronic hepatitis and others (generally leading to cirrhosis)), heritable liver defects

(hemophilia B, factor IX deficiency, bulirubin metabolism defects, urea cycle defects,



31 0.059 7 33 0.017 2 34 0.008 1 36 0.008 1 [0213]

(3) D6S366 [0214] Chronosonal | ocation: 6g21-gter
WO 015379 nBank | ocus and | ocus definition: NAPCT/02064/041133

Al'lelic | adder size range (2Bases): 150-162 [0217] STR

| adder size range (# of repeats): 12, 13, 15 [0218]

O her known alleles (# of repeats): 10, 11, 14, 16, 17

WO 2007/ 047979 PCT/ US2006/ 041133 41 [0219] Pronega
lyk&oRaDidratd d&kda@ el-gnttepsii Aefifience pahdtbors), Hfaﬁ%eas[eazm]age

er m Tech

wqreePaty R e VRt gl asbies SR ey Sagy discase

retiviell ddaseDefatutiat diocas®4ad aging reltedriifaiseomdasaddigonsrer
i nking 60C, 2' Extension step 72C, 5 Hol d step:

[Oégg]c lr'l Int gnme%gt'l:ql& gy tan BOQ Pseé]to rePFc @e?ec)ﬁvef‘ genes %e%ctwefl%%nune

eval i
systEnegane g cygie fibtdss genm*.; atita tredoiluie rggn@yoﬂﬂo&rrssuhas td egpredsiva of

thgragelf%:aﬁ)éﬁ ﬁch p(%@lg%iucﬁris? gr;c'l)wlg-gto ¢ delylgg i rgrpgmes enzymes,
eftabl e 6. Al I eI e Frequencies for Ru55| an Popul ations
Allele Allele frequency Nunber of Alleles observed 10

4885 ekl Wby FlR 8 ity P e

lm@hmh&!spmﬂpbte{nﬁmprqddged[aiﬁlﬁﬁﬁgto[tﬁe?m&,ntﬁum differentiated into

n%lie?cl ls[ hd tler c%ﬁs tr?l'@gfﬁgtfé p% g%r gseoglﬁsgﬁ éen? gnusgﬁ{] @1? k&cﬁ neural

c@l@ﬁﬁﬁimgﬂiohdise@el adder size range (bases): 264-304
[0227] STR | adder size range (# of repeats): 5, 8, 9,

O, b R 63 PR, 00 0 o o o
dﬁmeHG@t@jn_, m\WartRORY fdd 4ieFTdy PCI¢nISRB0B AB4dDBR inlihe Tédpstatiah of
e?ry A uekx)fglngent égs&, &%Jare%edlt cell tis RlélsS asnlgg)r%l:arr]lls {)roauced using the subject ES

cells may be used in drug studies.

[0146]  Further, the subject ES cells or differentiated cells derived therefrom may be used

as nuclear donors for the production of other ES cells and cell colonies.

[0147]  Still further, pluripotent cells obtained according to the present disclosure may be
used to identify proteins and genes that are involved in embryogenesis. This can be effected,
e.g., by differential expression, i.e., by comparing mRNAs that are expressed in pluripotent
cells provided according to the invention to mRNAs that are expressed as these cells
differentiate into different cell types, e.g., neural cells, myocardiocytes, other muscle cells,
skin cells, etc. Thereby, it may be possible to determine what genes are involved in

differentiation of specific cell types.

[0148]  Further, ES cells and/or their differentiated progeny that have specific genetic
defects, such as the genetic defect that leads to Duchene’s Muscular Dystrophy, may be used

as models to study the specific disease associated with the genetic defect.

[0149]  Also, it is another object of the present disclosure to expose pluripotent cell lines
produced according to the described methods to cocktails of different growth factors, at

different concentrations and under different cell culture conditions such as cultured on



Denaturation 94C, 45" Prinmer |inking 64C, 30"
El ongation 72C, 30" Extension step: 72C, 5 Hold step:
wda)o7omioreri ted time [0230] The anal ysis has beenudmoe041133
as described in GenePrint(ry STR Systens (Silver Stain
Det ection) Technical Manual No. DO04. Pronega
Corporation, Madison, W USA: 1993- 2001. See Table 7.
Table 7. Allele Frequencies for Caucasi an- Aneri cans
dififerent ecliahitates of paden diffeyenNonriied presfurddl of ghses siodsse idertify cénditions

079
i kg e b ot Bl gPqnidend Mg et 2
13 15 0.002 1 Honpbzygotes 57 Heterozygotes 153
0150kl Thmfpllexing sxpmflg2aseiptepdyd ipABgRGe p@2gPlimit the invention.
Chronosomal location: 7q | 1.21-22 [0233] CGenBank
| ocus and | ocus definiti gAWipy g[10234] Repeat sequence
5'-3": (AEAT)n [ 0235] AIIellc Iadder si ze range
( bases) guctigrofi iimnan Pandremogemiel Embayogenic Hit :
repeats): 6, 7, 8, 9, 10, 11, 12, 13, 14 [0237]
Pronega K562 DNA(r) Al lele sizes (# of repeats): 9/11
[4152B 8] MpteRalp pad Methods Ther mal cycl er: DNA Technol ogy
Ltd., Russia WO 2007/047979 PCT/ US2006/ 041133 43

[018bf ' aboﬁd%#@éﬁthrﬁ? dor@a%h@oogytes bbb GefiQ %nci—”@lo&y &!)IQ‘:;I‘JA analysis)
Denat ur ati on 94C, " 45 Primer |inking 64C,

- wEheqdmensy prgment 3Bengx sigiedicompishensive ?tzz?@meé'commdioguré@ts and
w%g 1nf6%émh5tegl &ohﬂt@d mLQgglglver-Ehg b@ﬁ‘s@h Yor! r§se§i@ﬁ alkﬂﬁﬁfﬂ fd}o ne

as described in GenePrint(r) Systens (Silver Stain
repeadeetiveamiypoFese e bvaven s,nianulmn o0, dopprs predgawent medical

. t e
PR 8RS AL o
oPpudnatellg issuah,laad eclinlar eldetissycelpsetpyducts (Foadrvd Drog

GBI PHIPE e PAFPE O ATREI R ryoror
HmRO Zells, TiB0ks2antl Ceflular @t0ligku® B8®8 Products (HCT/Ps) dated May 2004)
and order N 67 (02.26.03) of Russian Public Health Ministry. It included X-ray, blood and

D
@

H

urine analysis, and liver function test. Donors were also screened for syphilis, HIV, HBV,
and HCV.

[0153]  Oocytes were obtained using standard hormonal stimulation to produce
superovulation in the subject donor. Each donor egg underwent ovarian stimulation by FSH
from the 3rd to the 13th days of their menstrual cycle. A total of 1500IU of FSh was given.
From the 10th to the 14th day of the donor’s menstrual cycle, gonadoliberin antagonist
Orgalutran (Organon, Holland) was injected at 0.25 mg/day. From the 12th to the 14th day
of the donor’s menstrual cycle a daily injection of 75IU FSH + 751U LH (Menopur, Ferring
GmbH, Germany( was given, If an ultrasound examination displayed follicles between 18
and 20mm in diameter, a single 8000IU dose of hGC (Choragon, Ferring GmbH, Germany)
was administered on the 14th day of the donor’s menstrual cycle. Trans-vaginal punction
was performed 35 hours after hCG injection on approximately the 16th day. Follicular fluid
was collected from the antral follicles of anesthetized donors by ultrasound-guided needle

aspiration into sterile tubes.



8 0.155 65 0.1928 155 9 0.152 64 0.1480 119 10 0.295
124 0.2524 203 11 0.195 82 0.2040 164 12 0.121 51
wO2380791927 13 0.057 24 0.0299 24 14 0.012 5rOr/08%2906/841133
Honozygotes 43 92 Heterozygotes 167 310 Tot al
sanpl es 210 402 [0240] (6) Human von WI | ebrand
factor gene hypervariable mcrosatellite |ocus Il
AFII) [0241] Chronobsonmal | ocatjon: 12pl13..3-12pl 3.2
IOEI 42| CuaBREBsAoRY T serprlexes {CP 68 rereRipkedifompthe f crluwewfﬁ}d washed
inHARR D WREH; MK M@@C@{Ifﬂmﬁ %h%cubﬁ&ﬂ% U243 1VreRedim (Med1Cu1t see’
sequence 5' - gé b, [ 0244] AII§I|C Jad er
Tahle b wilhyklapgdeedn (1\1‘53140‘31‘78"? zzfe]Z @m in gdlerOx ppdL0s, at
sPeiEnilihc@lulShRals): 9. 11, 12, 13 [0246] O her
known al |l el es (# of repeats): 8, 10, 14, 15 [0247]
Prone a K562 DNA(r) Allele sizes (# of repeats): 13/13
gﬁﬂ@$ﬂ§59 PCT/ US2006/ 041133 44 [0248] PCR
protocol. Thermal cycler: DNA Technol ogy Ltd., Russia
composIaioN ncubati on: 95C, |2' Cycling for 30 cycles:
Denaturation 94C, 1' Elgngation and priner |inking
CHGEm CHorideEXT ENSI ON step: |72C, 5 Hold step: 4C
unI|n1ted time [0249] The analysis has been done as
""Ci’i bed—n Ef+ effov—et | . (An expert eval uati on of
nﬁfecular genetic individualizing systens based on the
—HUMMELL and DES366-— tetrlanucl eoti de tandem repeats.
G Med Ekspert (1998) 41)(2):33-36). See Table 9.
Table 9. Allele Frequenciles for Russian Popul ations
Hppingermplihusie frequency Nunber of Alleles observed 9
0.082 37 10 0.088 40 11 0.392 177 12 0.296 134 13
M@gneptn Sdfate 14 0. 058 26 15 0.015 7 Total sanples 226
[0250] (7) D13S317 [0251]| Chronosomal | ocation:
Pehie@nds 31 | 0252] GenBank | ocus and | ocus definition:
NA [0253] Repeat sequencle 5'-3': (AGAT)n [0254]
s thoiadder—sizerangeg (bases): 165-197

Potassium di-Hydrogen Phosphate

Sodiunm Bicarbonate

Sodium Chloride

Sodium Lactate

Sodium Pyruvate

Water

[0155]  Before activation, cumulus-oocyte complexes (COCs) were treated with SynVitro
Hyadase (MediCult, A/S, Denmark) to remove cumulus cells followed by incubation in

Universal IVF medium with a paraffin overlay for 30 minutes.

[0156]  From this point onward, the culture of oocytes and embryos was performed in a
humidified atmosphere at 37°C using O,-reduced gas mixture (90% Nj + 5% O, + 5% CO»),

with the exception of the ionomycin treatment. The oocytes were activated by incubation in



[ 0255] STR | adder size range (# of repeats): 8, 9, 10,
11, 12, 13, 14, 15 [0256] O her laiown alleles (# of

wo epeas®ye 7 [0257] Pronega K562 DNA(r) All el ePGI/EE®0¢/#41133
of repeats): 8/8 [0258] PGR protocol: WO 2007/047979
PCT/ US2006/ 041133 45 Thermal cycl er: DNA Technol ogy
Ltd., Russia Initial Incubation: 95C, 2' Cycling for
30 cycles: Denaturation 94C, 45" Primer |inking 64C,

5301 ionBnyeig &uri Sonin¥RCin 300, iEmtb@m RIT°G inegpgas ERAonBtent 4 26% O2,

5 §/ @@2, gcglggveeg @5{ gi'n%g g/ld‘l ée%r?l\él I§£ t?%])a%@?&ﬁg/@ (?M}?@FA‘[ lpo%?ﬂn IVF

nStiaing wibehedin m)laﬂ,' elchgasceahrdmmmf M NDOVAO-, Brdoive @@z at
%8{ rggﬁto@%ﬁ_ wer Ie% %@1 }Eg\% tnnes 1n IJV%QPAGU%OCM ﬁ% 91%t1vaq18n %vere carried

el'e”Fréequencies for
ol ih ﬂaﬂﬂhﬂilatﬁb@{dnalbn,ows Dérnedrle idb0Gehlef hreémluecmeylalﬂ ovith liquid

Nupber. Al l.el.e, frequency for Nunmber of

g @/ﬁﬁdﬁ?ﬂ? ﬁg%r%e“%ﬂ%& es observed Russians Alleles
observed 7 0.000 0 0 0 8 0.143 60 0.1393 112 9

[@50h2 AQm@te@&@Sytt?slwer& EulGvadsidn 2PF Ghe0B8vin 5 gas dnyirOnB@H comprising

S5 g 90 A0 08 A m0A B M e gl s e

chloredinghd esiehs Bikturtlet er ozygot es 149 312 Tot al
sanpl es 210 402 [0260] , (8) Human von WI | ebrand

R
(ﬁe,daa 19k tdmg?gsuralh tﬁlllytceglﬁmld@kébelamcwst@ nonta:imwtmﬁa@gr ceHommen(ICM) at
aséocyst (SE ylo 1512% E]n oi\?z]gA or bgﬁqgﬂé@d§%§s\%§e§tﬁﬂg ?@ﬁt@r, Rockville,

M]baenﬂs)emgﬁ&eptﬁdlcﬁ&m]nal‘fﬁﬁﬂﬂaddﬂm)swmbwn@b (# of
repeats): 14, 16, 17, 18 [0266] O her known alleles (#

e
TWE)IQWdIﬂ UIA9 TSy sPERs BREARY G BB surddy wWhoR6!s] blmysts were
crug 8(? 1t h(-)rrlg &l qaerur%ytg gl%na Dh}l%ﬁ/glf r}&?ov?eg?f:y %%gosureR&J guc' h& pig

ncu
caaphtmmat’liropho%@errilceﬂs Eeengabdved rfroanﬁie HEM@rgehtilyﬂqpe’ugng the

tr%gtgd bl%stocysts.

[0160]  For the derivation of ICM from whole blastocysts, the Elastocysts were placed on a
feeder layer in medium designed for culture of phESC (i.e., VitroHES™ media (e.g.,
DMEM/high glucose medium, VitroLife, Sweden) supplemented with 10% human umbilical
cord blood serum, 5 ng/m! human recombinant LIF (Chemicon Int’l, Iﬁc., Temecula, CA), 4
ng/ml recombinant human FGF (Chemicon Int’], Inc., Temecula, CA) and penicillin-
streptomycin (100U/100pg)). When blastocysts attached and trophoplast cells spread, the
ICM became visible. Through three to four days of additional culture, the ICM was isolated
through mechanical slicing of the ICM from the trophoectoderm outgrowth using a finely
drawn glass pipette. Further, the IMC cells were cultured on a feeder cell layer of mitotically
inactivated post natal human dermal fibroblasts, in VirtroHES™ media (as formulated above)
in a 96-well plate in 5% CO, and 20% O, at 37°C. This gas mixture was used to culture stem
cells. Human fibroblast cultures were made using non-animal materials. Inactivation of

fibroblasts was carried out using 10 pg/ml mitomycin C (Sigma, St. Louis, MO) for 3 hours.



