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fertilization by sperni/NT to prepare cocytes for embryonic stem cell generation.

Parthenogenic activation is the production of embryonic cells, with or without eventual



activated oocyt es bl astocysts, ICM and/or autologous stem cell
sanpl es. enbodi ment, nethods for adm nisteri I
bank are pI’OVI cfe SJ;S’U S. Publi shed Pat ent Application Nonlg%%g%ﬂglﬁi%
which is incorporated by reference herein in its entirety, provides
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Preferably, the oocyte is human.




Norrmal |y activated oocytes Parthenotes created Bl astocysts derived

Li nes gen Wth ICM Wthout visible ICM 1 8 4

phESC- 1 iﬁ{%ﬁ%@?fa‘*ﬁaay 2 15 8 8 8 3 3 phESC 3 phESC 4 phE@é’éSé\“F’“"flﬂ%:‘m
whol e bl astocysts 3 27 14 121 112 3 2 phESC-6 from whol e bl ast ocysts
4 22 11 10 10 2 3 phESC-7 from whol e bl astocysts 5 20 94 7 7 1 4 No
cell line generated -two oocytes were not actwa ed; - one oocyte
degener at e er i LOny te. not . acti.vated; . -two
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col oni es ahd phESC cells on feeder |ayers were seeded onto mcro
cover glass, washed twice with PBS and fixed with 100% net hanol for 5
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were dil ut i.n.bl ocki sol ution and. us or .one hour at . SSEA- 1
(Vas01) - Fetmbyit SEER In St ARb IS b ha Iy LRignsi o satng
?CM-IA: 823(8 g/;bﬁzh? (355 OKI matemqgﬁmmyf Iﬂ&&ﬁﬁﬁﬂ&ndéfi;oﬁr&)g, tedsitch, Wﬁ’&eh ImBd cell

; 0 con. ter t cells re : ,
secondary é?ﬁfsle%ggl&gso gkfngg ?c’f?l tﬁ%Pégﬂ‘é'St(Hf?‘gﬁﬁ 8‘31%&%9%% \éafs) %ﬂﬂﬂoﬂ@@‘mn
(1 g r1 88 (I’)l fl umaps be ﬁﬂﬁﬁailgjﬂ_?_iyéﬁdﬂbgingmi@&ﬁﬂs ml d gﬁg irr%iitﬁﬁ@ﬂ)drdﬁﬁﬁdﬂt Fﬂv!ir%t_r&dué;ﬁ,

; in + en- appl i ed for one hour at : S
wer e msheggéﬁho'ﬁag%e@’%@ra&‘g?]g?ﬁgﬁ with DAPI (Sigma) 0.1pg/ml in PBS
+ 0. 05% Tween-20 during ten mnutes at RT. Cells were washed and
mount ed on[081l4]desnwirtlatel/bsyiect the Caltdnsion fidmhe infdbutiti36R Bl edUTREIO Sciivalitn
visualized. wth a ugrescence m croscope. WO, ..

2007/ 047974 ﬁ&i‘/t‘]‘ﬁig JE%PB‘%’I"%%%&’% 8‘%5[‘61?%1 thiire PAOREE COTBHSiRg an O: |
mesoder ma: caneerkeatisn biabolir 226 Opeekbont % emwl Hedd tHe @wihﬁgn@éqdirﬂnment_ﬁérmgr
contractileg ryoi d_ badi es, non al _nmou nti-desm na anti body
anti - humamm‘g\\e ?fa%ﬁﬁt%/??rﬂh&m?b%ﬂﬁﬁ}f %B’rﬁbﬁﬁﬁ?;?/‘a 2t he nuscle specific
mar kers, and anti-human CD31/ PECAML anti body (R&D Systens), anti human

YE Cadheri W013)C Td4hothertrelbted uspeRdbe SYE tredia )is aasentibity Reudsftnbelhiumbn products.
mar kers were used. [0174] For detection of the endodermal markers in

enbryoi d bidies, , L hunman_al nha-f et oprot ein

ant i body (@gbaSys]tﬂg%ﬁe\?\/a@tad;%g&%[lgo?%{jﬂ %cg%f Pfﬁgﬁﬁ‘ﬁ‘(’;‘fs@ﬁgf‘)’g o0 mfhods are
t el oner as epgidediiojudiiylig@htedivaet dell enasive sIOMIt as@redfobni fichwet@send
activity erfaorned accordi to the manufacturer's

epeci fi vat (B Gl RS e S e Mot T B0 (Cheni con). [0177]

Karyotyping [0178] To anal yse the karyotype, hES cells were treated
with | Quglti7]Denb endthérrembpdingna huhar parthendgenic setivaidonvestaataliat loo6td35%

trypsin/E . [ . ri.4u t. 700 x rpmfor.thr

ni nut es. %Eéﬂéﬂéé]l?ﬁé%{b\a%?g%%g%%p%ﬁ%&e“g tﬁeﬁpﬁgﬁr?n%a;e%ﬁr%%&? }f@f?“%eﬁg ith cells
i ncubat ed dgrprdgenprareustbsandnlRiFogehictte thereppatadr,drutalloing bl milogone
super nat anf, 2moved.and .cel |.s were resuspended and fixed with 5
i o an | B BRI AR e o B P ol BRTERT R I e gl

m nut es at imm@e sPitemfis typicalymavofdef.he cells was repeated twi ce, after
that the cell suspension was placed onto m croscope slides and the

preparatio r i it i a i f.ied Stai Si o

Vet aphascoltPril daf B teplhe G SR B s e d b p i hpgemipaty
st andar d Oadiaatdd nepytestiymdvidélianti ty of 5/ 1000 net aphase spreads were
reveal ed and 63 netaphases were anal yzed. [0179] Enbryoid body

[0019]  In one embodiment, a method for producing human stem cells from a

cryopreserved oocyte or parthenote is provided, including microinjecting into the cytoplasm
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D6S366 [0 1‘2%"82’?%%%0@ | ocation: 6q21-qter [0215] Gent‘gﬁ/%S%O(q:)?f}le%sd
| ocus definition: NA [0216]Allelic | adder size range (bases): 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/ 04797
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Technol ogycWegenic lRypepRrg taiceysgfit to perredommt 9B, storingiyie boayty drgerti3fote in
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anal ysi s mahergsheshivation infdudes dnadtingithEbewirowitlesn iahophorerat Bigh € ttension and

eval uation I i & indi v | izj,ng. syste ased on the
v £ nediaiRl B HoBtte 4RRG Lo REbh AL rmé“pr;'%té’ YRGS Qo Taat pert
(1998) 41( QltidRing@)e. pagbenoapylactivdted Pabyiteutler 1aiv @) tensforaotitblestary st formation,

Russi an Po ' | | frequenc um |l el e X
obser ved 10 BENHABnd B BaIOR Sy REl Rl 3F s Blslieyst 453 cypuing e
15 0. 175 6&lief heQCHI oh dAyd.of febdet cdliy, avhers aniphing islcarriedRAP@rler HigR 23]
[0224] [02 SAi 0226] [0227] [0228] [0229] (4) D16S539 Chronosonal

| ocat i on: g24- qt er GenBank | ocus and | ocus definition: NA Repeat
sequence 5 -3": (AGAT)n Allelic | adder size range (bases): 264-304
STA | adder [0§20]e rlanpgeth¢rembodinept attelogois ste@y cells dérved frdm phtherdgadgaly
K562 DNA(r I i of repeats):.,11/.12 PCR protocol . 13, 14,
15 WD 200#@%@9&%?%@&%@8?%@ I‘“ﬁ%‘)‘)’i‘ﬁ%ﬂ}&él"n‘é?ﬂ@?@r he HRIA SPLRATsLYy
Ltd., Russjubstentialyddentiod hivglotypeasabGiondt celly @ b refatédaspaf), seyictedls are