Extension step: 72C, 5 Hold step: 4C, unlimted tine

[0269] The anal ysis has been done as described in
w@ewePeiomt (r) STR Systens (Silver Stain Deteck€DO$2006/041133

Techni cal Manual No. DO04. 3Pronmega Cor poration,

Madi son, W USA: 1993- 2001,. See Table 11. Table 11

Al'l el e Frequencies for HUWWFA31 in D fferent

ul ati ons AIIeIe Al l el e frequenc for unber

[dzl\%ﬁ)]e | 2’&‘ SAFPRTR nFP’é’&a}BﬂwofBﬁge (YRS B igmedpy &C%‘?tmg blastocysts
Wi GRS btike AR GBS sﬂ&ﬁ%&ﬂﬁﬁll&@%y@ﬂﬁos@kb&@ FatBd coéé‘lemem The

0.000 .0 0.0025 2 14 131 56 0796 64 15 0.082 35
trgplsgipgerpycelly yets romqved @0@ hy ﬁwmughlg?nﬂﬁ pigeting of the sy
bie8e é&&h&%ﬁ&@n&f%@olé@émﬂﬁw% Bnﬁ’e%l ¢ OB&Rr Rfer o%O

0.021 9 0.0199 16 21 0 0.0012 Honozygot es 3
nwaﬁb%wﬁ@di@%blawﬂﬁkobtwdaﬁrm% aﬁﬁﬂeégaﬂzﬂerew lp@zrﬁe?rl (w1th
pArStal AT GefivER 1RIE hRIRNEQABRENS RIma b IR Hich RCBPEIBEd @RRE. The

m crosatellite |ocus (CSFIPO 10271] Chronosonal

HiSE depdpiolayer 598 ButRticgdly impptrafedusmBanionysids and | ocus
definition: HUMCSFI PO, Human c-fins proto-oncogene

[d182)7 3] TIReR&RIm ﬁﬁw&@re%fﬂgF ‘coofMOFR0daMEM Midn lLlc%se with
| adder, size ran (bases): 295-327 [0275] STR | adde

Lﬁhﬁtémiuaﬁ ggwtrggeél IIOéﬂyg}ag)umbﬂwalgcorcbblongser@g_and@mcg]gn-
n#?nl@@@j@bo hﬁwl ym allel'es (# of repeats): 6

Pr omega r) All el e sizes (# of
r epeat $ 2007/ 047979 .PCT/ US2006/ 13
[%2178] s iltaeev‘?a A B S R BRI fnhlrmesied with
4hd/gh hxbﬁggssr@/rhmﬂnadndlmmaah QMbilRBGordblood bk wgs \is@dl The

30 cycles: Denaturation 94C 5"  Primer _|inking
IGywas Epeéh@%qai% Rlateden agypsh @%eé #?é’?b%ldﬁﬂé‘ﬁed ﬁoz@reesto f@mdays The
fissk 8RlonyHvas HEUhhMEAS Gui dndBepldtQPAR) ﬁ;@@a&@ BeduYSleS phﬁs%b&asalt

done as described in GenePrint(r) stens (Silver
PEpadeh WeRarasie efterjve e el AR oWy dior R&rly POR4es, FleHesHere

m@@ﬁa‘ﬁﬂ:ﬁﬁ‘% H19ﬁled W&ﬁl‘ﬁﬁs anWretRéN. lilgt%’e)’r pad@lof pRRSC TAR b&formed

I el e Frequencies for

W@h@@%@ewe AYrﬁPat@aﬁgnd Herlenisalpfissedietiony dhepropysaionberhESC was
pé%r%lg& gt @bé eg)g %2 1r§a Qurglggieg atn?osf;)hegeo 00 80.0021 9

[0164] Oocyte activation

[0165]  From the initial donor, four oocytes were activated, and the activated oocytes were
cultivated in IVF medium in a gas environment comprising 5% O,, 5% CO,, and 90% N, and
followed over five (5) days. Table 2 shows the progress of maturation of the activated

oocytes. Each oocyte was separated in a 4-well plate.

Table 2. Cultured Activated Qocytes.*

Day 1 Day 2 Day 3 Day 5

N1 1 pronucleus (pn), 2 blastomers (bl) equal, 4 bl equal, 1 morula,
1 polar body (pb) - fragmentation (fr)-0% fr-2% fr-15%

N2 0 pn, 4 bl not equal, 5 bl not equal, 4 bl not equal,
1pb fr-4% fr-20% f-40%

N3 1 pn, 2 bl not equal, 6 bl equal, early blastocysts
1pb r-0% fr-0%

N4 1 pn, 4 bl equal, ‘ 4 bl equal, Fully expanded
1pb fr-10% fr-20% blastocyst with

good ICM 1AA




10 0.251 108 11 0.309 133 12 0.330 142 13 0.060 26

14 0.014 6 15 0.000 O Honpbzygotes 47 Heterozygotes
waed7/0Imral sanpl es 215 [0280] (10) Human t hyrBCTUS2006/041133

per oxi dase gene m crosatel I38te | ocus (TPOX) [0281]

Chronosonmal | ocation: 2p25. 1-pter [0282] GenBank | ocus

and | ocus definition: HUMIPOX, Human thyroid

per oxi dase gene [0283] Repeat sequence 5 -3': (AATGn
*qely 2@ jnculpggefl i MY mpdgpdadiCulg gnzhe fiptagy grd M2 apsdiaglylediCol) gn a2 5. Media was
chpri@8&iydas TMR™ aad @Y cogidinignan @img gbufnf, siyfosera@ige@mdd Siptabolfes, phgsioldgical salts,
es@ntialkfdino akids, nol&sentidi Imind 28R SMalninOhdaieidek Rt bicabdn@d, @& tofnftin@h mgn),
pehiBREAS.®I U/ NANBhQ487] Promega K562 DNA(r) Allele sizes

(# of repeats): 8/ 9 WO 2007/047979 PCT/ US2006/ 041133

02 '
(B OB PRl TN YGRS A ot
c@B as yetlingt abben X Liasit Nbdegoub@ytediGi Dayrg. i Frethet, omRayn g, 4B oduced
n | n n 1
R A e L C A N
fedtdereclisomdRaycé. i 10 fiom NZewasRmickengéd. NRvSystéwesql4e btemrcells.
Stain Detection) Technical Mnual No. D004. Promega

(%%ﬁj lg']tl\}I 9%%5 v!r\%j ﬁ?ﬂte&r thl!g%ICFTSJ:g %féghrua’lqg]a ga?@erglirlﬁgénq
c@aprosirg B CArsanid @arisN: a&ﬂlf@IOENCAIOV@ [fextyf-freafdendays. Nliable2a shbws the

I r .6.0.002 1 7 0.000 0O 8 0.528 227 9
P SRR Y B O0% G 2847129 32 0,039 16 13
0. 000 O Honpzygotes 76 Heterozygotes 139 Tot al
sanpl es 215 [0290] (11) Human tyrosine hydroxyl ase
gene nmicrosatellite locus (THO 1) [0291] Chronosonal
ThBE2h! PR BUIPNIICH EQRIRGenBank | ocus and | ocus
definiTron: ,_Hunan tyrosi ne hydroxyl ase gene

[0293] Repeat sequence 5 -3 - (AATGIN

Day 3 ICM transplanted on fresh feeder cells.

Day 8 Colony of cells divided mechanically into 6 pieces and
cultivated in 3 wells of a 96-well plate-1st passage.

Day 14 From five (5) colonies of 1st passage, cells were

mechanically divided, and 20 colonies of a 2nd passage
were cultivated in 3 wells of a 24-well plate.

Day 20 Cells were plated in 35 mm dish-3rd passage.

Day 24 Five (5) 35 mm dishes were seeded with cells-4th passage.
One dish was divided chemically with 5% pronase (Sigma)
- { at room temperature.

Day 30 Twenty-five (25) 35 mm were seeded with cells-5th**

passage.
Day 34 6th** cell passage.
Day 35 ‘ 11 ampules were frozen from the 6th passage.
Day 37 7th** cell passage.
Day 44 12 ampules were frozen from the 7th passage.
Day 45 8th cell passage.

*Cells were grown on M2™ media (MediaCult).
** These passages were made with pronase digestion.

[0168]  Stem cell isolation.

[0169] From the oocytes from 5 donors, the use of MediCult media followed by a culture
under reduced oxygen allowed for the production of 23 blastocysts on the fifth or sixth day of
culture. Eleven of the blastocysts had visible ICMs (Table 3).



[0294] Allelic | adder size range (bases): 179-203

[ 0295] STR | adder size range (# of repeats): 5, 6, 7,
wW@2000/0409 11 [0296] Other known alleles (# 0OPCT/US2006/041133

repeats): 9.3 [0297] Promega K562 DNAQO Al |l el e sizes

(# of repeats): 9.3/9.3 WO 2007/047979

PC, T/ US2006/ 041133 49 [0298] PCR protocol: Thermal

cycl er: ~DNA Technol ogy Lt d. RUSSI alnitial

Zoibegonic Stem Cell Lines.
Denaturatl on 94C 45" Pr| mer I|nk| ng 64C, 30"
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Al l el es observed 5 0.007 3| 6 0.237/101 7 0.148 |g3PESC4

8 0.117 50 9 0.155 66 9.3[0.331 141 10 Q. 005 2 | LSS
0. 000 |0 Honbzygotes 50 Hetdrozygotes 163 |(Tot al blastocysts

sanpl es 213 [0300] Resdtts [[0304] The AES|cel Bs f|rdRyCes from
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ENdT yoni caStem cel 1'S] cycopljasmic 11 pi dzbodi €53 SNeghESC-7 from
cytopllasm c/ nucl ear ratio and clearly distii ngui shabl ehole

nnr-l ar! 1 Tha hl_C ce | Cn! ot 1 es di Sp ay Su 1 IJ a¥ blastocysts
| ' ' . ! No cell line

nmor phol ogy tol that reported | previougly forj human generated

@ OBENEOWeGot i@ RT; & e}{e bd&sytdiededenieiChftdn ctivétfon; F- Ane ddctd v@s not activated; *-two oocytes
wiresf peepliass giae ol werTHigardeg| | s were i nmunor eactivel y

tive for alkaline pho t
et R R P Bl BPBRINE - e Db Thbudbe fpatiop of
blabto§ysthBom SreRegesdtiediyfdctvadiuoyaad. ¢ antigen 1 ( SSEA-1)
(Fig 10, stage- SpeCIfI c enbryonic antigen 3 (SSEA-3)

g f i1 c enbryonic antigen 4 (SSEA-4)
[O%Ei]g %%munf)%ﬁ%% &8 antigen 1-60 (TRA-1-60) (Fig

1F), tunor rej ectlon antigen 1-81 (TRA-1-81) (Fig 1
[(157 2] a rtibr ﬁrelglandswimiﬁg) hES celfeplepescinf pbE R irbally onifedemityogemere

seed c£ nto mlcr c‘ver %lefls f)js’hgci %I ecwhltll% PRON %Sd t‘ix %1&1?0{)‘98%&1?%01 for 5

r onrc st not
mmites\am t2jb°¢ sCeitaveene vasheé hat:@mtthBEu +r09£15|% Tetdnv2) and permeabilized

L' ical | xD 7/0 7979
PR bl sy Bo o ik T 1Sl TR ¢ o Lfhae
nén- smmf etb;ndm‘g veds dihacke] Byancuba@dnmm@ommohmbh §BHHD.05%

nost $9 matic.cell type The ce ar.ed
TRGSERT & FihepHBE pTiam v PG RS pymatrgigape 3t Bo8A Setum)
fqR30 mhifn@eedt irdvmn maipeltaaﬂrm@ct)t Menbclotatladtfbediend éadaaked in blocking
hoIo and S e

scfgdhng Rpipns kot R peh b By Dt son SR 0 T Bn
(ﬂ.m,e%mgat(mlmow(u £0), O T-4 (MAB4305) (1:30), TRA-1-60 (MAB4360)
(1:50), and TRA-1-81 (MAB4381) (1:50) from Chemicon. After the cells were washed,
secondary antibodies Alexa Fluor 546 (orange-fluorescent) and 488 (green-fluorescent)
(Molecular Probes, Invitrogen) were diluted 1:1000 in PBS + 0.05% Tween-20 and applied

for one hour at RT. Cells were washed and nuclei were stained with DAPI (Sigma) 0.1pg/ml
in PBS + 0.05% Tween-20 during ten minutes at RT. Cells were washed and mounted on
slides with Mowiol (Calbiochem). Fluorescence images were visualized with a fluorescence

microscope.




enbryoi d body formation (Fig 2B, 2C), G banded

karyotypi ng shows that cells have normal human 46XX
whasoyouype (Fig 2D). [0302] DNA fingerprinti ngpenakymés41133

was performed on the bl ood3sf the oocyte donor, on

the ES cells, and on the HNSF feeder cells by Southern

blotting and hybridization with a 32P - | abel ed
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from part henogenetic nonkey stemcell |lines (Vrana et
al., Proc Natl Acad Sci USA (2003) 100( Suppl
waQa00thehi9 11916), and do not coincide with datrCT/SIM06/041133
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10 unrelated full sibs 0 228 1231 1459 -315.15 -152. 88
0 -174.27 -392.91 9 11 unrelated unrel ated 269 567
623 1459 1502 69 -479.57 -28.47 -12. .55 0 9 12

T | Ul N A NA PN NSNS O OOA AN A Pmp—— o~ AN N



line; 4-phESC-1 line; 5-phESC-1 line; 6-phESC-3 Iine;

7-phESC-4 |ine; 8-phESC-5 line; 9-phESC-6 |ine; 10-
w@bhe304874 i ne donor; 11-phESC-3 to phESC-5 | i neeT/US1006/041133

and 12-phESC- 1 |ine donor.38The result shows that only

one pair (sanmple 4-5), has been identified as

nmonozygotic (MZ) twins. Ten other pairs (sanples 2-3,

4-12, 5-12, 6-7, 6-11, 7-8, 7-11, 8-11, 9-10) have

(0198} | Bhemddr o éxderasnefaliblic idersitienfys minisetadlitaldci béteeaptierd donor

Dmlircf;s?e QHJE%IAP% g hgr\énlc s%esrz 1:)]93Rt (il%)u}?ro'g?sB Ihg}g/ervatnﬁble

nﬁmmﬂhtedcﬁcuﬁﬁr keoB); &X) DASBE tPM(D"El I3ahypeardatio tini$aydiitd 1@ng

R S M L .

hepdrvarabls efifisateitite 16@is P (@@a);umpe T3 3BFX]) HunkievaalW ilebrand factor

e PP e el ey A Oty P egpsgne or Crs-
ré bOgehP ks fklIRE locHB(ASFN BOY; (1) FRibiaM €hyroid peroxidase gene

atl on h| p/ P( Qhser mar kers | onship fo
P R HE AECOR B IS Dl e OO G B quoppellite oous

(’PHM)? WS alBhRN oy PEROABIRHIME. eAIIéle sibdiehdied foy ldlo-Ghﬁpopulatlons (ie.,
smaller the LOD score is, the less ljikely

R 47 e R AR IR, O g acs it e s} pgmorphic st
%@J&%ﬁ?@aﬁgﬁéﬁgﬁ%/ 0P hbde3Bes mest s (f@nﬂEy RISEV4d donor

ana sis of 1,459 SNP narkers reveal e

&é%crmgﬁoaxﬁbloc%lﬁmbwkéwé ﬁ%@é@s %ﬁaﬂl@@éeﬁeﬁbﬁqﬂmw

dbﬁ Jlﬁﬁc ﬁh@%@@'wﬁﬁ%ﬁé’&% 14hgf WA khSAalle®s! dMRle sizes, PCR
re1 at ed donor SOITHtI c cel ?enot pe. Sone se I’rent S Of

prdiecotso prst dllgledreapenge Frswis fph%w hanifagallite fqoy of thedigclosed
pgﬁh%fo%éﬁ% %% 1A@aRgYygous in the rel ated phESC

eno eterozygous to honbzygous pattern
occurred in 11-15% of the phESC- 1, PhESC- 3, phESC-_4,
[BHEEC- 6) Andrglivemetes Bibesvargblg nyipigatalbtslecyr (3 Aok NREE)
i ne (Database S2). Moreover, genetic differences

[GE5E ogﬁﬁmg&ngegea@@{azpnenghESC and phESC-5 lines that
had been derived fromthe sanme oocyte donor (Table 18,

e e A S

aﬁtlgenkuﬁansiai@ngBnW ~-DO[~Azbab P ati Ndo
acincczLWVI a.0aLVMVUV uk"™ aZac

412, B BBt U R AR, AR onc

TANQ: ISNP A-1743594 rs806104 5977200 5.9772 0.631 B B A
BBBBBAAAABBBBAAAA 1 SNP A-1687843

S e e S o S T

11.97843 0.333 BBAAAAAAAA AAAAAAAAA
[A1991 SNNTR laédes 7izggrangel @of 1epdaty, 49dordiog tolladyrig gk, 183%H43), 32, 34,