Denat ur at i So%gt{aln 5ld ﬁ‘rcilrrer tiI inngi ﬂ%%ﬁc 30" El ongati on72C, 30"

Ext ensi on St eprree dameglepneticaliy o ip dopdicflli t ed time [0230] The

anal ysi s has been done as described in GenePrinte STR Systens (Silver
St ai n Det elf02Hn) ITeobaipeet] a femuell is MentiDR04 2 fFl sibigrofEor dradadccading to

Madi son, 5 . - 1. Se ble 7. .Tabl.e 7. Allele Frequenci

f or Cauca\s/% §ﬁhn%%t}%?g glg‘%lgﬁ)gfsgl@lﬂz gifrrséarhaenr?}: - ?\iﬁ’ﬁ%ear&%“fw‘ﬂ[ 1° F%Qémcaﬁﬁ’
observed 6intprip@d aOcotding GOMDnOr &igh.026 11 9 0. 107 45 10 0.079 33 11
0.319 134 12 0.269 113 13 0.167 70 14 0.031 13 15 0.002 1 Honpzygotes

o1 TIPS 55 T T BB L Pl O

7q11. 21- 22pagbaBmpaketicaldysstizated d@yiedioaied hnndn donor iNdisBlegdaln & edpianapect,

5'-3": (A A L.el | [. si,.2ze range. (bases): ., 215-247 VI | adder
size r angqu\ %ﬁﬁgﬂniu g%gg?ﬂsl?‘gﬂ o5 @u,t gt gf”%%{,o’ i&?“@bﬁé‘gacﬁé%%%m&ﬁ
Al |l el e si zmssclefcellf a steipted trm¥cle Gll]ldn RGRhpliad tall; ah ostddbdastyah oligodbBlrocytINA
Technol ogy, Lt. .Russipa 12, 13, .14 2007/.047979PCMJI S2006/ 041133 43
Initial | n%eﬁbag?qo(l)erﬁl:c cal/capiaﬁlgosfeé‘ ”3%“8%‘% c@ﬁfa@f’l‘;‘f’ ¥ s Oﬁﬂeﬂae‘ilen‘ji“m

| i nki ng El eiigakéretindexte papanomnatit ielpt, 2 Hatphokltpegurs8bésl], 2maf4€ll, adhesofdfaal
30" 72C, 305, 72C_ 5. 4C unlimt ti 0239] The apal ysis has been
done as de®d: R qnﬂomgﬁfil'nﬂ@é%?r%%%ge 641? J‘Eﬁgr taiediceerpiessed ye
Techni cal ' dvandratmabieers, DROAngPOAR Gthiled td) a6 RbfildRent FBNGCAN, bell mHURAulin,
1993- 2001 e Table 8. Tabl 8 Al |l el e Frequencies for D7S820 in,

Di ff er ent 1 alphagiginigy desnin, RECAMs ¢ YEsGadhvey. aleha-felentoiin g 2 pombipations
Nunber of iAkleef.es observed All el e frequency for Russians Nunber of

Al |l el es observed 6 0.002 1 0.0012 1 7 0.010 4 0.0087 7 8 0.155 65

0. 1928 155 .152 64, 0.1480. 119 1Q 0.295 124 0.2524 203 11 0.195 82
0. 2040 104085y 1B ietietsTbeg ey SqHs <oRPrsne BitgsEys sempslphaisionsd.
0.0050 4 HehmziEctenscells aRetipddat T Y tkRGeAditalBlR TR BbocsRIBLAS: 18k

402 [0240](6 uman von W | | eprand factor gene hypervariable
m crosat el %g’f'é ﬁd’&lﬁ asnefts WW—ASI# IPBW?LTQZW?%’ES MO%TGBE%’F‘F"O%? cells of the cell
12p13. 3- 12pk3xive fif234 todeeiBambidtafil Sndéio Qe bR ingd t i on: HUM/WFI 1,




Thermal cycler: DNA Technology Ltd, Russia Initial Incubation:95C, 2
Cycling f s: Denaturation94C, 1' Elongation an Ier

I'i nki ngGOgO g&Tgﬁzﬁsi on step: 72C, 5' Hold step:4C unli ﬂ??@ﬁ@?’%ﬂss
[ 0249] The anal ysis has been done as described in Efrenov et al. (An
expert evaluation of nolecular genetic individualizing systens based
on the HUMWIFI | and D6S366 tetranucl eotide tandemrepeats. Sud Med

Ek t (1 4142 : Tkl u i
For Russ) an Uit e S dlhinont 8 STl & dleol ol il ing By el ANERRIES
observed 9 vdetsghe narthepptes aggderived frompagiomogensticelly actpe®d BdytasFradn Of:Qor3 1
14 0.058 2 s To Ale . . 5211102

[0254] [02?@%‘? }[“85%%& [352%1@{ f%%#@ﬁ%ﬁ%%%&&%ﬁ’gé@%ﬁﬁgga iiged

13q22- q31 G=sRaMkRtl Wasipsyddermaborus definiti on: NA Repeat sequence
5'-3": (AGAT)n Allelic | adder size range (bases): 165-197 STR | adder
si ze range [do#spf ImeRGSddinnt, § cellliPhnk Ildi - if
of repeat s)[. 7PPromega I CEJGZHDNK%r)_ All eslc?aogzc} 1%12$%%l§%?¥@%%§g?§@0g§}158
C PCR pr ot 8E® celly yvheredhe stem celpy arpderived fron opOrnSREMBIIY AdtivaBd 46cytes from
Ther mal cygh&ér méudecBRt0gy Ltd., Russia Initial Incubation:95C,

2" Cycling for 30 cycles: -Denaturation94C;, 45" Priner |inking64C, 30"
El ongation72C, 30" Extension step:72C, 5 Hold step:4C, unlimted
time [0259]9%0k alnaAngbpenphodinrub s rarthnd of retiimg @siijeal in needdhvart) aompriying
STR Syst engdrhiBistetRE a2k} JBRipSSHbIBnphSHE B i | R4
Promega Cor porat.i o%,a Madi son, W USA:p 19%3-@%8%@%@3’ #%5?1591%0. Tabl e
10. Al |l el edifeesgtiatad pAYs arcferivadionn 7 stem qjiobleined frommmartheriogenstisd Uyeaictvated
Al l el e fregs8aCHorh Ahufah 8ol ' saerved
Allele fr eque_nc_yofor Russi ansﬁﬁ&%@e&?@%%ﬁﬁ@é&%&%@%\'s/%%ﬁe%l %&%gﬁ’ %
0 8 0.143 eYsElingoix neppongl @llpgpdigcel; D8Rt muscleGel), ehRdaupledeB4 55 11

0. 305 128 O4: . 0871 70,14

0.057 24 0 403 4R B oRaT e RN ik Btotly SRl oo Jdpun

312 Total Shkawgrasyteasoayte dendritio 2610 keradociarpncrentiv iV, lyatphaidchrécansbotell,
h L ahl ) i WA) [0261] Ch |

Pocat i on. Tan ST el ahabattinadhfudeRilizal 10| ote def i ion.