B BBBBBBBBBB 1 SNP
3% %7%9%1"64&@’6‘@3%%%8414756 18. 414756 0.25 BB B B B B
BBBB AABBBBAAAAI SNP A 1662223
(02000 40 99y knop1 dBTEF (1 of spear 25276 23; 3A W, BS.B7B3B4B B, 4, 47, 49,
fzr g g\ AAAAAAA | SNPA- 1662225 rs559346

8077 28.077956 0.583 BB BBBBBBABAAABA
AAAAA 1 SNP A 1646469 rs4949455 31783886
16201} g3 8wnaga ¥852 RNA GsAfelg sigeH#pf peats)3®B B B B B B B

A

[0202] PCR protocol:



1 SNP A-1695076 rs6661190 33872782 33.872782 0.274 B B
BBBBBBBB BBBBBBBBBB 1 SNP A-1679571

WO 200663029 34558585 34. 558585 0.274 B B B B B BCBUB20B6/B11133
AAAAAAAAAA 1 SNP3A- 1675060 rs7531479
36798680 36.79868 0.714 AAAAAAAAAA AAAAB
A AABBI SNP A-1753902 rs1010805 37858235 37. 858235

Shoa. 1% cﬁﬂg' §§b76ﬁ§ﬁ$9§1@6ﬁ§§w57§1€6§9?ggl AAB

3259

A BB ABABBBB 1 SNP

rs4077 0.472948 0.333 BB B A 5, BB BB
AAA A 1692103 rs751 41055964
4105 ﬁﬁﬁﬂljefﬁ‘%a%AABB B B §BAAB

731 rs4660575 41902429 41. 49024 429
BBB B%EAABBAAAAAAAAAA 1 r{iﬁﬁmge‘%me

Tﬁ %7&1 ]si%%%yrbﬂ]dﬁgesef‘él %nﬁzgn[v&ébe&? t%ﬂ&&ﬁé%éeg@é 3"63\/%’”[%

polgb@phBhilin F55EA Fopé [HpRESGsOERIHuin Bet\(2003) 1A(1D:444-B5B. See
Tqu AAAABBBA 1 S\P A 1670587 rs2245122

31348015 47.358015 0.598 AAAAAABBBBAABBSB
BBBBB 1 S\P A 1711898 rs1875645 50501900 50. 5019

Tablo 34 Allel Il efudicigs BrHRussiBn 'ﬂm504797ﬁomozygotes 94
PCT/ US2006/ 041133 55 Dat abase S2 Het erggtglg oted 39§

pHESf{APhTERR freﬁ\feﬁ“ LS e opATdel 1T8'S 165 p R
al-—_a a~{Rti ae 'd Vobsgved f caa acan
nikn = tef el Zo——+ B B-F BBBBB B B 1 SNP
A{T6454TT T S629643 54349188 54.349188 0.25 B B B B B B
B[B BB AABMBBAAAA 1 SNP A 1718210

r STO453205 56994172 56531472 0488 AABB BB B B A
BLAA A ABABBBIA 1T SKMP A-1452670 rs1831870
51339424 57349524 6. 524 B B B ABBBBBB AAAA
AAAA BlA DosNP_A 1669308 15832766 57998529 ‘
57998520 0. 58AA AP AAKRAABBAAAAAAAAA
A TSNP A 18a 54T TH196977258917123 58. 917123 0. 738
AA ASA A[A BoBA B [A A AGA AAIAAAAL SN
A+16954201 Fs+4899081 61576 48461576784 0.738 A A A A
AR oA AA AR AAATABBAA 1 SNPA-1727043

r 327632491 62449979 69 441479 0. 78 AAAAAABBAB
BBBBBBAAAA 1 SNP A 1646105 rs3861943
63439667 63.439667 0.405 BB BBBBBBAB BBBB

[B0B A (2ADBS$Y (pMCT118) hypervariable minisatellite locus (D1S80 VNTR)
[0204] Chromosomal location: 1p35-36

[0205] GenBank locus and locus definition: Human D1S80 and MCT118 gene
[0206] Repeat sequence 5°-3’: (GAAGACAGACCACAG)n (SEQ ID NO: 2)
[0207]  Allelic ladder size range (bases): 387-762

[0208] VNTR ladder size range (# of repeats): 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31, 34, 35, 36, 37, 40, 41

[0209]  Other known alleles (# of repeats): 13, 14, 15, 38, 39,>41

[0210] Promega K562 DNA® Allele sizes (# of repeats): 18/29



1 SNP A- 1654674 rs592298 64000081 64.000081 0.25 B B B
BBBBBBB AABBBBBBAA 1 S\P A 1708628

WO 80046603 64503887 64.503887 0.692 A A B B B BP@I/BSA0&041133
BBBBBBBBBA 1 SNPA91713897 rs1171279 65700514
65.700514 0.345 BBBBBBBBBB AAABAAAAA
A 1 SNP A-1717648 rs1280310 66928844 66.928844 0.655 B
BBBABBBAB AAAABAAABB 1SN

[0311]7 1 2808 progakdD8956 67849084 67. 849084 0.536 B B B A B
BBBBBAAAAAAAAAA | S\P A 1688631
rs1413pp3nm4Q ééé%i}ﬂ@ec%ﬁé@%itﬁ; Ridsi® B AAAABBAB
A A A b Actbhol B 1 SNP_A-1720162 rs13386RS 773569634
73. 56964y 0cdd) B A AAAAABB AABBBBEBA
A 1 SNP 4 1691494 1510493539 74427598 74.437538 0. 25
AABB%}EE BABBBBBBBAABA L&Ry
A- 16492615 S27 75002805 75. 002805 0. 3408 2-B B B
: BAAIAABBL1 S\ A 174487 ‘

BB B
rslzsogj SR8 53 75. 905253 0.345 B B B BiA BB
A A A BRSEPA"ATA AT 1 SNPA- 1739854 rs39?'8§’5 tikite i’

OB AR B AR F sy b o

D386 3BABPI 18) k8 iA sémAEAstodn BuiBp&nAopulat®nd JAofendic Aci200B

-17 9. rs1248480 79071260 79. 07126 0.357 B
4%%&’%@ é"'%lz%}ess' AAABAABBAA | SN\P
A- 1664985 rs2127436 79792017 79.792017 0.488 BB B B A
TBbE B MleR: Fredudncies forRussian Ropulafio NP A- 1644541
rs2389016 80511350 80.51135 0.738 AABBABBBARB
A A fnde A f%wéeﬁ\ecg\méy NN Ao 927 110518660
82094088 82. 094088 0.[738 oReiedA A |A A Homozxeges BSB A A
A A ARA A[A D28NP Al1693780 r s65989%icigpagprgds
87. 697988|0.5241B B B A B B A A A A Bl@alsamples A9B B B
AlLlL BNP A- 1624984 r 42268647 85505767 85. 505767 0. 321
ASA A AN ABAT1 SNP
3G-—88-674343 0.726 AAAAAA
A B BB TA A BA TSNP A 1736094
r 51833298 79025184#0 90~ 21184 0. 262 B B B B B B A ABB
BB A8 AA BBeB8 B |1 SNPA- I71TI15 rs4233429 90811924
900.812024|0.25 0 B BIBEBBIBBBB AAAAAAAARB
Bl _SMP Al1714794 rsB665484 491375951 91. 375951 0.512 B
BIA_A3A AlA AEB BIB B7A _A_A BA 1 SNP

A 304926 92 3044926 0.369 B B B B B

B BB B BrAAy +SNP A- 1656572
r S6703310-93500/61 9350076+ 0393 BB BABBBBBB

WO 2007/ 047979 PCT/ US2006/ 041133 56
[0213]  (3) D6S366

ISR

m e

A-[1678488 L+ s4dHRD0 92
) g: A /!

WP

[0214] Chromosomal location: 6q21-qter
[0215] GenBank locus and locus definition: NA
[0216]  Allelic ladder size range (bases): 150-162

| [0217]‘ STR ladder size range (# of repeats): 12, 13, 15

[0218]  Other known alleles (# of repeats): 10, 11, 14, 16, 17



Dat abase S2 Heterozygosity of phESC (Abbrevi ated as
"pC') Lines NLLLL Q'1,L.. CCCbG COb eN3
W@E2@0879® G G ~A G~-DOVa Zcc. BBB B BPE/BSAMNIIII
A 1 SNP A-1755223 rs223233196276742 96. 276742 0.476 B
BBBBBAAAAAAAAAIAAAAA |
SNP_A- 1691383 rs1911500 98291841 98.291841 0.738 A A A
AAABBAB AAAAAIAAIAAAT1 SNP A 1725993
[0249B38BRMez0 KOGBNNA ®1Hlicle §345 8 ofnepdss)A3A4B A B B B B A
B BBAAAIAAIABB 1 SNP A-1689489 rs7521799
[dggp44§§§p;cggcog44538 0,619 BBBABBABBBAAAA
1 SNP A- 1684273 rs1576516 104210964
104 2109640452 BBAAAABBAA BBBBBBAA
B B 1 Spgsmalopplsy 386 Techgelognkide dpssine97 107. 240697
0.381 BitslEcpbaiols A B BB AAAAAAAARKR 1
SNPA- 1¢1808dor ¥ 9294081 108114145 108. 114145 0.667 A A
AAAA MPmapigion B ABAABBBA 1 SNP4X.1699288
r s2026485Elepgtivsashorivgg ligkigges 0. 333 B B BECE'B B B B
B A AEmemionstepa A A A | SNP A- 1750726 rseB80.A17
11052786eK stepp. 527665 0.441 A A B B B B A B°@G, wlimitedtime
BBBBBAA | SNP A 1648811 rs694180 111438255
[0221] 438hsmatysis gy Be Borg 48 descHb®! 1B EffeBopacitel AAM cApot Baliaon of

" e A SR e B A L0
ot GEG0E5 tnd 3B EPAALT. Sid BBASRAR (1 BPBH21T3-86)452¢ Balit: B B
BBABBB BBBBBBBBBB, 1 SNP_A 1746401

"lfaﬁfg(@?&%eﬂé&é&ﬁa@@o%&ﬁ@ﬂ%a@gﬁs‘zgsg ?;?726502 BBB

119095860 119.09586 0.366 B B B BBBBBB AABB

B A BAEB A 1A1§Nr569&e“f’7ossﬁ%ﬂbgrs"ﬁ’fwgz 119969618
1996961810266, ) BB BB .3 H AAAAAABA
A [A—TTSNP A T7GRed TS 0‘942210 143640559 143. 040559
0.2 T BB AAABBBABBBBEBBBAABB 1
SNPA- 1306430 rs1i®%04267 148366091 148. 366991 0.321 B B
BBBBBHEBBBOLBBBEBBAMAAATILSNP A 1680305
r 92879490 114976092138 14917602362 038 BBBBBBAAA
ALBBOA Ala A DOSA A || SNPTA- 1723421 rs10494303
150706896 150708056 6-571 BB AAABBBAAAAAA
A LARISTes = s o a1 685603 15884664 151516798
151.516798 0.702 AAAAABAAAA AAAAAABB
B AIl SNP A 1667931 rs10494315 154072954 154.072954
[@228F5 @) RPIASKRABBBBB BBBBBBBBBA |
SNP A-1647211 rs919477 155585918 155. 585918 0.25 B B B

[@25]_8 B1Brsdnal location: 16q24-qter

[0224] GenBank locus and locus definition: NA

[0225]  Repeat sequence 5°-3°: (AGAT)n

[0226]  Allelic ladder size range (bases): 264-304

[0227] STR ladder size ranée (# of repeats): 5, 8,9, 10, 11, 12, 13, 14, 15
[0228]  Promega K562 DNA® Allele sizes (# of repeats): 11/12

[0229] PCR protocol:



B BBBBBBBBDB | SNPA-1662451 rs1149392

157241261 157.241261 0.286 B B B BBBBBBB AAB
we287847A7A A A 1 SNP A- 1695012 rs6683968 15892BOV/0S2006/041133

158.92307 0.571 AABBBB2AAAA AAAAAAAAA

A 1 SNP A-1716490 rs869513 159832184 159. 832184 0. 607

AAAAAAAAAAAAAAAABBIBB 1 SNP

A-1727494 rs4656422 161688624 161.688624 0.25 B B A A

B B B BieBn8l cydleADBIABT&hBoldgyAL ., BudsiaSSNPA- 1646555

r s465748R! he@mE8307 162. 563307 0.405 B B B5®E.B°’B B B B

B A ACychinAfoA3BchdAesA A A 1 SNP A-1743854 rs2093658

16408685Mchathradi8685 0. 317 A A AA BB A ANA4B°B B B

B B A A Aritner linShNp A- 1681011 rs1358948 16%391381

165. 5909FHlofpa8dn B B B B B B B B AB B B B28,B0oB B B B

A | SNEXtéasibasEp90 rs2205848 166407951 166.7447951 0. 31

BBBI®BIBEyB BBB AABBBBBB B B 40, unlimited time

SNPA- 1736240 rs10494487 167046739 167.046739 0.298 B B
[(336] B EheBnkly8s Easfbeéh diméaé\de%cp?beﬁ\nBGé\lePﬂmt@\Ef F&SMﬂs’f’CSﬁvm Stain

rsB?Slg% %684812 168. 481215 691 AAAAAA A B

B misa A oryabiey D80 Berersa @@or@?n PAeditpas W1 §§A 1993-

20t8t ereoTYesi ty of phESC (Abbreviated as "pC') Lines d

LL4L ppCOOOO cR~~"n .aa~~,-r o Mv ~

Lp, .. ~ar 'Ob b 'O p Fr ~~" .a cl

1805, ulte edlincies it Cryeiian Kperads, w2 7 ¢ & IA A

BBBBAABB 1 SNP A-1719434 rs10489280 169204277

169. 20M2I¥ 7 0] 488e feaendy B MWBumiBer Af AlelBs BseAedA [A A A A A A A

1 SlﬁP A- 175398004 s989423 1715914180 171.51418 0.75 A
A R000A A BB A A MNIAAAI SNP
Q8% 17ohg7558 175 48755810 691 B B B B

(o)
A Aﬁ%%}+v4*:;;;;;;:gggg;i%§gf A- 1694706
128466 173 4 AAAABBB
B2d A1 SNP A 11533825 792493119

95043 0. 333 BEBIBBBBBAB AAA
78629596
ABAAAA
3 1179. 839103
BBA 1SNP
55276-0. 357 B B B B
SNP A- 1711261
9AABBBBABB
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[0232]  Chromosomal location: 7q11.21-22

[0233] GenBank locus and locus definition: NA

[0234) Repeatlsequence 5’-3’: (AGAT)n

[0235]  Allelic ladder size range (bases): 215-247

[0236] VNTR ladder size range (# of repeats): 6, 7, 8, 9, 10, 11, 12, 13, 14
[0237] Promega K562 DNA® Allele sizes (# of repeats): 9/11

[0238] PCR protocol:

Thermal cycler: DNA Technology Ltd., Russia



1 SNP A-1706912 rs170885 181673406 181.673406 0.512 B
BAAAABBBBAAABAAAAAA 1 S\P A 1703470
WO 20ABDTO1 182242226 182. 242226 0.595 A A B Br@r/BSMN0M041133
AA BBAAAAAABA14NP A 1696277 rs10489756
182835425 182.835425 0.262 BBBABBAABB AAB
BBBBBAA 1 S\NP A 1744486 rs726706 183604111
183.604111 0.429 BBBBBBBBABAAAAAAAIA
A A IngAFnpubaBO8312 rs7543266 184360480 98L.25048
0. 595 QychngfoA3Acyxles: AAA BBBBBBBIBAAI SNP
A-173917Denst8665263 185050414 185. 050414 044525B B B B
BBBB ARierfinlin8 B BB B BB A 1 SNP A64726093
r s104946Forg86@i75233 186. 275233 0. 464 A ATEGB3E’ B B B
B B ABxtchsitnAes A A A A 1 SNP A 1658415 72%15160
18698871 steB6. 988747 0.427 B B A A A A A A°Q vAlimfiedinde
BAABBBBT1 S\P A 1666089 rs1563191 187849406
[0239). 845HQ6alPsiSRA bEerBldBe Bs @s@itBd B GeBPHRRE TR BysEenB (Bilr Stain

Dfisfiss) B A 0 SR P Lo iy W1 Uiegp1ooa-

20011 68898le 854657868 190164348 190. 164348 0.524 B B B B
BBBBBB BBBBBBAABBLIL S\ A 1723115

Tt YR 190320870 ).357,5,8,8 BBBABB
- pglesRagengleRtor N7 i AHP 5822456

101826836 191. 826836 0.439 BB BB BB BBABAAB B

B|B AMeB B | 1AIBKMEAIGHRE9D MNombrd 0472 8ANGXR@PuFP6|  Number of

192402426 0 rﬂnucg-smp;Amema@ BAE&leBohgargd A For Russi a0 A delées'Qbserved
| 4 A-3p589250 020260071 195802000 3d40052000 6 6]
B D A A A [m} L\wld A A A D A 4 A A A A “0\:09 7

D A g A A DA P55 N A A D R gy A AR A dog 155
SINP_A- ] 048356 0702 B By

BEEBBAAABA®RAAARABBEMBA SNE2sA- 1725025 203
S

r$10494808 1P68215P95196.82152%20. 548 B B.28640A A A B Bio4
11

1

BB BB A AAAARLA A 1] SNPAL1665029 r&I6867172 127

197375495 19 37549570 5 B/ B AlA BOZ2E A A BB
BB #p3 4 7

T\

=

| SNPAZ 17474 19748t 76 4
q 891SS 2

1
025-A—ABB B A—AAA A—ADB
Hetgrgzygotes L = T oder = o o o o] A 310

ForNmptes 1Po1207 T S799gpo0 199822633 199,

o>

J
90 B BB BBBADBBBEB AAAAAAAA 1 SNV
A— 1714962 rle49484 200501 548 200.501548 0.75 A A AA
BBBAAAA 1 SNP A-1724123
lq2§91049<é2;§2m2@1%‘é(&1?§m2@i cog ganedypegaEbls micigsateltefocys
)A ABBBBBBBB 1 SNP A-1673439 rs311286
203999303 203.999303 0.286 B B BBBBBBBB W

007/ 047979 PCT/ US2006/ Q 3. 58 Dat abase S2

? él}rﬁﬁ‘gfqlﬂi‘ B’Fatf:ﬂ’i‘EgQ‘iléét}%P&% ated as " C') Lines E
~" i. LLL

[0242] GenBank locus and locus definition: HUMvWFII, Human von Willebrand factor

p=
7

gene

[0243]  Repeat sequence 5°-3”: (ATCT)n/(AGAT)n
[0244]  Allelic ladder size range (bases): 154-178

[0245]  STR ladder size range (# of repeéts): 9,11,12,13
[0246]  Other known alleles (# of repeats): 8, 10, 14, 15

[0247]  Promega K562 DNA® Allele sizes (# of répeats): 13/13



OFF ~~~a*~yrloMR~0O0~-00r O zLV CGRR
GcQ GVWV Gz CLa JBBAAAABBAA 1 SNP
WOMBH9L16 rs684431 204553812 204. 553812 0. 381r@I/BSM0&041133
ABBBBB AAAAAAB4 AAI SNP_A 1650733
rs2358452 208747444 208. 747444 0.707 AAAAAABBA
A AABBBBBBAA | SNP A 1651975 rs340840
210516282 210.516282 0.393 BB BB BBBBAAAAAA
[0248] A PCRpatocdl: SNP A- 1683565 rs10494987 211525052
211.525052 0,691 BB AAAAAAAA AABABAAA

o 2L BNy LaePifen TelllgBpOid, khegd 1702 212 237742
0.417 BB BeBoioE ABAA BBATAAA B AR 1 S\
A 1683@&0@%11 $66046 4,213109650 213. 10965 0. 24°B B A A
AAB ADATAAABBAA 1 S\P Ag734002

rsl 04950 233 0.714 A A B BB
y ni&\}]‘ihﬁgng A-1677675. 3%0 171

B B .
21553?’%@ S%,. 37693 0.631 BB A A A A A AB"B.. B%gﬁl%e
BBB A 1 SNP A 1703136 rsl 0495156 217 T0HA%

) S o B iger WP i B Soes 948 (gt Svstustion of

ndlSRkr SnBtiBinBivBluBliAndyBeRs baedorthd FAVMyBFB aBd B6R3 &INP.

SHPIRA UL AN RIS 6

rs10495236 221802391 221.802391 0.691 BBABABBB
TBbB 90\ MleR WyeBudhciks forRuvsiaft PEHpIHatderls710164 rs710805
225430849 225.430849 0.429 BB BBBBBBAA BBA
A A AR B Bt P T088357 FAtRg8067 226545242
226.545242 10.298 BB AAA BB BB AAAAAAAA
A[A 19 SNP |A- 173838 rs92868017 2291119361 229. 119361
0.476 1A A A A AGOIA A A[A A MA AAAAAAA 1 SNP
A-117472040 rls18920598 ?‘20’287??4{7??0 387334 0.714 A A A A

A A—A—%—A—ﬂl ‘—A—A&%QA—B—A—A—A—%—-X—PSNP A-1717898
F 52464390 9327 HEES 257, 76441 BBBBBBAAA
A A ATAATA AR g AA 935 rs819639
2333 EeANs 433 21964 Uk BB AAAABBAAAAAAA
ABAAA T SN AT/55297 7s2819772 234214896
234.214896 0.691 AAAAAABBBB BBAAAAAA
1 - 1677233 rs6685861 235621137 235. 621137
@@E?@E@“ﬁAAABAA BBBBBBBBAA 1 SNP
A- 1679485 rs732160 236262770 236.26277 0.298 BB B B B

[@5B] B GhiBmAsonahlokatorA128-gA1A 1 SNP A- 1679759
rs1039529 238918670 238.91867 0.619 AAAAAAAAA

[&SZF’ AGél]ie(%‘kﬁcﬁs ﬁlcﬁoé%s%eﬁniﬁon: NA

[0253] Repeat sequence 5°-3”: (AGAT)n

N

i

g
3

[0254]  Allelic ladder size range (bases): 165-197

[0255]  STR ladder size range (# of repeats): 8,9, 10, 11, 12, 13, 14, 15
[0256]  Other known alleles (# of repeats): 7

[0257] Promega K562 DNA® Allele sizes (# of repeats): 8/8

[0258] PCR protocol:



1 SNP A-1664943 rs879725 240732087 240. 732087 0. 464 B

BAAAAABBB BAABAAAAAA 1SNP
WA2W70482Y rs1093961 241902498 241. 902498 0. 41BCBUB20B6/BI1133

BBABBBBBAAAABASAA 1 SNP A-1672603

rs3844080 243632874 243.632874 0.655 BB A AAABBA

A BBBBBBAABB2 SNP A-1753456 rs10519439

108913 0.108913 0.274 BB BBBBBBBB AABBBB

A A B BierdalSNEle ADNA §8D0olosoli) Ra&sid2 342478 2. 342478

0. 56 AnAiaBIndulatiBn:B B B B A A A A A A A A A5SKC,2 SNP

A- 1697G28ing & BOLOANEs: 4395806 4. 395806 0.607 A A ABBB

B B BB BeBtukitisnB B B B A A 2 SNP. A- 1740868 455963964

5206872 Sprfa8iiRing. 321 B B B B B B B B B B4°BB3B’B B B

B B B B EElogabiP A- 1677893 rs1429220 58816R39C 50881639

0. 369 BxtbhsibnBid3: B B B B B B B A AA A B BBA®&52 SNP

A- 165080/ step6727796 7605796 7. 605796 0. 512°8 Blithited Amb

BBBB BBBBBBAAAAZ2 SNP A 1663651

({/%9]585?1/%(8&1%1%&3 82%be8n chéB9 de0riBlin BeRPBnt® BrB sBstBnd\(IMver Stain
Deiectioy Ey@fa%fiaz Magtal NREg94: Aneypess Corrseption, Magison, WITEA:1993-
2800 ReqTaBle®@O pd .S~ rl b MePnayvocaoain
cpr wuGZaGAAAAAABBBB 2 SNP

c

Tghfs 19

P

rI<$2271333

[ US2006/ 041133 59 Dat abase S2

9 BBAAAAB

8 52241113

1022634410226344031BBBBBBBBBB BBAAA

A B B BleB 2| SNRIefAedué@8 b0 | r St606426 | h08OB:hubGey for Number of
10899146 0_& (uepsiqr-Amerrery RARel@oRer@pd R A Rusgjany A A Allelas observed |
2 |SNe_AL 1676173 né% ﬂ98967.91ﬁleﬁﬂ 1'.15138,0.619_£L4;2_____
A I\J A A D DO 3lj\ N N 2 CI\I')132§ 1RRZCO7 112

AN TG AN 1 AT KNS - AN B i Nl ]
r ZI0 6_ 1271 3I9907T 1L %211331 U Dﬁo D I fb%g!\ D D D55
AR A AAAB B A®RGZ SNPTA- 16906327 (TS 7505603 208
150414467 15. 04140205757/1 A|A BB B B|B B ¢0& B B|B B %4
BiB B B3B 2[SNP A.8883239|rs4683968 |15836&34 70
15. 835884 0 O B®RB BB BPRPBB |AA@®AAIAA AL
A2 _SNPS A- 1677981 $83069002 169%1747 116. 979747 01631 A
A 1A ?@mﬁﬂwmﬁ A A—A AN A A A A AN 2 gnp 0
A- otes AOCAO 1 10 . 010d71 A e o A20 o A

'_plCS UHFIJJIUVUITI J.U\.Q.{. R A . N LI JL1LOJIJT7T L UTTJIU D %2L) 1 M\

BADDD -\AAAABIAAI—\ 2—SNP—A—1668860
rs10495705 20662972 20.662972 '0.564 AAAAAABBA

A

[0261]

[0262]

AABBBBBIBAA2 S\P A 1693698 rs7594267
(0298} 4 567 Hpgag 3as Willgprag factor gem Iy pRvEighlgnisrosatellite locus (vWA)

factor gene

[0263]

[0264]

[0265]

[0266]

[0267]

Chromosomal location: 12p12pter

GenBank locus and locus definition: HUMVWFA31, Human von Willebrand

Repeat sequence 5°-3’: (AGAT)n

Allelic ladder size range (bases): 139-167

STR ladder size range (# of repeats): 14, 16? 17,18

Other known alleles (# of repeats): 11, 12, 13, 15, 19, 20, 21

Promega K562 DNA® Allele sizes (# of repeats): 16/16



AAAAAAAAAA 2 SNP A 1751070 rs1275963
26804398 26.804398 0.643 BBAAAA-AAAAAAAA
WO207B4A7B B 2 SNP A- 1684619 rs2014701 3021068&T/US2006/041133
30.210694 0.631 AAAAAABBBB BBAAAABBA
A 2 SNP A-1648557 rs10490360 32207919 32.207919 0. 441
BBAAAABBBB AAAAAAAABB 2 SNP
[0%916714;4@113;0&%@9145 33123165 33.123165 0.634 A A A A A
AABBBBBBBBBBBB 2 SNP A 1696185
rle49 796 34029149 34.029149 0.274 BB BB BBBBB
B A AlRRAlLYQera DNANTochnolegydAd Bussiisg r s2049638
34866488135McwElaxs 0. 738 AAAAAAAB BYE.2A A A A
A A A @ychinpfor30 exglesn. 1696029 rs1401242 35923474
35.923474aymefio; s B B ABABBBBB BW®BIBAAB
B 2 SNP HAomgatigvand prignes Balons 36427824 36. £9%824 0. 286
BB BIEgsEuAleS' BB AAAAAAAAAA 226
A— 166@@951%'975315 38407251 38. 407251 0. 631C.mnBmitedyime
BAA BBAABABBBB 2 SNP A 1719460
| [@éﬁsogﬁw@nslg@sb@zmera@ng 39dscribed ABGENBIBEES R By (SilBer Stain

N .
PSPt Ry BT B G MO TR g o
2@1R Spt Batde Bl.2 SNPA- 1690204 rs10495900 43528810

43.52881 0.369 BB BBBBBBBB BBAAAAAARB

Tﬁ)le 31 SNHeP@Fl‘Z%&é@s fos MO £ lig jlﬂﬁZreﬂf‘Pﬁ%ﬁ) 50417

D A-1685265 r“ﬂ?ﬂRﬂFﬂ 44721790 44 72179 0_357 B B

BB RAABR SHEWFREB B AR ANK2| SR KLTES05p5 mer of Aleles

“ngn

r

L6 737M73 454423300045, 44233 0. 286 B B BB A B B2

AAARAAAAAGL-2-SNA-A-16807491+5935BE1 45067008
45 967008 U.pb6 B BB A B B B BB B A[A A BA A AlA A A
2 LSNP ,Ag 1721531 rcgﬂzﬁngR’)1 6494033 46 494938 0. 7 B R8
A A A —\ N A 8 A A n el 25

AT A A A Aok A A A A A A A2 SNEA- 1 73401
r $6544955 4723573200817 235737 0 643 AlA A WA A AAA K

AARERB-B-BBEY 2 SR A 16593641 +510%88972 |

497 T &RoA9. 412546 0. 298758 B B B B BB B B B A mRMAAA

ALB Telmmpes o] NP A- 1606383 110495087 50064931 402

50.064931 0.286 BB AAAABBBB AAAAAAAAA
A 2 SNP A-1646009 rs10490176 5097958 50.979585 0.738 B

[0B76Y A (B Huxﬁarﬁc-ﬁmﬁprm&ﬁ@g%h@fb?@@ 1Redeptdp262ahidAtA3Bte 60
Dat abase S2 ter%’z%?%%lty of phESC Abbr evi at ed as
"pC') Lines E°°% ti Q~~~'" 'ca'~a~ytior,
<r ~no~0o0tr o zdC~ QuU UUUU U o4 a
[0eZl]d cClAcm@osdnAl foBatidn5¢33.3-34

[0272]  GenBank locus and locus definition: HUMCSF1PO, Human c-fms proto-oncogene
[0273]  Repeat sequence 5°-3°; (AGAT)n

[0274]  Allelic ladder size range (bases): 295-327

[0275]  STR ladder size range (# of repeats): 7, 8, 9, 10, 11, 12, 13, 14, 15

[0276]  Other known alleles (# of repeats): 6

[0277]  Promega K562 DNA® Allele sizes (# of repeats): 9/10



'b .CYcCcCIJAABBBBBBAA 2 SNP A 1676509
rs1160297 53148971 53.148971 0.321 B B BB BBBBBB
waB287A4A7TA A B B A A2 SNP A-1742892 rs843622 pdWeRH8&041133
54.460133 0.524 BB AAAABBAA AABBBBAAA
A 2 SNP A-1704006 rs5008666 59390639 59. 390639 0.65 A
ABBBBAAABAABBBBAAAA 2 SNP A-1673301
rsl517401 63452358 63.452358 0.738 AABBBBBBAA
(62781 B BCRp®t®oB B B 2 SNP_A-1711471 rs2581047 64219699
64.219699 0.286 BB BBBBBBBB BBAAAAAAA

B o2 MRl GOR2%5 K RHARED 040330 06. 460238 0. 667
BB A AifAdrAAAAAARAABBAA 3955@@,
A- 1722249l 59300940125, 67746695 67. 746695 0. 738 BB AAA

ABBAABBEBBEEBBBAA2 SN A 1655246,
rs1049616p,; 48534440 68.53174 0.333 B B B B B BB B A B
BBAAARABB BB 2 SNPA- 1703772 rs2312208 £9633766
69.633;5%115@0%%).BBAABBBBBBAAA AAAAA
A 2 SNBIfh/D3748 1510489986 70719802 70. 4L ;{,ﬁ%ﬁgd;&e
AAAAARBBAA AABBBBAABBZ ©

[W-Bl Eﬁ%ggﬁréfs Sflggl%%iﬁéle}% ig%gﬁes K eggﬁlr%@ Sig%grgtg% %iﬁ/er Stain
Dretez 80 AR ciBb Y dal N, R6GY Proméh 8 depdBatdm AVBdiBorAWA UB A 1893-
B 05 0 B A AAAAABE AABBEEAAA

A 2 SNP A-1749208 rs4852483 79513076 79.513076 0.75 A

Tebk B. RIRleAFraguenties BriCsucdsign-Anferigais B 2 SNP.
A-1745171 rs216616 80715814 80. 715814 0.298 B B A A A
B B BB B B HlcBrBudicy” [ Nimbht of Allckbbhsdived /100234
930957 81381196081. 391197 0.3ZT B B B BBBAABSB
ABBBBBB A2 SNP A-1728812 rs7577293 85846940
84698 0.274 AORB B BBBAB AAAAAAAAA
2 SNPA- 167621 2-%8%9304 99738211 99.738211 0.738 A
A2 ISNP.