| TUWWFA31, Human von W1 | ebrand factor gene [0263] Repeat sequence
5 -3 : (AGEPPA [ One4plater asmeet, the deldect preseatsagdissase(solesied fromBOErbGT

0265] STR P28 , - ) 14, ; :
[ 02606] O herHtahe SFAGRERARiskdlo ok BAGAL Shepsel Apgiinerd iped® ars, spinatspra
[0267] Pr oftefesis eiEBpepNmltiDle sldresissmuicuis dystropliy, cyspie fibmyis, 164 dBeash)D

2007/ 04797 3BENL 00p col; ..Ther.mal .cycler:
DNA Technol ogy SE?%. , %%éllje gﬁilflq%te %%%%%%‘ﬁ%ﬁ?@%‘&?“% ”‘&3%?%1 g for 30
cycl es: Derigmentasa).cngid@e defecElopinjates,dnrmniotpricens wvadcilakdina6d) Grindy tract
Ext ensi on sten. 7 ' step:4C, unlimted tinme [0269] The

anal ysi s hgléé%g%gﬁﬁgb;ﬁlg cIé_lﬁgs?‘!eglescri bed in GenePrinttle STR Systens

(Silver Stain Detection) Technical Minual No. D004. Pronega
Cor por at i ol028Indilsone enpodisgent, d@efod PBeratBpelohad hemdremBigiliestirh.cells is

Allele Fre ' ] ' ' ent .. Popul at.i gns Al | el
Nlelo fromuanehSiohhe LTS brodc) f it SRbiolRD Kol Rign ool
Allele fregmsfayngpsccmssandeiNuiierenofleatd @hps, wirsethe sebodd p-H0Ri §
0.0025 2 1 6 7 15 0 2 35 0,,0920.74 16 0.211 90

0. 2227 1710 PR ol (ot B e Vi R B8 mbieR 65 dok 0736 0 087 37
0. 0833 67 pOthen@RdetRally @198ted GocRte, Fh&O hePrddmdEl 3f the lbosyee g k& brepBeedby
Het er ozygo 15 Total sanples 213.40Q2 2701 (.9) .Human, c- Thi s
pr ot o- onc oéglg ?1%‘;1?%5?%%%&9% S?@%técpct%ﬁ PHGERACHAEPT §£$‘é‘ﬁﬁl'l]"a§18é fhsaevltngseeie)
[ 0271] Chr oursi blusiocysofomtbtint, wherd 3n 8maedce]l @REf628 MBHMetdc9& Usnt@sl tHeOCUS
definition; HUMCSE1PO, Human c-fins proto-oncogene [0273] Repeat
sequence 5°YONEHEREFUS 02741 Al 1 elic | adder size range (bases):

295- 327 [0275] STR | adder size range (# of repeats): 7, 8, 9, 10, 11,
[0029]  Exemplary methods and compositions according to this invention are described in

greater detail below,



48 [ 0288] PCR protocol: Thermal cycler: DNA Technol ogy Ltd., Russia
Initial | LeRaP5C, 2' Cycling for 30 cycles: Denatu i

45" Pri m?ﬁ?‘?ﬁ%ﬁg%ﬁc 30" El ongation72C, 30" Extension g?ﬁ"é@?’%@“&”
Hol d step:4C, unlimted tinme [0289] The anal ysis has been done as
described in CGenePrinte STR Systens (Silver Stain Detection) .
Techni cal Manual No. D0O04. Pronega Corporation, Mdison, W USA:
1993- 2001. See Tabl e 13griakAskRIPAMON SF THBSHRASK ] or

Caucasi an- Aneri cans Al | el'é'T‘I_el'e_lr—eqU'é'n'Cmn%'ET—O' | el es
observed 6 0.8]02 1 7 0.000 0 8,0.528 '227 9 0.093 40 10 .0.056 24 11
0.284 122 1938 o3Hisyis lfisshgwp aanitsomanfodtyotusiecepanker caprsssiqymialkaling

Total sampprsphiise thOBIRIsMschbiBLekysOgisalY r oxyl ase gene
mcrosatellite | ocus ( 1) [0291] Chronosonal | ocation: 5g33. 3-34

[ 0292] Gen | oc.us d.locus.definition: HUMIHQL1, Human tyrosi ne
hydr oxyl as Eﬁ'g ilne %@%gﬁﬁgﬁgﬁf‘ mé%ﬂﬁ]@ﬁ’cqglﬂ? Qxﬁre:‘m?r;&’f@f SUase et Qst: ¢
| adder size range (bases): 179-203 [0295] STR | adder size range (# of

repeats): HO038] 7Fighe 1T, shd®s a hicrRAIGIfQicexpreksdienidor ik lselfas n(atkedKSEA-1.
repeats): 9.3 [0297] Pronega 1(562 DNA@AIl l el e sizes (# of repeats):

9.3/9.3 71, Y/ 1 4 029 CR pr ot ocol :

Thor mal. cy Q2R O A el B8 T e repetiy B e Rt a0 S8y >
2' Cycling for 30 cycles: Denaturation94C, 45" Prinmer |inking64C, 30"
El ongat i onf0#83] 30FigmEetl&shouna micqerathQf 1§ expisksiorsforthe 4@face nlarker S8BA-4.
time [0299] The anal ysis has been done as described in GenePrint(r)

STR Syste i | t1 @l Deheedd I
Pro maé a COWFDS g?at :/lgr%lmgl\l/gds F%“(; n, W%%%R?Of%%ﬂe%gdg 1&%3 gjrfraggfnea%gf%élt;?%

14. Allele_ Frequencies for Caucasian-Anericans Allele Allele
frequency N%&er 3, IRISIIGe?%E‘é’S BBLEPRFERI o thy qyprestongiopthe gyrfacg mapkey TRAG1-65
8 0.117 50 9 0.155 66 9.3 0.331 141 10 0.005 2 11 0.000 O Honozygotes

50I :—Iet fer 0z mgp]es Ei@&eg@mbwfaﬁphﬂﬁsis?c?fseloﬁl&a&%ﬁa@uw fhe b@t&&%%&ﬂfbahﬁs
AR TN SR T TR ERTE N A
cyt opl asmi afivheat Rauted tadt eRrRNGedtio@bdrtrolli Sdsitive dbiiiva ) Endtie!pastile celibe
hES cel | c&kgﬂ es .dj sgl_a,i( S| m a{ noyr phol ogy to that reported

previ ousl y SpFHa Rt %F@t‘g EWPRE | s derived after in vitro
fertilization. The cells were irrununoreactively positive for

al kal i ne ppoesghatEigere CBisflod#) micdedraphtehbA@idigdy famatsd péhon factor 4
nt RNA (Cct-4 Fi g. St - ecific_enbryonic antigen 1 (SSEA-1)
(Fig 10, sP"’aféBI(“’gﬁﬁ’é%@ ﬁieéws‘?avgg%f)‘?iﬁf"c éﬂﬁtCPlj'éfﬁa 3" (SSEA-3) (Fig 1D),
stage-specific enbryonic antigen 4 (SSEA-4) (Fig 1E), tunor rejection
anti gen 1- BO3PITRARIguB QL shbwvga teyogriphrdembajoRihdde forantiorgRen 1- 81
(TRA4-81) (Fj 1% nd ne jve far stage-specific enbryonic antigen
1 (SSEA-1) Iga(rhqi%&o c,al?Bﬁ%ﬂvg‘ﬂﬁ'igipe@Ss]l%th@%?' nouse enbryonic stem
cells, but not for human). Tel onmerase activity is often correl ated