839065-0. 714 A A A A
A A BB B 5—SNP—A-1655538
569G 1030460931403, 46093 0. 512 A A § BB BBBB
A AIA A AlA AchodA A |[Z SNP A-d690274 T1(s1869070
60084t 06. 074094 0. /144A A AAAABBBBAAAA .

ANRepzygots |2 SNP A- 1742369 1s1398132 106705516
6. Toesemedes0l 607 BB A A RABBBRB BBAAAAAA

A A 2 SNP_A-1654768 rs826690 108705477 108. 705477
00429 BBAABBBBBB AAAAAAAAAA 2 SN
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[0281]  Chromosomal location: 2p25.1-pter

[0282]  GenBank locus and locus definition: HUMTPOX, Human thyroid peroxidase gene
[0283] Repeaf sequence 5°-3": (AATG)n

[0284]- Allelic ladder size range (bases): 224-252

[0285]  STR ladder size range (# of repeats): 6, 7, 8, 9, 10, 11, 12, 13

[0286]  Other known alleles (# of repeats): none

[0287] Promega K562 DNA® Allele sizes (# of repeats): 8/9



BBAAAAAAAA 2 SNP A 1671499 rs3961919

112959552 112.959552 0.298 BBAABBBBBB AAA
WA2ATAIATA A A 2 SNP A-1720080 rs2166965 114198dH1S2006/041133

114.191141 0.679 AAAABB AAAA AAAAAAAA

A A 2 SNP A-1712138 rs1346762 114988791 114.988791

0072 AAAAAAAAAAAAAAAAAAAA 2SN
[0&%75%&%&%9&84719 118395025 118.395025 0.595 B B A A

ATAAAAAABBAAZ2 S\NP A 1685413

rs1370380 120731125 120. 731125 0.286 BB AAAABBB

B A Ahgmgel gyclerDNA Aephnofoggiysl. Rusi91631 rs4848174

122659888 oatgmoe08 0.655 AAAABBB®&AXAABB

B B BUclmeAor 30 grissiA- 1707304 rs1215318 125809045

125. 8090sngu8Bs A A B B B B BB BB A ARCAMA A A A

A A 2 SNPrimenx3®33 rs548032 127461866 12944631866

0. 631 A Klomggion A A A B B WD 2007/ 047979 72°C, 30”

PCT/ US2B06p04e:33 61 Dat abase S2 Heterozy4ésbty of

phESCHokb#t¢evi ated as "pC') Lines L L L L4°C@ﬂ@llt€©’f®eo

O F~raay-10M7V) O~-00{ Oe0 OOOb oo ain
[0280]u The gnadysig/ligs beet dongas dggeribedunAienePrivi® TR Jystems Ghjiver Stain

- 77 . .
DAERBA AR AR KOP PR ol Nials Bt R B o
200%.1 0:06bB:113135431360 135.43136 0.488 B B B BB BBBB
B AAAAAAAAAAZ?2 SNP A-1689435 rs10496750
A_OL. 176! . BAABB BBBB
T“’éﬁ%}% SR ER ARSI ; “-“'.’-J‘ie 137712397
7 7;@07 0 ﬁ;{&uﬁr&g RMEWZO?&RRRAdABBBBAAA
A~ 1R Q
ovccdﬁg 13 592 92639 0.476 B B B B
AT A RN/BAATTA B BoB 2 SNR A- 1713885
401539486 140. 153918 4262 A AIB AB B B BB
B A 0esA A |2 SNP A12663529 r|s1518441
0.908218 0.286 AABBBB BBB BBA
B 2 @#PQPA- 43152 rsf nA%gqu 141502410
AT . B BBBBBB
56 = 2. 245134 0. 321
B BB BB AAABAAAAAA 2 SNP
8 s7560400 143121832 143.121832 0.75 A A BB
B A AAABAAAAAAZ2SNP A 1725903
[02901 4 3 171 Hunpe3pogeshyiiieyReogms nocrsRiellBe Beps EHOIB B B A
A ‘

[0291] Chromosomal location: 5¢33.3-34
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[0292] GenBank locus and locus déﬁnition: HUMTHO1, Human tyrosine hydroxylase

gene

[0293]  Repeat sequence 5°-3’: (AATG)n

[0294]  Allelic ladder size range (bases): 179-203

[0295] STR ladder size range (# of repeats): 5, 6, 7, 8, 9, 10, 11
[0296]  Other known alleles (# of repeats): 9.3

[0297] Promega K562 DNA® Allele sizes (# of repeats): 9.3/9.3



AAABAAAAAA 2 SNP A1729119 rs1528842

148291308 148.291308 0.7S BBBBBBAAAAAAAA
WE2W7B4B7TA A 2 SNP A-1716616 rs6734792 151450B90US2006/041133

151.45039 0.738 AAAAAAMBBAA BBAAAAAAA

A 2 SNP A-1645341 rs9287956 151979514 151. 979514 0. 464

BBAAAABBBB BBBBBBAAAA 2 SNP

A-1711079 rs1370502 153235438 153 235438 0.667 B B B B
[B98] A ICBpBtdtoA A A AABBBB 2 SNP A 1751360

rs10497129 153977886 153.977886 0.3 1 BB AAAABBB

?5588%%9?%% ,g,ep ArdngoSh A $G82179 151469155

AAAB % B% BB A
B A A n@ A 1729675 rs6750583 15942369
15942 o BBABBBBBAA% BAAB
B 2 SNP rs997163 161593412 161. é@g 0. 366
AABB 111 BBBABAAAABB 0
A- 1657 921 162517707 162.517707 % BBBB
A BB BAABAAABB ZSNPAg%ltd
rsl446 84812395 164. 812395 0.345 B B B % BUBIRI Mg

A Db S R AR e s

D%teétldh)/@eéhlﬁaANﬁmﬁNNoﬁBGfﬁlSﬁ’@&ﬁegaﬁ&&?z&ibﬂ, Ni6didoh] BA&TSA: 1993-

2@?78 ]1.5%6 .73 AAAAAABBBB BBBBBBAA
1B S - 1673653 rs2278785 168822282 168. 822282

0.3831 BBBBBBAABBAAAAAAAAAA 2 SNP

TAbIE 132 Alkler 8 X tes o IMbdskth-Ab@rigdais143 0. 702 A A A A

AABBADB BBBBBBAABIBZ2 SNP A-1645337

T §9613RR T 70T B8O Aetn T RN A, R P BB BB BB
BT A AAAA A AHB B |2 SNPA31687817 15731693
1716227/A1 171. 622241 0.667 A AAIAAABBBBBBIBB
B BB BBA |2 SNP4A- 1749036 rs4095835 172330518
172. 330518 0][4290B1B B BBBMNWBB B ABAAAA
BIB_2 33\@ A- mngg rs7%575189 1]‘7&612924067'% 173. 840675
512 R R B A R RIR AN AN AR _A_A -
i o e S A A o 55 BB D A
J.l’-l-\)\.if.u 1 DLJ.J.U.b.\ado I THPDHOZZ L J.IO'-I-. OH4OZZ 1 .
B B N A A B AAAHAA 2 SNPA 1673703
I 91983 motek / po039 /74 175. 568974 0.476 AA BB ABBBA
B WDot2iBi04 V979 PCT/ US200& 041133 62 Dat abase S2
Het erozygosity of phESC (Abbreviated as "pC') Lines R
GCCa OO a .C.~ .r OM'd V7 Ob Or Oz dd" c
(ﬁgy URVu Zaaea aaaa 'aaVcZaa
]B S A A A A A

[0301]  The hES cells from this method display many features that are typical for
embryonic stem cells: cytoplasmic lipid bodies, small cytoplasmic/nuclear ratio and clearly
distinguishable nucleoli. The hES cell colonies display similar morphology to that reported
previously for human embryonic stem cells derived after in vitro fertilization. The cells were
immunoreactively positive for alkaline phosphatase (Fig 1A), octamer-binding transcription
factor 4 mRNA (Oct-4) (Fig 1B), stage- specific embryonic antigen 1 (SSEA-1) (Fig
1C),stage- specific embryonic antigen 3 (SSEA-3) (Fig 1D), stage-specific embryonic antigen
4 (SSEA-4) (Fig 1E), tumor rejection antigen 1-60 (TRA-1-60) (Fig 1F), tumor rejection
antigen 1-81 (TRA-1-81) (Fig 1G), and negative for stage-specific embryonic antigen 1
(SSEA-1) (Fig 1C), (which is positive for mouse embryonic stem cells, but not for human).

Telomerase activity is often correlated with replicative immortality and is typically expressed



2 SNP A- 1730586 rs9287989 176543248 176.543248 0.643 B
BAAAAAAABAIABBBBAAAA 2 SNP
WOMGHEREL rs6722762 177140660 177. 14066 0. 345P@I/BSB0@041133
BBBBAB AAABAAASNAA?2 S\P A 1668972
rs10497467 177733918 177.733918 0.75 AABBABBRBA
A AABBBBAAAA 2 SNP A- 1643400 rs2008999
179796838 179.796838 0.643 AABBBBAAAAAAAA
ingeun pells, @nesr collspps anvatioty phstom celis; pglidmg stsBigils fut absent in
mé':s$ Q@lﬁ@c@:’egll 62 Theltells %elﬁrelﬂ l% Bis BieBod BB (BeBrddnfBs B iB vBro
SNP A- 1643999 rs9288052 "181299542 181.299542 0. 488
pl‘BthIﬂBO]BH‘BH]@I@ch&B? pdiffpregtiatedh marpholggy and c}\sp geéilu;gh levels of
2
b e A R G A S R N e T e
embyyei§ hodypfongaipn 1Big2B1 84), $oradsd lgrmtypig sBows Bapels Ipvg narmal
&aﬁﬁﬁﬁrﬁ% ﬁﬁgzﬁ 2 SNP A- 1668055 rsl 0490389
186428458 "1 458 0.702 AAAAAAAAAABBRBSB
BAABB SNP A- 1678177 rs2044683 187026818 ‘
[05@2;1 oé@é&@nseremmg apalpsigves neriprpedppnghe ihogst of the goope éms)r on
th&ES c&lIsONR oy the BRQF 3eddeBA0T1 SHBRRL BRI 2R BrdeadRadon with a >
0583 BBBBBBBBAA AABBBBAAAA 2 SNP
- Jabalgd (50)s oligpadle gt piabpghig 2B andmogalgaus polymggize ghaj mgaction
(P§ ?&hﬁlﬁr@n {BBB BBBBBBBA 2 S\P A 1642958
0497744 194316402 194.316402 0.31 B BB B B B B BB
AABAAAAAAZ2SNP A 1669242 rs135020
l0§%9 1 Fpymonggewy PLR7 gengtyping reyvepleg idgniicapalleles for o 10<B (it gne,
DB BoPoBwEdIdbd (@0 m%ﬁi %16N§1@é&¥§ﬁé15199463403
199. 463403 0.31 B BBABAABBBBBBRB
A 2 SNP A— 1645863 r51376877 204097596 204. 097596
Teplg % Monole: Rp2qnofypj AAAAAAAAAA?2

A= 1Ilo50883 T 50/0[500 ZU494TIZ8 ZOf. 9411IP8 U. po/ B B
A ANA ALAcufdefiniion B BChéomBsoalocBios B B hES SNFNSA- 1|86 86

r sI|0490293 206049378 206. 049378 0 274 AANABR
B BB EANEA A A '\72&24'@232 SN A 50 39%4?’—%{24—
§343F3 7 f 7934338 Byt B BB A BRI B A e B

B BB Anledisg™ 2 SNP gl /988 28RSO chE

2045580 fAds20- 679 A /*7q1151.ﬁ-2§5 B A AAALAA B Al A
\6. Z [SWIFIIA- 1644145126 8360181 209364109 20813064109
355 AmM:A1A A A BIBqB-BLA A B B B BriA A A1A2 P/ISNP
16698 v8/Ar s1816532 | 2hROE3746 212. 09B#46 O|7B8 Al IA/IB B
9A NCAFIRO B B B BB.B4B B B A 2 SNIA- 15@133512/12
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B |AA BB B B'A A Asgfss-2 SNP A- 1720006 rs (094397@
213664725213 664725 0—T02—"AA BB B-BBB ‘
AAAAAA 2 SNP. A-1701518 rs9283527 214674151

[0%6‘4‘] 67If'e]tégizy%bét’ly7(héefg‘z&o§s)%f %11 'ﬁefg‘roéyg%us donor loci (but one, D75820)

was not changed in hES loci. Homozygosity (homozygosis) of D7S820 locus in hES DNA is
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N
\I

a result of mutation (insertion of one AGAT monomer in microsatellite repeat) due to

slipped-strand mispairing during DNA replication and DNA repair.

[0305] These results are in accordance with those obtained with multilocus DNA
fingerprinting (when substantially identical fingerprint patterns for donor DNA and hES
DNA were found).



A ABBBBAABAZ2 SNP A-1692929 rs2166459

215505298 215.505298 0,31 ABBBBBAABB BAAA
WAO2R7TAIATA A 2 SNP A-1755667 rs1250225 216151BOBHUS2006/041133

216.151895 0,744 BB AAASAMAAAAABBAIAAABB

BB 2 SNP. A-1705890 rs1110998 217169458 217. 169458

0.429 B BB ABBBBBB BABBBBBBAA?2

SNP_A- 1743410 rs6719545 218277340 218.27734 0.286 B B
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AABIAAA.2 SNP A 1721280 rs1356399 221 2
By Romdedviis o VG ohe T R T 15 5 1858 8 the oooyte
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dgg%.emg(ls@rg d%}ft ﬁ]ti§ 11a gn(?\/?eﬁs%@moc{] ootlarv%eag in!a}sgﬁgu;s lg 8I§m
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[0308] The phESC lines display a morphology expected in hES cells, forming colonies
with tightly packed cells, prominent nucleoli and a small cytoplasm to nucleus ratio (FIG. 4).
These cells express traditional hES markers SSEA-3, SSEA-4, TRA-1-60, TRA-1-81, and
OCT-4, and do not express SSEA-1, a positive marker for undifferentiated mouse embryonic
stem cells (FIG. 4). The cells derived from all lines demonstrate high levels of alkaline
phosphatase and telomerase activity (FIG. 5 and FIG. 6). G-banded karyotyping showed that
PhESC lines have a normal human 46,XX karyotype, with the exception of the phESC-7 line
(FIG. 7). Approximately 91% of cells from the phESC-7 line have a 47, XXX karyotype and
9% of the cells have a 48, XXX, +6 karyotype. A different degree of X chromosome
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DNA samples were numbered as follows: 1-human neonatal skin fibroblasts; 2-phESC-7 line donor; 3-phESC-7
line; 4-phESC-1 line; 5-phESC-1 line; 6-phESC-3 line; 7-phESC-4 line; 8-phESC-5 line; 9-phESC-6 line; 10-
phESC-6 line donor; 11-phESC-3 to phESC-5 lines donor; and 12-phESC-1 line donor.

The result shows that only one pair (sample 4-5), has been identified as monozygotic (MZ) twins.
Ten other pairs (samples 2-3, 4-12, 5-12, 6-7, 6-11, 7-8, 7-11, 8-11, 9-10) have been identified as full siblings,
and all the other combination of pairs have been identified as unrelated. The IBS columns in the output display
the number of markers at which the pair are both typed and share 0, 1, or 2 alleles identical by state (For MZ
twins under ideal conditions of no genotyping errors, all markers must be placed under IBS=2). The output does
not display P (observed markers | given relationship) directly, but it displays LOD score — log;, {P(observed
markers | putative relationship/P(observed markers | relationship for which maximum likelihood was obtained
and thus the call was made)} as a measure of similarity. The smaller the LOD score is, the less likely the
putative relationship between two samples it.
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The results show heterozygosity of derived phESC lines and displays changes in genotype by
comparison with the related donor genotype. Portions of heterozygous segments of the donor genome became
homozygous in phESC. Chromosome-chromosome number; RS ID-RS number in dbSNP database; Base pair-
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the phESC-1 line gave rise to beating cells five days following plating. The phESC-6 line

produced pigmented epithelial-like cells (FIG. 41, K). Ectoderm differentiation is presented

by positive immunocytochemical staining for neuron specific markers neurofiliment 68 (FIG.
4A), NCAM (FIG. 4B), beta IlI-tubulin (FIG. 4C) and the glial cell marker GFAP (FIG. 4D,

M). Differentiated cells were positive for mesoderm markers including alpha-actinin (FIG.

4G) and desmin (FIG. 47), which are muscle specific markers, and the endothelial markers
PECAM-1 (FIG. 4E) and VE-Cadherin (FIG. 4F). Endoderm differentiation is presented by

positive staining of differentiated derivatives for alpha-fetoprotein. These data demonstrate

that phESC can be differentiated into the three germ layers that lead to all cell types of a

human body.
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AA 4 SNP A-1690578 rs10498488 58658876 58. 658876
wilh b gndept@dghag nedigications andavarigtigns Aresenpompassed withi the spjrit and
scoig'gf{he 11{5\%9@0‘}18 A&%&%@%ﬁﬂ%@hﬁ%@&%b g@k@w%nf%%ﬁs.
r32296274 60986931 60.986931 0.7 5 BBAAAAAABB
I AAAAAABABB 4 SNP A-1755551 rs9285590
61521469 61.521469 0.417 AAAAAABBBB | BBA
A AABBBB 4 SNP A-1707294 rs1271582 64634456
64.634456 0.441 BB AAAABBBB



| BAAABABBAA 4 SNP A-1648725 rs10483805
67325404 67.325404 0.329 BB BBBBBBBB 1BBA
WO2R7M4B7TA A A 4 SNP A-1699466 rs1956528 6785BFR1S2006/041133

67.858721 0,631 BBAAANBBBB 1BBAAAABB

B B 4 SNP A-1682431 rs749397 69414068 69. 414068 0. 262

BBAAAABBBB 1AABBBBAAAA 4 SNP

A-1674164 rs2215132 71545542 71.545542 0.262 AB B BB
RefegerieB B 1 AAAAAAAAAA 4 SNP A 1672631

rs2803971 72182227 72.182227 0.713 AA AAAAAAB

B 1AAAABAAAAA 4 SNP A-1648423 rs1028258

1544 TdiBeli ot 44/ Wibmols ?o%%ﬁl ﬁ 31 e af% man somatic ce
2%21694793}1% teP g«é %Qgcﬁlisg % ‘ gﬁé ?:iﬁ A}é%hcatlgn Nc:1
Hezo@wmms' t UD&Emb %@% r nes o

eV|ate as
OM'cl' 1) O DO[| Ooz

~rQ yHC LQn aet al_, "MR1tfin pote ous cells derlved from
AR b By
A gglg%g@w@y IR A 0

‘A- 1706776 rle483905 78043978

R g%%&@@ R 0 i

s 722889 0 79383063 79.383 063 o 34 B B B
‘ BI\'JEAE]F “érﬁi) 223 ISRL 8 ﬁ‘ngénﬁ}o éﬁgg%gf thesus
r 2379053 2B S8 éaf ’é%é BBBB

B A A B NP A- 1704748 r323 2424

gﬁﬁéi% %gaafmfé BP Efé% niautpring qxygenension @iring ogstigup cycle in
A patgros prfpgs. ¢oun Fochrughysiabsonp Fiysal (1994) 107(4):
83. 5@ QI ‘0,43 BBBBABAAAA 1 AAAAAAAA
A,,/;A ﬁglp A- 1644835 rs1530325 84781909 84. 781909

OE gbt% }ge}act@sulppt@ngnép@r@/ @etBbcélsm of thesearly mouse

SNP %P1@%@%@§“W§¥d%§éé%%ﬂé%i@%é%% 86.238836 0.298 B B
B BBBBBDBB A ABBBBAAAA 4 SNP
A- 81762 798 9980 1%217 F1epiEro 56 pEiet7yshinges gl allggagpnirgbovine

B embayos ,cuungd amderpdiffergniaopygen tepsigrpvith o &thgt cysteine addition.
rs42§@§@ggvﬁgﬂi%%ﬂk?KEB¥@264@5405 BBAAAAAABRB
1 AAAAAAAAAA 4 SNP A-1725723 rs1742083
90256423 90.256423 0.321 BB BBBBBBBB | AAB
BBBAAAA 4 SNP A-1661389 rs10498627 91041872
91.041872 0.583 AABBBBAABB 1 BBBBBBAA
B B



4 SNP A-1705392 rs2148567 93244403 93. 244403 0.286 B B
BBBBAABB 1AAAAAAAABB 4 SN
WwWoRM78406b rs1456988 97557760 97. 55776 0.679 BPE@I/BASAMOAN41133

AAABBAAAAAAAAMMNA 4 SNP A-1684765

rs200331 98457298 98.457298 0.488 BB A AAABBAA
1BAAAAAAAAA 4 SNP A-1682935 rs3918051

99023837 99.023837 0.61 BBAAAABBAAAAAAA

A BBAA 4 SNP_A-173491CIAMB84072 102695759
102.695759 0.63 1 AABBBBBBBB 1AAAAAAB

0. o RN RO A e e s s 5 B s s

SNP A- 1669336 rs1405186 21306806 21.306806 0.441 B B B
B B Brtignpeepeticpllpagtivating afumap opese, Bhewingivating GO0 DSRs: i)

A REARRS oAl dPioaopol AL RN 0 Ftiol a0 ) By e ol witn
a seyipgtlyeeninerkinse bibitor @aipr BWEReBidB; B B B BB 1 B B A
AAAAAAA 5 SNP A 1740804 rs4779462 28026287
28. 003@81%% Qégacavﬁetﬁ)d@%@ t@%é%ét 16w O téhs i%n'%nﬁ‘l lﬁhsﬁc?stA
A A 5 SNP A-1722463 rs2219507 29646927 29. 646927
foongfPm A AAAAABBAA 1 BBBBBBBBBB 5
SNP A- 1730684 rs10519737 30756749 30. 756749 0.381 B B
B B & tBndferBnBthB blabtobystioh l&leﬁoﬁfeédeﬁcﬁlsBandQu%g the transferred
A-1648795 11343900 31431890 31.43189 0.667 A A BB B
blpstocypst ygdey high G tengiory, B B B B A A 5 SNP A- 1755583
rs10519956 32849133 32.849133 0.345 BB BB B B BB A
B A d&nﬁcl@mﬁcallﬁisﬁlaﬁng"mﬁmé cSNRad-(IGIPAE tlopARMBIAEADof the
338273;? 8%;;40.738AAAAAABBAB AAAAA
blastoeyat Aepo{c)s A- 1645977 rs10518868 34381353
34.381353 0.655 AABBBBBBAA 1 AABBBBBB
A Ae) 5u13fsnagﬂae1&658ﬂxﬁe T 31 422(34 334 B 660 f4dedadB866 0.3 A
ABBBBB BABBBAAAABBBB 5 SNP A- 1673073

BB o100 et BT B 355560 st abase 2

Het er ozygosity of phESC (Abbreviated as "pC') Lines ~
2.a p.The nietha@ of clpirg 1 Owleergin fqw 62 tqmsiorkia ngirgaiged bygncudation ima gas

m%turlé el‘fvﬂ)n}l{jﬁ clcgmgnﬁngaﬁ Og_ C(‘éltl’é %‘ a@&g?éﬁ %AB aéou%é" (SRIP
A- 1740676 rs493728 48678247 48.678247 0.441 B B B B B
3.8 B Bepnghodiofglapn R, whegeimthy gas mixgire sndigpmantifngige gomprises about

5%%@é§§%§§%§%¥£9%ﬁ48279 0.357 BBBBBBBBBB

4. The method of claim 1, wherein high O, tension is maintained by incubation in a gas

mixture environment comprising about 5% CO, and about 20% O,.

5. The method of claim 1, wherein the ionophore is selected from the group consisting
of ionomycin and A23187.
6. The method of claim 1, wherein the serine-threonine kinase inhibitor is selected from

the group consisting of staurosporine, 2-aminopurine, sphingosine, and 6-

dimethylaminopurine (DMAP).

7. The method of claim 1, wherein the activating, isolating, and culturing steps are

carried out under defined media conditions for therapeutic applications.



51 SNP A- 1720532 rs2553222 52657040 52.65704 0.691 B B
AAAABBAB 1AAAAAABBDIA 51 SNP

WOMEH4H66 r s4534776 55408068 55. 408068 0. 463 PCHUROBG/B1133
BBBBB 1AABBBBAWRA A 51 SNP rsl550574
56000660 56.00066 0.536 AABBBBAAAB 1AAAA
AAAAAA 5 SNP A 1735597 rs2033721 58609267
58.609267 0.714 ABBBBBAAAB 1AAAAAAAA
8A A Tis nopgmdraf phip 536 hereig 98506 ®9@1isEIBmE0 uabilsd3ord serum.
0.536 ABAAAAAAAB | BBBBBBBBBB 5
9.SNP P lfdRodoh c[a%ﬁ@wfﬁéféﬁ tl@%&?aﬁ(%i_h @i@es@l@gﬁgﬁ% u n%m%ﬂﬁal
BBBBBBB 1BBHB BB B

cqrd $BBWE24 61207054 61. 207054 o. 286 B B B B B B B B B B
1AAAAAAAAAA 51 SNP A 1741266 rs10518707

1051526 fhethdal ok B 6, Wnd88 i 18eBoBeélleBedlis Aophses huarf¥itioblasts.
AAABBBB 51 SNP rs305002 67928959 67. 928959

. A . B BB BBBBB 51
1o Tl iuh 18 therin e ftoniss gresaiagimgs s o
filoBlalsB B BB 1 BIAAAAABBAA 5 SNP A-1698770

rs3898352 74308825 74.308825 0.631 BB BBABBBAA

1751985 ofisns O wSiceaeTc 2 gl W R ot
AAAAABB 51 SNP A 1657306 rs7163689 76352533

13%76. 3BR583h@l of8&imA 18 BheBithB aitBotis iBmitdbmpciACA A B A A A
A A 51 SNP A-1701268 rs1001460 77291934 77.291934

56 AIAAA 5
pgs)NPA/f“?l(sSg‘S%%Et e?s‘%%?é@%%d%sit%éé%@d®5&f@§@02 0.50 AAAA
AAAA 1AABBBBAIABB 5 SNP A 1749864
1?518%8@1@@@%% gompggyetephase 3bapee SOBPETE;B B B B B
1BAAAAABBBA 5 S\P A 1714319 rs10520585

83462 3 baihg AGmhn he?@0asBIR 0By tBinfin BitB BritfzBion ¥NVE) BreliaA
A ABBB A 5 SNP A-1654264 rs1961601 84030610

84. 03061 A B BB 1AAAABAAAA
A ba%%'m@@? Stga%g*zgff THofliaepgapyiping a%@OPO%OAe B B B
BAAAA 1BAAAAAAAAA 51 SNP A 1665669

rsi 05 mﬁse&ingm&ecubas SIB5 (13 VAVl SQRisRg A sérivk-tAreBnide Binase

ng AAAAAIAAA 5 SNP A 1694944 rs3817428
’?it?_’éﬁ 87.216251 0,75 AAAAAABBAA 1AAAA
AABBBB 51 SN\P A 1683397 rs1079537 89675287

89. 6})5R8BathgdEoces Bf EpRc)inredh B/Rnaliud uBiB Bty fBnBtidy,
B A S1 SNP rs10520710 90688998 90. 688998 0.287 B B B

B B A 17 3.
o 105 B AU BpP L e Hleon g T O a0 na
wherainan Anmar gelll pasa (IEMY oktaigd SNPy thAblFo@668 step (D) F2@IRBculturable

92760413 92.760413 0.548 AAAAAAAAAA

16. The method of claim 15, wherein the O, tension for incubating steps (c) and (d) is
maintained by incubating the cells in a gas mixture environment comprising an O,

concentration of about 2% O, to 5% O,

17.  The method of claim 16, wherein the gas mixture environment further comprises

about 5% CO, and about 90% N; to 93% No.

18.  The method of claim 15, further comprising incubating the oocytes with

hyaluronidase. |



1 BBBBBBBBBB 5 SNP A-1700188 rs4321143

93957372 93.957372 0.262 BBBBBBBBBB 1AAA
WA2A7TA4B7T8 A A 5 SNP_A-1686439 rs1551466 9934B61/952006/041133

99.344619 0.345 BB BBBBBBBB 1AABBBBBA

A A 5 SNP A- 1647533 rs352716 100155950 100. 15595 0. 31

A ABBBBBBAA The results show heterozygosity

of derived phESC |ines and displays changes in
199endthypreethpg of elaa i 1. sdwrein inpubiiies ste (@) iedardohout for about 2 hours at
ab@dgnPbype. Portions of heterozygous segnents of the

donor genone becane honozygous in phESC.