with repli P880ve Figwe2Ddlludtyptea i kagyotype bprhynogxpicaiysiedvedds cells.
2007/ 047979PCT/ D52006/ 041133 50 in germcells, cancer cells, and a

vari ety of m G [ ' t I : -| [} nost
somatic ce 0Imtﬂypelgl.bl@i‘ﬁg SE@%’%@E %?%%a@e%ﬁgﬂ)é ﬁﬁeﬁbﬁg@??%ﬁﬂ%ﬁ cgfr t hree
mont hs i n pasthehegeoicpiioddrived bES eallsnigiDii A fnmdhe bleod ofithalodcerdendr; 2t-diNA
nor phol o i i evel f _t.el onerase ,activi Fi A) .
The b ur v aBAEbaRLRYEo MG Lol Rl & Bl 1E SHEARRE 2CDIA b il Rgher

body f or mafibwohlaétki g 2B, 2C), 0-banded | caryotypi ng shows that cells
have normal human 46) 0C karyotype (Fig 2D). [0302] DNA fingerprinting

ol 1% andURdh o BRER Piet 20 Blof bR He B B r B dobidea

hybri di zat wih geankic an@dfing. Daldeprelobs( SMRYN, Reigl o Regll AoHil tlenp CHRDH GEsgn

2E), and n}ﬁpe%aq %Hﬁro‘f? 'Né}f’?%&&%&l é’\l&?‘ hgroﬁl(aa.&s(?; thJIEg,nhu(mF:)a%R b\II'M)-IOElIl?) g elnli I:e%f llen%t
derived from fertilized oocytes; 1, phESC-1; 2, phESC-3, 3, phESC-4, 4, phESC-5; 5,
pPhESC-6; 6 phESC-7. NSF RT-, hES RT-, 1 RT- are negative controls.




B*18 Cw*12 DRB | *15. DQB1*03 DQA1*03 . [0307] DNA fingerprinting
and HLA t%ﬂi 7@y@5 sis confirned that the hES cells are

and contain e whol e donor genetic majerial. These resureghﬁéﬁﬁ%?@g?

wi th data from parthenogenetic nonkey stemcell lines (Vrana et al.,
Proc Natl Acad Sci USA (2003) 100( Supp!l 0:11911-11916), and do not
coincide with data from part henogenetic nouse stemcell lines (Lin et

al., Stem s ( ; . . i t ai f or
genetic na@@é*al;%ggggg%%ﬁéﬁgﬁég%%??ﬁggg |sp:égugﬁﬁﬁﬁ%%%E%H§Q§§%§gted
i n hES cel lagers.f Betodemy diffidremiaden isiptdaertteddhyt fogitipatkechocgbétemigl sainimgfor

oxpr oss t 1 R R ATO C{B) S il ) g s el

and OCT- 4, (TaiMi). duiffaehtiaxdeedls weisSnditite foampasieinial markersk enusdlogpecific alpha

ot ved. {1 SR AR BSTGRHD RO R g PEQAMG 0P AT Rusn 69

phosphat asEndvdemi éiffereatiatin ismbdediet Yy pbdittxe shirdnglifor higha-eyopréteindFOEX The
karyot ypi n wed t hat SC.Ji. haye_a nqrnal_ hu 46, )

o ot ype. DU PIDfH e SteaBior S AL B ol B4 PHEROLER &) X B0 CAH, T-M0, x
Approxi matglgy 91% of cells fromthe phESC-7 |ine have a 47, XXX
karyotype and 9% of the cells have a 48, XXX, +6 karyotype. A different
degree of. ronpso WO 2007/ 047979PCT/ 6/041133.52

neter omor pHOHH v aREaES SPRIT Harrier P iea g PGy QR A BTG OBREBE ¢« he
pPhESC- 1 anUndiffaSatified colesics dAMEBCronthimaphEScidyet ddlie (A-FNchegdive SRAinigy Fdr
86 %for t cel |l Jines phESC7 SC-3, a - 4 spectively
(FIG 7). ?@%«%g](ﬁcﬂ)’nmx??w a, ﬁﬂ@%&%ﬁf&%@gﬁfg—ﬁ%& SPEREG Bh al ]

t hecI phESC Mggﬁ;ﬁ?aﬁoh@xyimgy x SO0YREY :6200et S0 8Xi0k 4072 Algﬂﬁe lph@@lzﬂta;e thiasee)
studies used Affinetrix SNP m croarrays_( Mappin K H.n 40 Ar S
o st udy CHIBRBSERERLH GRS Brierden Ut F i I (Gade k- S Fid TR
the phESC 1.81{ds)danghifsatamal BCOIS)d o @-F, mas,ned wen@-ypw, P, Q, T-W) x
rel ati onshi ps between phESC |1 nes and t heir associ ated donor somatic
cell's Were¥ldentified as "fill siblings", and all other conbinations
of pairs were identified as "unrelated". Internal controls identified
t Ee pair edegséOT YHgure 6ldainbashGtek mabﬁ{mﬁmuwishets% lﬁilgh Ildwéleﬁffw)gﬁetﬁd abtivain
t he same phE ine as "mpnozygotic tw ns" (Ta 17, Database Si

WO 2007/ 04‘7@9@%@3’2‘6%?%&“@8&‘5@ oqilsh] & -epac @P’_aﬁ’e?s"éﬂ%i T irsat %ﬁ&?é-)e%i

| 'd genot y pexitacORAPINREraRdRIbAd ke “C It +’Oﬁ§)ﬁﬂeihslég$£tﬁxfe_%€11 éﬁia%tcggﬂ%dlvﬂﬂl
IBS O IBS 1 IBS 2 n typed MtWns LOD par/qoff L fulislbs L

hal fsi bs LEPAGREEEIDed -CHAFS lysis buffer, primer-dimat/BeR Goptapinplion opaBols §5R 8-

631 1459 - LRAPrAS qualiatde cordidl kanplde (bl id 0. 2UMRé/ah eAruRh&LATA) Rdder.
616 602 1450 - 1560 65 ~434.85 - 28 04 -12 25 0 1 4 unrelated Unrel ated

225 623 61 59 -1535.94 -400.61 -31.39 -14.3 5 unrel

unr el at ed b?%élezsﬁsari?f e the @HQ@WQ@M@@% Pgﬁ&gfl (4),
unrel ated prest-aiey pRESC.A44), PRESA45D) akiABSC (B} hhestve Rdmbidas, 3 54 0
7 unrelategm%nrngggd 25246%% 569 ?4%9 -1641.f%g-4§%.gf-25125 -12. 86

0  Unrel akadotps ciigalSog0msles 6689 kyyotyregE)-02 - 460. 02 - 32. 86
-15.32 0 9 unrelated unrelated 219 657 583 1459 -1605.31 -382. 39
-27.37 -11.58 0 10 Unrel ated unrel ated 158 707 594 1459 -1591.43
-279.21 -26.37 -10.. SODETATLEINDESEGRERTION OFIEE INVENTION98 1459
-1584.71 -354.76 -29.65 -13..31 0 12 unrelated unrelated 166 671 622

1177 1450 IBAY o yipdne igeentibynuth ety ih s Bhab Mot St Bper ng
233 627 598estrbgl, it 156 D6 Bndet@cdat-BirRdntion 2s Bt lihited & nanticelaateupositions,
Unr el at ed 233,627,599, 145%,r 43

.66, -423,24 -28 24 -1231 6
Unr ol at od TRTeRG FRGepeay S35 cbin s vish Sughodnd jatagi g
conditions may vary. It is also to be understood that the terminology used herein is for
purposes of describing particular embodiments only, and is not intended to be limiting, smce

the scope of the present invention will be limited only in the appended claims.



O 2 7 unrelated unrel ated 243 650 566 1459 -1645.94 -437.91 -23.23
-8.72 0 2 d unrel ated 225 649 585 . 1459 -1603 -4 4
57 0a - QPRI U0l 2 e Unr el ated 210 639 610 TasorCHuaeaiss
-360.46 -24.72 -9.89 0 2 10 unrelated unrel ated 144 683 632 1459

-1491. 18 -243.56 -16.82 -4.51 0 2 11 unrelated unrelated 172 680 607
1459 -1556.46 -310.03 -23.5 0 2 12 unrelated unrelated 176 667 616

1459 - 1538j0p4s] 324s Wed u?tﬁ]s?g c1éc%uor9§1d(%heéb Hﬂtfeﬁlcﬂhfsd gingh ﬁﬁ gg
666 1459 -1391.57 -599 62 0 5 unrel ate nr ate 3
457 666 14%9 "theldclulp pltsglgefg@nces @nl@s&thmc@mgclgar@ ditates @th@ms@n s fed
322 462 65

unrel at ed %gé%%beféﬁééi%géﬁ e!5[%432 6@&@@%% %}noggmg@gd _a[ﬁ{g(%es eﬁgggﬂle type
unr el at ed easeedthertirBRUicH $/H1 Baromg Apr@rent 1ABos8 Gers&B Akiled indlie &8 updieddngd

3 9 unrel 493 659 1459 -1395. 19 -530. 45 - 2456 -10 0
10 unrela?%ggﬁ#?%ﬁgﬁégg%%%&azs 621 1459 -150392 -364.97 -17.26 -4. 43

0 3 11 unrel ated Unrel ated 264 582 613 1459 -1531.91 -473.98 -28.41
-12..81 0 B0M4Y yn'Duffereniiptign efested choge §R50@ LG i 46 to qmANthg® celH0, 57

-29.92 -13, -
- 45. 47 -401 S‘%ge 96(3&7'}l ]71;35 g&%ﬂg Q%ﬁ?té%tag%%gﬁ? g“‘%ﬁt‘%‘g{? g%%égges'ﬂt@s"gﬁ%ﬂg’gm
-1436. 59 -$90aE8d fartipal uass. Cslliranable ofiifitrattadonmee batryhf 36Ho®EY 655

094 1450 15 o o MpmnbiRls o B D ELRL: AL EMAE 210

mature adult cells.

[0050]  Gymogenesis refers to the production of an embryo containing a discernible
trophectoderm and inner cell mass that results upon activation of a cell, such as an oocyte, or
other embryonic cell type, containing mammalian DNA of all female origin, preferably
human female origin, e.g., human or non-human primate oocyte DNA. Such female
mammalian DNA may be genetically inodified, e.g., by insertion, deletion or substitution of
at least one DNA sequence, or may be unmodified. For exanple, the DNA may be modified
by the insertion or deletion of desired coding sequences, or sequences that promote or inhibit
embryogenesis. Typically, such an embryo will be obtained by in vitro activation of an
oocyte that contains DNA of all female origin. Gynogenesis is inclusive of parthenogenesis
which is defined below. It also includes activation methods where the spermatozoal DNA ‘

does not contribute to the DNA. in the activated oocyte.

[0051] Im a related aspect, oocytes are obtained from superovulating subjects prepared for
IVF. "Superovulation” tecliniques, such as treatment of a fernale subject with hormones,
used in IVF are designed to stimulate the ovaries to produce several eggs (oocytes) rather

than the usual single egg as in a natural cycle.

[0052]  The medications required to boost egg production may include, but are not limited
to the following: Lupron (gonadotropin releasing hormone-agonist), Orgalutran, Antagon or

Cetrotide (gonadotropin releasing hormone-antagonist), Follistim, Bravelle or Gonal-F (FSH,
follicle stimulating hormone), Repronex (combinationt of FSH and LH, luteinizing hormone),

and Pregnyl or Novarel (hCG, human chorionic gonadotropin).



unrel ated unrel ated 332 466 661 1459 -1395.18 -590.12 -28.69 -12.94 0
4 10 unre ated 245 506 608 1459 -1542.32 -438. ~

f1) e SV R S el ated 573 569 617 1459 1530 BGTUSE0Ryss
-29.03 -12..34 0 4 12 unrelated full sibs 0 224 1235 1459 -326.17
-162.34 0 -183.44 -393.46 5 6 unrelated unrel ated 334 475 650 1459
-1436.59 -599.55 -32.73 -15.19 0 5 7 Unrel ated unrel ated 365 439 655

1459 - 1418150431 656 dddlated hsfict, edifteéh &eé%s%aﬂﬂé Eérﬁ)trﬁﬁgd h&gfe?{rﬁk,@ imgd 986
644 1459 -1450.75 -586.4 -32706 -14.88°0 5 9 unrelated Unrel ated 332
466 551 148hrasamdguidgneesdio aggpmpdigh b, 2 ne2dB4s psated do. gnunsleniesedation)

unr el at ed : < - :

unrel at ed Eﬁ?&?ﬁ?@ggg?%%gggﬂ%@@%¥%%5ué%%%%%?%&??ég?gé%@B%ﬁg%i:%%.34 0
5 12 unr el &llenlsrdlvid isidismouprinte 219 Bbe GBI cgg. - 162. 39 0 - 183. 44
-393.46 6 7 Unrelated ful | sibs 45 175 1238 1459 -277.78 -217.21 0
-165. 72 - 3pfdshP _6-BrHoBt ki hatktlenSicRRatfiuctiPhed2a8 e BEn oo RFic L
-201.32 0 ?%521.275_-365_.0%1 6 Q(Enrglngéteedaﬁynarce! ated 333 481 645 1459
-1436. 5 - 59givated3 used inBrehangyally)ibe pioeess Ay which aetsiationef he g cargin
1459 - 1518417 i i f | 64
1295 1459 - 6‘9?3‘2}‘%;9@%317’%%3“%&?%0%@5%@{6 Sh ik e o 5?’:[1 e
234 615 610omming GhTctadmnGinnar ceB onepy hatigobtenedbyzacgvationaf an eebyfeul|

cnr ol at ed JEEYRDs S ERes SO0y b il gl 15 o et Bl
unr el at ed (parékadtetdeBPto the resulting cell obtained by such activation. In another related aspect,

“blastocyst” refers to a cleavage stage of a fertilized or activated oocyte comprising a hollow

ball of cells made of outer trophoblast cells and an inner cell mass (ICM). In a further related
aspect, “blastocyst formation” refers to the process, after oocyte fertilization or activation,
where the oocyte is subsequently cultured in media for a time to enable it to develop into a

hollow ball of cells made of outer trophoblast cells and ICM (e.g., 5 to 6 days).

[0055] In one embodiment, the process of creating cloned human embryonic stem cell line
by parthenogenetically activated oocytes is disclosed. While pathogenesis is not an
uncommon form of reproduction in nature, mammals are not known to be capable of this
form of reproduction. However, a 10% rate of spontaneous parthenogenesis can be found in
oocytes from females of the inbred mouse strain LT/Sv (Ozil and Huneau, Development
(2001) 128:917-928; Vrana et al,, Proc Natl Acad Sci USA (2003) 100(Suppl 1):11911-
11916; Berkowitz and Goldstein, New Eng J Med (1996) 335(23):1740-1748). Oocytes from
placental mammals can be induced to undergo parthenogenesis in vitro; however, embryonic

development is unsuccessful.