Chr onosone- chronosone nunber; RS I D-RS nunber in dbSNP
20yat dbgaesthod el glapa iy, WhererpoTyteiTDsD (PIFF cuse 06/ foube3 minutes
athPfhihage pair distance as recorded by Affinetrix

GeneChip Freq A in Cauc- the frequency of A aIIeIe in

sian population. [0311] In prior resear

par themsedet P@“’%\H»l“(ﬁéﬁ“blﬁcwtl%ﬂ@b@b’é Egried 0‘H§%f about 4 hours at
abbgsybted in  honobzygous enbryonic stemcell lines (Lin

et al., StemCells (2003) 21:152). In human oocytes,
t he ression. of _the second neiotic. division after
2200(:9% ”%Mr?éﬁ R hreehereinpybotng iep (dhig cpried geiferabonicld hours
at@bouldBpiNI d enbryos does not |ead to the derivation of

whol |y honozygous hES cells. [0312] Based on t he

HLA P ifferentiated.cell ived from
21 R B fetrb e R e i St oip T koot
t he oocyte donors, making this a nethod to create
24cel |'Theofetliddef alpauf3, ovhasetn thd adabphotOis selWRRBET fHa4fQ1pLonsisting
CT/USZOO@/ 3 101 Table 19. HLA-typing for phESC
O T e HLA- A HLA-B HLA-C DRB1 DQBl1 -
DQAL phESC-1 A* 01 B* 15(63) Ow*04 DRBI *12 DQB1*06
25DQATFIG Meftod DT Bla BB 20RHORABhDRBopHHE: BEBlonFEnDQAL* 0505
phESC-1 A*01 B*15(63) Cw04 DRB1*12 D@B1*06 DQA1*01

on
e e L R e T ?%sﬁéﬁ%ﬁw
fr@n e QROUB R RSP Of STDRBIPOG e, REBin@RriBQApHaEsing FESE- 3, 4,
1*01 DQB1*05 DQA1*0101 5 donor A*03
d’@@?*‘%ﬁﬁ%@ DQB1*02 DQAL*05 phESC-6 A*02 B*07
Ow*04 DRBI *04 DQBI *06 DQA1*01 A*03 B*27 Ow*07 DRB1*15
2o Phg @e@tgdlof elamp AEshewinpthe serpe (reayipadinapRhitiiar is DMAP.
DQB1*06 DQA1*01 donor A*03 B*27 Ow*07 DRB1*15 DQB1*03

28DQAI A10Bola el E&?e gr?a@%ﬁ ROmEMoP6r JNBL513 DAB1* 06
DQAL* 0106 A*0 7 Cw*12 DRB1*14 DOBi*06 DQAI*0103

hE C-7 A* 1 B*3 B1*13 DOB1*06 DQA1*0106
2 dondi™ Aelats g»nsvcegﬁlaﬁg%h(g;@afeéé%%% 6%‘328 NSF

A*25 B*15(62) Cw12 DRB1*04 DQB1*06 DQAI*Ol A*32 B*18
300w+ 12 mRBA Tok prddipihg BEm AN A 081s foaBd dforfobéerved 0bdyttd dtgpaifienote,
the. genetic material derived fromthe human
“?FE?%ﬁ1asts used as feeder cells reveal ed no
contami nation of the phESC cell lines with materi al
f r or)ttherdinjeding irfto thecploplats of thalobetel @)parthdhdt4]cryidpesservation
p;ES,-l line remained undifferentiated during ten
noft As of cul ture, spanni ng 35 passages. The ot her

cell lines were successfully cultivated over at |east
21 (b) freezing the oocyte or parthenote to a cryogenic temperature to cause the oocyte or

parthenote to enter a dormant state;

(c) storing the oocyte or parthenote in the dormant state;



passages. The cells fromall phESC |ines fornmed cystic
enbryoi d bodies in suspension culture and gave rise
wao o00desiovat i ves of all three germlayers: ect oPEr/D$2006/041133
mesoderm and endoderm af@%er differentiation in
vitro (FIG 4). Approximately 5% of enbryoid bodies
from the phESC-1 line gave rise to beating cells five
days fol low ng plating. The phESC-6 |ine produced
pi gndhthewingphea ¢nsyiear pariieeoteel | s (FIG 41, K). Ectoderm
differentiation is presented by p03|t|ve
[ r
rm' ! r' ! kU(eE P}Q’a)fﬁlr % ne@l@du ré@()?@ltlﬁé’i#eaﬁ@dtﬂg R Jo@}';te ﬁ@fﬁ 93% 1 \)Q,%i(ﬂfl_g a'sﬁgi contacting
thgopeyty With eryisnppherg Fthigh Qu@ynsmn@nd h)ecogtap‘amg the p¢cytmmk1e¢ serine-
thg:dﬁfﬁe(kﬁlagé infiBitor LMicr lavfdz%ngf%' ated cells were positive
nmesodenn nar kers |nc udi ng al pha-actinin (FIG

4(3 and desmn (FIG % whi ch are nuscle specific
mar Kér@ltvaree g @ar@we@ff: REstena(d) pregorEr 6f starrEnwaw Ok tagsion until

Alg)ashbfht WEmGagtherin (FIG 4F). Endoderm
differentiation is presented by positive stalnlng of
dlffegentlated deriyvatives for al pha-fetoprotein
Thes® HakigRBMEerlmas (G {royp Ezgphegipengot the blastocyst; and
differentiated into the three germlayers that lead to
al | ((hyabdltuhy@&fé cellls & thed TOVROT BPAY) onV¥a?FQ7 Fddef LB or extracellular
PCT/US gs 41133 102 [0315] The altered karyotype of
UBETAL: r eason to exclude it formclinica

use Al'terations of genomic inprinting in human
eiryedscudiating steg (o) Buhgict out iderdagteO opnsdil  of
disorders linked to maternally or paternally expressed

i’ﬁ‘?ﬁ?ﬁﬁ &lcla?rg 3@' Where? h 8% & N%Er ce% ?r? ﬁro%cal hu%%% sgl}rge? 8)

I AVEst er
characterlstlcs of the phESC I|nes, and to determ ne
3%-hei Fhegu¢thediiclaiy 3P orhanie theyryopterervdiionagsnt () wpmbmses agugar,

1 r
ol o it o Rl b Bl i
m@elgflms,&he 1l ityar the@aPDEIof pesthenvtd suclethatit candiststanéd) inagemporarily
ds were obtained
it R PO o Pl Bk S 8L L8 R
enbr onic stemcell line derlved fromfertilized
31)00 kesmethod qfh:@ggiﬁ,’ fugher,gh@g@tzg cogtactmg:_t@{;oq:ytezpr parthenote with
o SopRue son ey BRIl My sl repReh i efpectto
mefntalien ¢aMonémmraneg atd et stqbliBesrthe Temembrenaeflthd msfﬁem parthenote.
gene, Peg 1_A shows strong binding in all of the cel
3k 1 nepye lhaﬁ(;ds& ol 3 SFhdrif t@tchmgregevﬁﬁg'ag&ﬁ coﬁyﬂses at least one
consi stent bi ndi ng was observed in of the c
sygapgedecied dronhise gipp consistingipl suprosen gelgﬂme frptpse, gmm and
nﬁ%%ﬁ@ bi ndi ng predom nantly in NSF, hES, phESC-4, and
SC- 6. Peg 12 shows binding predom nantly in NSF
hES, phESC- 1 Smeaker signal ), phESC-3, phESC- 5, and
3%h ESEhegnetnbeliqlaim3ai Weprein Hici cFyoRE sV aHon 4gent Foraprissyatdeast one
s@é‘ﬁse‘lé&tc@lf}mﬂ BB Eou E%i‘sﬁhg & éhlﬂ:%%g Qort)ﬂﬁ ﬁl&ﬂﬁtﬂf ﬁa@fbs@ dltose, and
been descr.i bed MA?h refefence to the above éxanples,
staghyosi | | be understood that nodifications and
variations are enconpassed within the spirit and
36.COoperdhethfifof MBND] PRereif ot tE 8 Parthbddee i g fr&#2n! S
l'imted only by the follow ng claims. WO 2 047979
PCT/ S200 41133 103 References 1, J. Ci beII| et,
ﬁgefg i Qi Rrgein A TPFRIeT iR S4TSR SsE Nanow/K
h@ﬁﬂﬁﬁhc cell nuclei and autol ogous and isogenic hunman
stemcells. US Patent Application No. 20030232430,
Decenber 18, 2003. 2. H Lin et al., Miltilineage
potential of honpbzygous stemcells derived from
net aphase |1 oocytes. Stem Cells (2003) 21:153-161 3.
K.E. Vrana et al., Nonhuman primate parthenogenetic
stemcells. PNAS (2003) 100 (Suppl 1):1 1911-11916.
4 J. P. M Dunoulln et aI Effect of _oxygen.

. - . e N |




6. D.I. Kaufman and J. A. Mtchell, Intauterine oxygen
tensi on during oestrous cycle in the hanster:
w@atrent39 of change. Conp Bi ochem Physi ol Conpr@hws2006/041133
(1994) 107(4): 673-678. 7108F. D. Houghton et al.
Oxygen consunption and energy netabolismof the early
nmouse enbryo. Ml Reprod Dev (1996) 44:476-485. 8. A
Van Soom et al., Preval ence of apoptosis and inner
3& el IThgmeghodtolf elain 30, idwicinethe erybprysssvation sgeneapmpnigksran organic
vuef f€rent oxygen tension with or w thout cysteine
addi tion. Theriogenol ogy (2002) 57(5):1453-1465. WO
2007/ 047979 PCT/ US2006/ 041133 104 CLAIMS 1. A nethod
3%f phedseiod T Rlatm?s, therein e pregnisopysfor & HHEPES)
part henogenetically activating a human oocyte, wherein
40aCt IMhanofbdeP BRI $E Svheteln the BbASIABoR ARnOREPrGesM thélety that
.an_ionophore at high 02 tension and ii) contacting the
inkj5its,AROPRKIE Brotedsser i ne- t hr eoni ne ki nase i nhi bitor under
low 02 tension; b) cultivating the activated oocyte of
41St e[The aettdid df OMind20, txiBfirOMe tidicky is Blcagkacy st
formation; c) transferring the blastocyst to a | ayer
of f.eeder, cell d.culturing the transferr
) o8t aim A GHE e R rag R i Ber e between
abo810). RhrdErCaRr ey to @dinkl BRBGat(ite@Mt if 4t taasttabophsCoder m
of the blastocyst of step (c); and e) culturing the
4% €l llshe ?r];et tolaeof Iclg\rﬁ 2%, W tere n t%g %)oco L& laz%ﬁ/e%gte ?sf cofo %%16 | rate between
cell's, erern curturrng ste (ef s carriea out
abomde3 add 3O R2mireresto @finalempdretureahdt dxtbetfeen labdun-30, and -10°C.
wherein | ow 02 tension is maintained by incubation in

€ o P B RS eSO RyRls b 22 S ogovig grparhencte

tormdevebshififieng li@permi dryiengd.n t he gas m xture environnent
further conprises about 5% CO2 and about 90% N2 to
3%-NR. T - i ' 19 d%
Y anapematiod REIEA0 Shefin T Gt AR g et o
pagthenatonnent conpri si ng about 5% C02 and about 20% 02
5. The nethod of claiml1l, wherein the ionophore is
468! el GebildaTC Il 36 AR HE QB b5 LdniiTisefactn B B 06RY i Erying th
A23187. 6. The net%od o% cﬁiﬁﬁ1f@ﬁﬁﬁeﬁgin t he ' @ymg ©
oaggheionparthigpetoni ne ki nase inhibitor is selected from
the group consisting of staurosporine, 2-am nopurine,
4B PhiNGesdinR ofdRfh %o, vHerBt fix gmmﬁgeg RBydefMBRe oobyte HhE
met hod of claim 11, wherein the activating, i1solating,
pagthencd®| t uri ng steps are carried out under defined
nmedi a conditions for therapeutic applications. WO

4R 007404488 ubGiEM ISR OPRA A b 3B m cklFs @rivddBoRipAABNGfenctically

claim?7, erein the nedia conprises human unbilica
ackiyptgd ey irirom 9humdgpat hod of claim 8, wherein the
nmedi a conpri ses about 10% human unbilical cord serum
10. The nmethod of claim 1, wherein the |ayer of feeder
4% el | Brestpmpralld slap fhrivierait e sgacsl] pospassesphwbsiitiflyidsntical
hdpl Rt Ghe dG RERe I he Tibroblasts are postnatal human
ermal fibroblasts. 12. The met hod of claim 10,
wherein the feeder cells are inactivated with an
nt iAj i . . > i i .
St 1 BlorEeqtoh ainl 16, IRIBPe Slu () P P g IR futture or
oysr epayeed (ymaihfeingihtetpotentdl te fidferentiate to5leripatives ¢fadederm,
i ' | . sing: - a)
e B TR TS B e 00 B AR Bl
diffferentfidtionathien nulfuradn m@laoblast feeder layer.



b) incubating the cell of step (a) in IVF nedia

conprising an ionophore; c¢) incubating the cell of
waee@p/o419y9 in 1 VF media conprising a serine-thrBORUS®06/041133

ki nase inhibitor; and d) @e9cubating the cells of step

(c) in fresh I'VF mediumuntil blastocyst formation,

wherein the incubating steps (a) and (b) are carried

out under high 02 tension, and wherein an inner cel

mass (1 CM obtained fromthe bl astocyst at step (d)

ro

B ot e L ERE op SHERERL (ol B ABABOR Olon me
chigrposamgs g pupleid apd neitafeiee thrdmehipnddergad cwipre.he cells in

a gas m xture environment conprising an 02

concentration of about 2% 02 to 5% 02. 17. The nethod
SHf Theistanil &)l ofhkime #8) wheseingths stamcell isssubstanitinlnidentical genetically
Kjéi&ﬁﬁg con rises about 5% CO2 and about 90% N2 to

4505 The nmet hod of claim 15, further conprising

i ncubating the oocytes with hyaluronldase

SE1 ot PR ST SHE PROUBBET U SErent payee e

for about 2 hours at about 37C. 20. The net hod of

| ain 15, n i_ncybati ste arr

5§ or Tsotin St e o e BRe el i en g Ll iTge of me
d&lofhd¥orting tWBER nbclbdifld BalyindephShe@ENPG nati@rscar ri ed out

for about 4 hours at about 37C. 22. The nethod of

cl ai m 15, wherein incubating step (d) is carried out
54.0r BROm Sl TR 52,3 hetddOtib s@hleell ZhistdddpaEH1B Gath @e donor.

claim 15, wherein the IVF nedia is free of non-human

products. 24. The nethod of claim 23, wherein the
56.0N0PRQkSn kel stela8h g dvietaMnt BRmAeN WhetOMRLBY infiinte@faccording

I ononyci n and A23187. 25. The nethod of clai m 24,
togdoepedTi¥in-he i onophore is i ononycin. 26. The method of

cl ai m 23, wherein the serine-threoni ne kinase

inhibitor is selected fromthe group consisting of

5%t auFhessor FeYeof clrim 3 ryolistain e steayriell §iRygispieone gf gRoge genes selected
¥ &Qﬁ&gd RERVBE)1- 2 2% TASRBL ARG @f Cl ai m
ﬁ%%qﬁa%éﬁggﬁ't gg?ﬁne thréonfﬁé Kinase inhibitor is
DMVAP. 28. An isol ated oocyte' prepared by the nethod
f cfpl | {B3%ch
S cp i ool i, Rt B o BIEH S5 TR e o e
S®mmﬁUhhmgwmwnmmosﬁ%mgoéS$%ABr%ﬂﬂh4dH¥@ﬂHﬁb@RﬁeﬂSb@n@D@TJL
or parthenote, conprising: (a) mcroinjecting into
the cytopl asm of the oocyte or parthenote a
5¢r y Oflicesem velt ofeinimagewhereif B sfenreeilicagptisee hoooglesmior
arth ogeni c tenperature to cause the
%ﬁﬁmégnﬁﬂg%%te to enter a dormant state; (c)
storlng the oocyte or parthenote in the dornant state;
ggﬁ Se(r)rgfrgg{ea ﬁg]ﬁgéne%g gr G/agsge%l%ae %éneg e Par%enog%nettlcaGHy
aaﬁhwﬁ@qugﬁ&halﬂﬁﬁyﬁaxﬁron1step (d) conprising i)
contacting the oocyte with an ionophore at high 02
tension and ii) contacting the oocyte with a serine-
61 hr eORd digfetehitasEcellitibint 60, whefkat thé MiffeRAtidtensdlldnhisiofgmpatible
cultlvatlng t he parthenote of step (d) or oocyte of

QuYtedoneTow 02 tension until bl ast ocyst
fornatlon

62. The differentiated cell of claim 60, wherein the differentiated cell is selected from the

group consisting of a neuronal cell, cardiac cell, smooth muscle cell, striated muscle cell,