[0056] Following parthenogenic activation of mammalian oocytes and transfer of the
activated oocyte into a surrogate mother, there is limited embryonic survival: ten days in
mice; 21 days in sheep; 29 days in pigs; and 11.5 days in rabbits (Kure-bayashi et al.,
Theriogenology (2000) 53:1105-1119; Hagemann et al., Mol Reprod Dev (1998) 50:154-162;
Surani and Barton, Science (1983) 222:1034-1036). The reason for this arresied development
is likely due to genetic imprinting, It has been shown that maternal and paternal genomes are
epigentically different and that both sets are required for successful embryonic development
(Surani, Cell (1998) 93:309-312; Sasaki et al., (1992) 6:1843-1856). In parthenotes, all of the



623 584 1459 -1598.35 -443.81 -28.88 -13..09 0 7 11 Unrel ated ful

sibs 0 23 -318.49 -137.93 0 -159.55 -389.58 7 rel at ed
unrelatedgﬁgé%z@%6§§1 1459 - 1539. 33 -4{2.91 -30.55 -13..@%%H§§m§&ﬂ“%
unrel ated unrel ated 347 480 632 1459 -1472.41 -625.68 -30.93 -14.31 0

8 10 unrel ated unrel ated 244 614 601 1459 -1551.3 -434 -28.07 -12..37
0 8 11 unrelated full sibs 0 175 1284 1459 -223.73 -17836 0 -200.12

50,30 155 G PR MIE e P bgh (el g it Ry it

-152. 88 0 Patgrhalimpridgeg @ thadglitto bawrespontibl fomaxeh-ambelo2hicTo Vel GRBent 4B
-1502. 69 - - - 47 -12.. 55 a 9 unrelated unrel ated 245 612
605 1450 . Hedishopddin i eiphthastd i portpulthl G S BT b B RGe aetio
187 635 63{Btdwebs Nattd 8L978) BBR66Q67)2 In mdmaltOthérefdrel OmikEatet z@doddsathy be
unrel ated 18 62 616 1459 -1534. 36 -329 -25.2 -10.6 0O DNA sanpl es
wer e nurrbe}lseeél lg%r 16 e?rowt%iwﬁﬁﬁg’ﬁe%%ﬁﬁﬁ%@m%%ﬁﬁc Y3PBbl ast's; 2- phES
C-7 line donor; 3-phES CG7 line; 4-phESC-1 |line; 5-phESC-1 I|ine;

6- phESC- 3 [00A¢, MphEGanparihaetes3nddrESamlp linitaddevBlophERGrith dvemtesl dédih of

hESC-6 | i ; - 31 hESC-5 |i d : d 12- phESC- 1
e donor 18 i8R o MR ferie b ol Fibratnt S 3Py SR Sha Rera i
4-5), has Ddlewingdenitio Ragitlermgenatin activgiddn devEIMEEd tb WiertSastobasd safd@IloRitig8s

(sanpl es 253 - -12, 6-7,. 6- -8, A=11, .8-11, _ 9-10) have been
i dent i fied A% 0?61?‘%‘*%&6?%%85?‘355’&8 (ﬁg?) %Z?rgl'%%Sﬁ-eémﬂgﬂﬁi]lﬁé’ﬁGSH Guma r s
g_av e | been hbtﬂ:@f&s itHak @dl]ieq:&rtbéﬂogérﬁﬁ@dy adtivatetd Eﬁviﬁ‘a fs19%6ng IIibhcleEﬁrﬁidfeﬁ Héveéoped
i splay the nunber o ers . at i.ch the pair are.both typed an
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[0061] In another embodiment, the nucleus from a donor’s somatic cell can be transferred
into a fertilized enucleated human oocyte with subsequent parthenogenetic activation. The

three embodiments above are illustrated by the following flow diagrams:
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[0062] “Pluripotent cell” refers to a cell derived from an embryo produced by activation of
a cell containing DNA of all female or male origin that can be maintained in vitro for

_ prolonged, theoretically indefinite period of time in an undifferentiated state, that can give
rise to different differentiated tissue types, i.e., ectoderm, mesoderm, and endoderm. The
pluripotent state of the cells is preferably maintained by culturing inner cell mass or cells
derived from the inner cell mass of an embryo produced by androgenetic or gynogenetic
methods under appropriate conditions, for example, by culturing on a fibroblast feeder layer
or another feeder layer or culture that includes leukemia inhibitory factor (LIF). The
pluripotent state of such cultured cells can be confirmed by various methods, e.g., (i)
confirming the expression of markers characteristic of pluripotent cells; (ii) production of
chimeric animals that contain cells that express the genotype of the pluripotent cells; (iii)
injection of cells into animals, e.g., SCID mice, with the production of different differentiated
cell types in vivo; and (iv) observation of the differentiation of the cells (e.g., when cultured
in the absence of feeder layer or LIF) into embryoid bodies and other differentiated cell types

in vitro.

[0063] “Diploid cell” refers to a cell, e.g., an oocyte or blastomere, having a diploid DNA

content of all male or female origin.
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producing pluripotent cells but which is itself is likely to be incapable of developing into a

viable offspring, Activation may be carried out, for example, under one of the following
conditions: (1) conditions that do not cause second polar body extrusion; (ii) conditions that
cause polar body extrusion but where the polar body extrusion is inhibited; or (iii) conditions
that inhibit first cell division of the haploid cocyte.

[0066] “Metaphase II” refers to a stage of cell development where the DNA content of a
cell consists of a haploid numnber of chromosomes with each chromosome represented by two

chromatids.

[0067] In one embodiment, metaphase II oocytes are activated by incubating oocytes
under various O; tension gas environments. In a related aspect, the low O, tension gas
environment is created by a gas mixture comprising an O, conceniration of about 2%, 3%,
4%, or 5%. In a further related aspect, the gas mixture comprises about 5% CO;. Furﬂ:ler,
the gas mixture comprlses about 90% N3, 91% Ny, or 93% N,. This gas mixture is to be
distinguished from 5% CO; air, which is approximately about 5% CO,, 20% O, and 75% N.

[0068]  *“O, tension” refers to the partial pressure (pressure exerted by a single component
of a gas mixture) of oxygen in a fluid (i.e., liquid or gas). Low tension is when the partial

pressure of oxygen (pO3) is low and high tension is when the pO; is high.

[0069] “Defined-medium conditions” refer to environments for culturing cells where the
concentration of components therein required for optimal growth are detailed. For example,
depending on the use of the cells (e.g., therapeutic applications), removing cells from
conditions that contain xenogenic proteins is important; i.e., the culture conditions are

animal-free conditions or free of non-human animal proteins, In a related aspect, “in vitro
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[0071] “Embryo” refers to an embryo that results upon activation of a cell, e.g., oocyte or

other embryonic cells containing DNA of all male or female origin, which optionally may be
modified, that comprises a discernible trophectoderm and inner cell mass, which cannot give
rise to a viable offspring and where the DNA is of all male or female origin. The inner cell
mass or cells contained therein are useful for the production of pluripotent cells as defined

previously.

[0072] “Inner cell mass (ICM)” refers to the inner portion of an embryo which gives rise
to fetal tissues. Herein, these cells are used to provide a continuous source of pluripotent cells
in vitro. Further, the ICM includes the inner portion of the embryo that results from
androgenesis or gynogenesis, 1.e., embryos that result upon activation of cells containing
DNA of all male or female origin. Such DNA, for example, will be human DNA, e.g., human

oocyte or speﬁnatozoal DNA, which may or may not have been genetically modified.

{ [0073] “Trophectoderm” refers to another portion of early stage embryo which gives rise
to placental tissues, including that tissue of an embryo that results from androgenesis or
gynogenesis, 1.e., embryos that result from activation of cells that contain DNA of all male or

female origin, e.g., human ovarian or spermatozoan.

[0074] “Differentiated cell” refers to a non-embryonic cell that possesses a particular
differentiated, i.e., non-embryonic, state. The three earliest differentiated cell types are

endoderm, mesoderm, and ectoderm.

[0075]  “Substantially identical” refers to a quality of sameness regarding a particular
characteristic that is so close as 1o be essentially the same within the ability to measure
difference (e.g., by HLA typing, SNP analysis, and the like).
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ordinarily non-permeating sugars may be microinjected intracellularly to result in a beneficial
effect.

[0090] Non-permeating sugars having a stabilizing or preserving effect on cells that are
especially useful as the cryopreservation agent in the present method inclnde sucrose,
trehalose, fructose, dexiran, and raffinose. Among these sugars, trehalose, a non-reducing
disaccharide of glucose, has been shown to be exceptionally effective in stabilizing cell
structures at low copcentrations. The addition of extracellular glycolipids or glycoproteins

may also stabilize the cell membrane.

[0091] Following the microinjection of the cryopreservation agent, the cells are prepared
for storage. A variety of methods for freezing and/or drying may be employed to prepare the
cells for storage. In particular, three approaches are described herein: vacuum or air drying,
freeze drying, and freeze-thaw protocols. Drying processes have the advantage that the

stabilized biological material may be transported and stored at ambient temperatures.

[0092]  Typically, oocytes loaded with 1 to 2M DMSO are cooled at a very slow cooling
rate (0.3 to 0.5°C/min) to an intermediate temperature (-60°C. to -80°C.) before plunging in

liquid nitrogen for storage. The sample can then be stored at this temperature.

'[0093]  The suspended material can then be stored at cryopreservation temperatures, for

example, by leaving the vials in liquid nitrogen (LN;), for the desired amount of time.

[0094]  Protocols for vacuum or air drying and for freeze drying proteins are well
characterized in the art (Franks et al., "Materials Science and the Production of Shelf-Stable
Biologicals," BioPharm, October 1991, p. 39; Shalaev et al., "Changes in the Physical State
of Model Mixtures during Freezing and Drying: Impact on Product Quality," Cryobiol. 33,



SNP A- 1696277 rs10489756 182835425 182.835425 1 P Ca 1 Pam-Fa -2 -2
0.262 m 1 : SNP_A- 1744486 rs726706 183604111 183 604

0. 226 m O HTREIRE L P a; m S\P A T60331C PR3 Ehugos
184360480 184.36048 0.595 .2 a a -2 -2 72 -zP -2  SNP A 1739170

rs6665263 185050414 185.050414 0.452 fa PP mMC P:1 nmC Pa 1 al P
Pa PI 1 PAP SNP A-1726093 ts10494626 186275233 186. 275233 0. 464

186, 988747 6 57 rpnprat proteeol ey tR o g kRS el
187849406 iBanghwlrselerribed Ingddifien topir dryipg ofher eqnvitdive drySPmethadss BT 9ty

Pa Pa | SKBUA1EBUNT rLaandgeR SPaRniBiR e R it o doper

PFA aa Pathergases SNP A1723115 rs 10494707 191296870 191. 29687 0. 357

mmmmmm F;, 1 Pa CO PI 172-pra PI aI 1 SNP A-1651749 rs822456
191826836 582683 6xdin 2BYe Faculih & &ﬁ'i»ﬁlmthé‘rrl:ﬂla £t
SNP_A- 1642?% ]?31049472@? Siptye Vaousiii 6H%]: 2s puoLine

-2 -2 1- P1ingnton mmy igelpdegpleing 204 exgh Sntp %Hmzvzlwqmmw@amm 8o pdor

0.6 PO, Fhouhy aooBuRRlue! oFicl JBAHAR, L9 0AT240 19800938,

195. 048356 0. 702’ a FaT F; Po’
r $10494808 dyigsha 63 in viglsg CehowemrElAs this man@TRay béstonerhdrpypid bhyEkRed by

A 1665029 (38R0 LR bR Ay RRer i RA04R5 O-5 F pre

[0096] A miethod of the invention using freeze drying to prepare the cells for storage
begins with freezing the cell suspension. While methods of freezing known in the art may be
employed, the simple plunge freezing method described herein for the freeze-thaw method

may also be used for the freezing step in the freeze drying protocol.

[0097]  After freezing, a two stage drying process may be employed. In the first stage,
energy of sublimation is added to ’vaporize frozen water. Secondary drying is performed after
the pure crystalline ice in the sample has been sublimated. Freeze dried cells can be stored
and hydrated in the same mammer as described above for vacuum drying. Viable cells may

then be recovered.

[0098]  After the recovery of cells from a frozen or dried state, any external

- cryopreservation agent may be optionally removed from the culture media. For example, the
media may be diluted by the addition of the corresponding media with a lower concentration
of cryopreservation agenf. For example, the recovered cells may be incubated for
approximately five minutes in media containing a lower concentration of sugar than that used
for cell storage. For this incubation, the media may contain the same sugar that was used as
the cryopreservation agent; a different cryopreservation agent, such as galactose; or any other
substantially non-permeable solute. To minimize any osmotic shock induced by the decrease
in the osmolarity of the media, the concentration of the extracellular cryopreservation agent
may be slowly decreased by performing this dilution step multiple times, each time with a
lower concentration of cryopreservation agent, These dilution steps may be repeated until
there is no extracellular cryopreservation agent present or until the concentration of

cryopreservation agent or the osmolarity of the media is reduced to a desired level.
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activated oocytes, blastocysts, ICM, and/or autologous stem cell samples. In another

embodiment, methods for administering such a cell bank are provided. U.S. Published Patent
Application No. 20030215942, which is incorporated by reference herein in its entirety,

provides an example of a stem cell bank system.

[0101] Using methods such as those described above, the isolation and in vitro
propagation of parthenogenetically activated oocytes, blastocysts, [CM, and autolo gous stem
cell samples and their cryopreservation facilitates the establishment of a "bank" of
transplantable human stem cells. Because it is possible to store smaller aliquots of cells, the
banking procedure could take up a relatively small space. Therefore, the cells of many
individuals could be stored or "banked" on a short term or long term basis, with relatively

little expense.

[0102] In one embodiment, a portion of the sample is made available for testing, either

before or after processing and storage.