(g) isolating an inner cell mass (ICM from
trophect odenn of the blastocyst; and (h) culturing the
w@ed7m4m79 t he | CM of step (g) on a | ayer of ferCEDS2006/041133
cells or extracellular matWi x (ECM substrate,
wherein culturing step (g) is carried out under high
02 tension. 31. The nmethod of claim 30, wherein the
feeder cells are froma human source. 32. The net hod
endetheljal pell, geicoblgst pbgadendiecyts; herprtennigtio sell. odipaggenst], stiotal cell,
[
O Ryt R (Lo SR PLRRLHELI, sypphoid precussor el
1nﬁ%ﬁ%faﬁé§hﬁwﬁédkﬁmiwﬁoﬁnmhh&ﬂns the viability of the
oocyte or parthenote such that it can be stored in a
tenporarily dormant state and substantially restored
63t 0 dihe differantiated agleof cB@m 6Thehamen hedeld Expréssdsme@@filiment 68,
ocyte or parthenote
N L B e agent ¢ hat s
substantlally non-perneating with respect to
mﬁ d%erefn%fﬂﬁd mifrt}rc aém§r2 vrpx}lgerret'nﬁeno f:ltl Q}Pplr%sliezse hta~|'e]tgtn%nFf dgsmm
<xmmmn%amnmﬁmmemhere|n t he cryopreservation agent
conprises at | east one sugar selected fromthe group
consi sting of sucrose, trehal ose, fructose, dextran,
65and The dffferéidiaed cabof cldit 6apYhdén Ge cell aipiesséd, PRUIEVIAL, WE-
§@e crg F e?ervatlon agent conprises at |east one
aFurbgiop teS%he group consisting of gl ucose,
sorbltol manni tol, |actose, maltose, and stachyose.
36. The t ein the oocyte or
S%ar tihe ﬁﬁe@%‘% F?}hbgé’?ﬁ”i“&e‘ﬁhef%‘? theFRL CHEPREARA-TEPRPHFn
30 mhereln the cryopreservation agent conprises Na+

i medi a. WD 2007/ 047979 PCT/ US2006/ 041133
67108 Téls dlfﬁ%ltlﬁfé@ Refhofplaig 64, ywhesgn thgioell gpmprisgghomoplasmic

]ﬂﬁ&%@ﬂﬁﬁ§gN%@5hgpu@gent conpri ses an organic buffer.
. The nmethod of claim 38, wherein the organinc

buffer i s HEPES. 40. The nethod of claim 30, wherein
6d he LrOMesRpMahd th‘ol@?ﬁg Eteﬁ(b@ﬁ’i Wﬁ@&mafhémérﬁ E¥1stadi@derived from
I nhibits apoptotic proteins. . The method of claim
pagthenogpipadly et vaedrpgpides frgm a aw@@zp%@er 42. The nethod of
cl aim 36, wherein the oocyte or parthenote is cool ed
at a rate between about 0.3 and 6C per nmnute to a
6% i nallhetcelirpies eftclpim 68 haler¢in eaph cplkpessesads@utd, XBdaryos®e. The
met hod of claim42, wherein the oocyte or parthenote
is cooled at a rate between about 0.3 and 3C per
70mi nulthe celblive dfickwh 68 cmipaeintasheel] satibstantibiét ierdivaladsoetically to the
d%%§m% -10C. 44. The nethod of claim 30, wherein step
npri ses drying the oocyte or parthenote to a
IeveI sufficient to permt dry storage. 45. The nethod

7]?; e crenl ﬁné ?Maﬁlgr%lfgh‘gﬁ%?lg ec!tc%é:eﬁlls enehcgl?yognrp%?feﬁ ace ro¥ck1

mmbemaym step (b) conprises vacuum or convective drylng
the oocyte or parthenote. 47. The nethod of claim 30,
wherein step (d) conprises rehydrating the oocyte or

7Rar tTenel éne di&laid6saehatio geuslisdeist egiréss SBRArei n t he
stemcell is derived froma parthenogenetically
activated oocyte froma human donor. 49. The stem cel

70 chiica) 48s of¥leheIswhditein HheasRl1E gl 1if2Q6 S@5&ES, Mesoderm, and
substantially identical haplotype as the donor

e hnesThe stem cel | of claim 48, wherein the

cell (i) wll proliferate in an in vitro culture for
over one year, (ii) maintains the potential to
differentiate to derivatives of endoderm nesoderm
and ectodermtissues throughout the culture, and (iii)
is inhibited from differentiation when cultured on a
fibrobl ast feeder |ayer.



WD 2007/ 047979 PCT/ US2006/ 041133 109 51. The stem
cell of claim50, wherein the cell naintains a
whaoogosrwpe in which the chronosones are eupl oPdI/E8IH06/041133
not altered through prolongad culture. 52. The stem
cell of claim48, wherein the stemcell is
substantially identical genetically to the donor
oocyte. 53. The stemcell of claimb52, wherein the
74st erhhe e¢l] linsoxd ' slags €8, veherbly calXokercl sdpyrate. ceB4ine ddngprist ei n
| ' ' he stemcell is identified
}mggbgmﬁﬁfﬁkgPﬁ%EﬁgDﬁgﬁ%ﬁgﬁAgonor according to single
nucl eoti de ponnDrphisn1(SNP) markers. 55. The stem

cell im 52 Nt
Phi s ocon‘% a? PERS (ioﬁl% Lkl g‘r)lhlegigous S{aygl e“HIIFT I’s?{eé%hs & cglfs are
denVai firord 8artlwh@'eeetwaﬂﬁa:tisatedmm’[eb fiod ogre bonbedubign donors.

i mprinted according to donor origin. 57. The stem

cell of claim56, wherein the stemcell expresses one
760r [The Ebgsnelar 76 Chietkin E4ch Mibtafemeinbetis demtiFied s  @iliafbling,

NREPN, Pegl 1A, Xl nd. HL 58.. T te
hal{tjintsror ST T AN g eI T RO RN P s LD
or nor e narkers selected fromthe group consisting of
4, TRA-1-60, TRA-1-81,
7Th ?@F Qhﬁaaye? |°1%‘?11;é J Wherg e ogpds dener t@et@peﬁ?t@é? Wlth a member
0fﬂ@ﬂﬂﬁh§es honopl asmi ¢ mitochondrial DNA (mt DNA). 60.
A differentiated cell derived froma stem cel
obtai ned froma parthenogenetically activated oocyte
78f I OMh@ B FBdT AR 96, wikkein Ihﬁm@blf Jﬁﬁeﬂﬂﬁé@ﬁ@é@n&ﬁlchllﬁﬁnpmntcd
cl ai m 60, wherein the differentiated cel
acerdipg P 495 ENOYRH-t he oocyte donor . 62. The
differentiated cell of claim®60, wherein the
differentiated cell is selected fromthe group
79¢ ondihe tibrgty ffcladméuwlesicin cachangmberishaingeygewd for atdepsioang MHC
AIBRS s GOh byt Spheh muscl e cel |, WO 2007/ 047979
/ US2006/ 04113 110 endothellal cell, osteoblast,
ollgodendrocyte hemat opoi etic cell, adi pose cell
805t I GiBhin& éﬁ claii BN OGN Efn nf?e%{bref’faﬁ%ﬁoz)%‘é&dfo& bl |
kerat i nocyte, panctreatic Islet precursor
copbiration pfedHCodleles thae the dehenmembeb bf tha Hokrasmdoder nmal
cell. 63. The differentiated cell of claim®62, wherein
the cell expresses neurofilinment 68, NCAM beta
811 | | -Thebbitaiyngf cl@EAR S, witer@in eaphdmendier Bt kehe hewnbdzygoub. forldne or more
HEAEfagsfF%ésat 1N %e%'esa' m 62, wherein the cell
expres i desmin, or a combination
t her eof . 65 The dlfferentlated cell of claim®62,

wherei n t he ess s VE- Cadher
2 ondrRap et 3 hEan S b e i - b ppngfia &
HICA &*nHB A, andMierdiaplotype carbihatidnfr esses
al pha-fetoprotein. 67. The differentiated cell of
claim 62, wherein the cell conprises honoplasnic

83m t Ak OBy ¢ cldaA1( \thdﬂ\lﬁ\}he H88A clAssaBhdned hib SeleHdus | HIGA

autolo ous_stem.cells reln the stemcells, are
DRBH) PEP¥ r BRB4pdiiinb |caJ‘|dIRP%]ct}iaP]é’F3@8 CHBRIPRILSf 1 om

a human donor. 69. The ceII I|ne of clai m 68, mhereln

each_cel |l possesses a karyotype. 70. The cel

84 i ndhefibpaphplag, 75mhfrrep ﬁacea%qﬁnb@é (i) W}Usvrelefs@feaﬁ £1 & WO culture

foi @k%e Bh&y’%lar gi%r}sglhtﬁﬁk {1 pbRntid1 % dlﬁelreﬁﬁat@e%heauvzsl@f ohB8r all of
| i ne of claim®68, wherein each

is

enéeckémq Begofigrm, ﬁ!pflr sotrdern e tiionghobthe e@ﬁm aéqi (i) iy inhjtpted from

diffent&8bh w'h!eﬁ‘&ﬂt‘&fed(‘dn%' P iast WORS €lyBr. t he cel s do not
express SSEA-1. 73. The cell I|ne of claim 68, wherein
the cells give rise to ectoderm nesoderm and
endoderm germ | ines. WO 2007/047979 PCT/ US2006/ 041133



111 74. The cell line of claim®68, wherein cells of

each separate cell |line conprise honoplasmc
wodeookongdri al DNA (ntDNA). 75. A library of spemus®iné/s41133

conpri sing aut ol ogous stemirells, wherein the stem

cells are derived from parthenogenetically activated

oocytes fromone or nore human donors. 76. The library

g50f crh@hmm?yfbf clMlﬁ mlvvhe@é&!shch mmeymﬁﬁﬁp@a kh@otlygé%ﬂltwﬁla;me
as a full sibli hal f bl i ng unr el at ed

chioRIOs TS gplaid ﬁgi ot ﬁlmdetbmualeprsbmwmes m ( SNP)
markers. 77. The library of claim75, wherein the
oocyte donor is histoconpatible with a nmenber of the

86) | b&h? libraryepf clpgya 76, whesgiy cash mepnkergan Giffepgdipteiinio ip eptadioen,

md3bdeiCarldlRiHedn bsmPGRAENEal |y inprinted according to
t he oocyte donor origin. 79. The library of claim75,
wherei n each nenber is honozygous for at Ieast one MHC

al | )
51 ) Skl g AR 9B B L2 il U L
dedvefdf%mparthenmmmalﬂy whivgéd de@ealibwlogs ot llnam Imtmen dorves:

menbers of the library. 81. The library of claim?75,

wherei n each nenber is at | east honpbzygous for one or
88nor dhe tdlbank afdaim &g mbsrermribe pdrtherpitardsvd heegewibwatedihder low O,

nTsjlr})%uln nary sqffor(r:rlla%' m 81, wherein the HLA class | genes
a8 We et eI PO BLA A*, HLA B*, HLA and Ow

haplotype conbi nat i ons. 83 The Iibrary of claim 81,

mhere t he HLA class [ nes.are selected fromHA

DRBAlleﬂ,ba é@lpp Eﬁ'—r(% u 1 % } SR Herfi&%els%e,m cells
ard@pived ftpa p@ﬂ]ﬁdﬁb geabiicllg actBated ]Sh@tds lﬁbﬁeme 0dnoéd Iaintin Adonors.

wherein each nenber (i) will proliferate in an in

vitro culture for over one year, (ii) maintains the

90pot enibthbd bfredtihd LaBjtkd iatneedtﬁeraﬁr &dﬁqﬂsmg ad@fnistRg@loellular
al |l of endoderg%rneso ermtiss

ct es .
cOmRPHIYHOTPrisRE ditisrantipte Ceélg]dm(ﬁr‘f“i’ fhe i r?ﬂ%rif%lff o5 dsgived from
a sttink EQr HtihaAtiodNa YhiSBnspehdtidhl cavat@d édcpﬁa FRhAShunh REBAT.

| ayer. WD 2007/ 047979 PCT/ US2006/ 041133 112 85. The
l'ibrary of claim 84, wherein each nmenber naintains a
g1kar Yat egol aca@mlﬂgkotclh%n slelgtgiatarel aﬁ%&fe@éxﬁa@a Be1PisAe18d18H from the
not altered throzi rolon ed cul ture. The 11 brar
SrQyp copgstime b a ngered pell exdiac Pﬁéhﬁé?ot% s ?qﬂe?t@*ﬁ?ql apgele cell,

enﬁ&héhai Qelle th&ﬂ)@ars{rbh % Qc%zfé’fheréaﬁ&bo%g Qgle %H’lpgérdgil | dn88al cell,
I's. 87 onpri si ng cryopreserve

Chplai’ft)chféfh e%t@gytemgqi@icmeﬂﬂ@rq@a@mn@weegtl%nsl@t Iypephoidpiequrserreell,
RNEROAEARH baRbhyoRBldnaleg cocytes from one or more
o unahﬁﬁonors 58 " The cé%? bank of claim 87, wherein
t he parthenptes have been cultivated under | ow 02
92t ensh,Q ﬂmeﬁf&h 'a!:copcil {o%?a)ﬁ'ﬁgo J‘%ﬁ 'I'_h%@ubj §c(% réobrﬁf% Jhsé%@@é%lected
conprising cryop served aut ol ogous st m ce
fromh the@ranptchuesisting of Bakinson'salissasdedintimgtoh's disease, Alzhe1mer s disease,

C C

AI‘F? n_'élrﬂ%&g%ﬁ(%géclts og GIJLJMI'AC‘% ﬁl%l]r\élg%%glgr%?r P\ ?lhlgtr @&ﬁ@? %@tl%t&ls

lmeeésleaseh diabetbs, heaotisdasd, ngcbatieginstabion, grtitege déteets arinjuries,

b o fc'llté on Co[‘?rf esalsg 1ga|1ffzeicr:t teils%t an(ica‘nc\’\'her ein
upﬁe St VFEp SR I di5eas IXPE eryve fon1 a°St em cel
obtained froma parthenogenetlcally acti vated oocyte
froma . -91...The net hod accordi.ng to cl.aim

AN TR R T R R e S R
the groupremoniag 3 firsd groviucki fremragiatio’ Bl fertilicai thinaa oocyte;

cell, smooth nuscle cell, striated nuscle cell
endot helial cell, osteoblast, oligodendrocyte,
hemat opoi etic cell, adipose cell, stromal cell
chondrocyte, astrocyte, dendritic cell, keratinocyte,
pancreatic islet, |ynphoid precursor cell, nast cell
mesodermal cell, and endodermal cell. 92. The nethod

according to claim90, wherein the subject presents a
di sease selected fromthe group consisting of
Parklnson s dlsease Huntlngton S dlsease Alzheiner's

______ 1~ N T



bunms, foot ulcers, vascul ar disease, urinary tract

di sease, AIDS, and cancer. 93. A nethod of generating
webk@nedromuman enbryonic stemcell |ines conpriBCHYS208§/041133

renoving a first pro-nuclei1froma previously

fertilized human oocyte; WO 2007/047979

PCT/ US2006/ 041133 113 b) transferring a second

pro-nucl ei into the enucl eated oocyte of step (a)

wher ei nbxtrasisuingageqond proguiclsi intasthe emicleatgd poayta ofisjep4a)

A0 QR RAAGY Lo prBRuRGY ik A Ne mOther of the

donor, or 11) a parthenogenetically activated oocyte,

wher ei n t he ipa donvnedayie ayfan bpeyte o iteendthe obthemlonor, or

repl aced by . I . r 1. i.Qr

o aot i vat, it e @iy B ARNELoBAE biEl proRlu:Rlof e

oocyte of stm@pyifbis hem replab¢dnt theysfeus of addnonspmatic cell prior

wherei n an ilnog VaﬁgA,l mass fromthe bl astocyst

contai ns the enbryonic stemcells.

and

c) cultivating the resulting oocyte of step (b) until blastocyst formation,

wherein an inner cell mass from the blastocyst contains the embryonic stem cells.