[0103]  This invention also provides methods of recording or indexing the
parthenogenetically activated oocyte, blastocyst, ICM, and/or autologous stem cell samples
so that when a sample needs to be located, it can be easily retrieved. Any indexing and
retrieval system can be used to fulfill this purpose. Any suitable type of storage system can
be used so that the parthenogenetically activated oocytes, blastocysts, ICM, and/or
autologous stem cells can be stored. The samples can be designed to store individual
samples, or can be designed to store hundreds, thousands, and even millions of different cell

samples.
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suitable,

[0110] In one embodiment, the computer system includes a processor connected to a bus
that is connected to a main memory (preferably implemented as RAM) and a variety of -
secondary storage devices, such as a hard drive and removable medium storage device. The
removable medium storage device can represent, for example, a floppy disk drive, a DVD
drive, an optical disk drive, a compact disk drive, a magnetic tape drive, etc. A removable
storage medium, such as a floppy disk, a compact disk, a magnetic tape, ete. containiﬁg
control logic and/or data recorded therein can be inserted into the removable storage device.
The computer system includes appropriate software for reading the control logic and/or the
data from the removable medium storage device once inserted in the removable medium
storage device. Information relating to the parthenogenetically activated oocyte, blastocyst,
ICM, and/or autologous stem cell can be stored in a well known manner in the main memory,
any of the secondary storage devices, and/or a removable storage medium. Software for
accessing and processing these data (such as search tools, compare tools, etc.) reside in main

memory during execution,

[0111]  As used herein, "a database" refers to memory that can store any useful
information relating to the parthenogenetically activated oocyte and/or autologous stem cell

collections and the donors.

[0112]  The data relating to the stored parthenogenetically activated oocyte, blastocyst,
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 textina
word processing file, such as Microsoft WORD or WORDPERFECT, an ASCII file, an html
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mm a particular profile, samples having specific markers or DNA sequences, or to find the

location of samples corresponding to particular individuals.

[0114]  There is no upper limit on the number of cell samples that can be stored in one cell
bank. In one embodiment, hundreds of products from different individuals will be stored at
one bank or storage facility. In another embodiment, up to millions of products may be stored
in one storage facility. A single storage facility may be used to store parthenogenetically
activated oocyte and/or autologous stem cell samples, or multiple storage facilities may be

used.

[0115] In some embodiments of the present invention, the storage facility may have a
means for any method of organizing and indexing the stored cell samples, such as, for
example, automated robofic refrieval mechanisms and cell sample manipulation mechamnisms.
The facility may include micromanipulation devices for processing cell samples. Known
conventional technologies can be used for efficient storage and retrieval of the cell samples.
Exemplary technologies include but are not limited to Machine Vision, Robotics, Autornated
Guided Vehicle System, Automated Storage and Retrieval Systems, Computer Integrated
Manufacturing, Computer Aided Process Planning, Statistical Process Control, and the like.

[0116] The type information or other information associated with the individual in need of
a sample may be recorded into a system that can be used to identify an appropriate matching
product, such as, for example, a database system, an indexing system, and the like. Once
recorded in the system, a match can be made between the type of the individual and a donor
cell sample. In preferred embodiments, the donor sample is from the same individual as the
individual in need of the sample. However, similar but not identical donor/recipient matches
can also be used. The matching sample is available for the individual possessing the
matching type identifier. In one embodiment of this invention, the individual's identification

information is stoted in connection with the cell sample. In some embodiments, the matching
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[0118] Normally, the oocyte is ovulated at this stage and fertilized by the sperm. The
sperm initiates the completion of meiosis in a process called activation. During activation,
the pairs of chromatids separate, the second polar body is extruded, and the oocyte retains a
haploid number of chromosomes, each with one chromatid. The sperm contributes the other
haploid complement of chromosomes to make a full diploid cell with single chromatids. The
chromosomes then progress through DNA synthesis during the first cell cycle. These cells

then develop into embryos.

[0119] By contrast, embryos described herein are developed by artificial activation of
cells, typically mammalian oocytes or blastomeres containing DNA of all male or female
origin. As discussed in the background of the invention, many methods have been repotted in
the literature for artificial activation of unfertilized oocytes. Such methods include physical
methods, e.g., mechanical methods such as pricking, manipulation or oocytes in culture,
thermal methods such as cooling and heating, repeated electric pulses, enzymatic treatments,
such as trypsin, pronase, hyaluronidase, osmotic treatments, ionic treatments such as with
divalent cations and calcium ionophores, such as ionomycin and A23187, the use of
anesthetics such as ether, ethanol, tetracaine, lignocaine, procaine, phenothiazine,
tranquilizers such as thioridazine, trifluoperazine, fluphenazine, chlorpromagzine, the use of
protein synthesis inhibitors such as cycloheximide, puromycin, the use of phosphorylation
inhibitors, e.g., protein kinase inhibitors such as staurosporine, 2-aminopurine, sphingosine,

and DMAP, combinations thereof, as well as other methods.

[0120]  Such activation methods are well known in the art and are discussed U.S. Pat. No.
5,945,577, incorporated herein by reference.
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trophectoderm and inner cell mass, the cells of the inner cell mass are then used to produce
the desired pluripotent cell lines. This can be accomplished by transferring cells derived

| from the inner cell mass or the entire inner cell mass onto a culture that inhibits
differentiation. This can be effected by transferring the inner cell mass cells onto a feeder
layer that inhibits differentiation, e.g., fibroblasts or epithelial cells, such as fibroblasts
derived from postnatal human tissues, etc., or other cells that produce LIF. Other
factors/components may be employed to provide appropriate culture conditions for
maintaining cells in the undifferentiated state including, but not limited to, addition of
conditioned media (Amit et al., Developmental Biol (2000) 227:271-278), bFGF and TGF-$1
(with or without LIF) (Amit et al., Biol Reprod (2004) 70:837-845), factors which activate
the gp130/STAT3 pathway (Hoffman and Carpenter, Nature Biotech (2005) 23(6):699-708),
factors which activate the PI3K/Akt, PKB pathway (Kim et al., FEBS Lett (2005) 579:534-
540}, factors that are members of the bone morphogenetic protein (BMP) super family
(Hoffman and Carpenter (2005), supra), and factors which activate the canonical/p-catenin
Wt signaling pathway (e.g., GSK-3-specific inhibitor; Sato et al., Nat Med (2004) 10:55-
63). In a related aspect, such factors may comprise culture conditions that include feeder
cells and/or ECM substrates (Hoffiman and Carpenter (2005), supra).

[0124]  In one aspect, the inner cell mass cells are cultured on human postnatal foreskin 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,
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sera, 1nclud1ng but not limited to, human umbilical cord serum, where the serum is present in
defined media (e.g., IVF, available from MediCult A/S, Denmark; Vitrolife, Sweden; or
Zander IVF, Inc., Vero Beach, FL). In another aspect, the media and processes as provided

are free of animal products. In a related aspect, animal products are those products, including
- serum, interferons, chemokines, cytokines, hormones, and growth factors, that are from non-

human sources.

[0127] The pluﬁpotent state of the cells produced by the present invention can be
confirmed by various methods. For example, the cells can be tested for the presence or
absence of characteristic ES cell markers. In the case of human ES cells, examples of such
markers are identified supra, and include SSEA-4, SSEA-3, TRA-1-60, TRA-1-81 and OCT

4, and are known in the art.

[0128]  Also, pluripotency can be confirmed by injecting the cells into a suitable animal,

" e.g., a SCID mouse, and observing the production of differentiated cells and tissues. Still
another method of confirming pluripotency is using the subject pluripotent cells to generate
chimeric animals and observing the contribution of the introduced cells to different cell types.
Methods for producing chimeric animals are well known in the art and are described in U.S.

Pat. No. 6,642,433, incorporated by reference herein.

[0129]  Yet another method of confirming pluripotency is to observe ES cell differentiation
into embryoid bodies and other differentiated cell types when cultured under conditions that
favor differentiation (e.g., removal of fibroblast feeder layers). This method has been utilized
and it has been confirmed that the subject pluripotent cells give rise to embryoid bodies and
different differentiated cell types in tissue culture.
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according to known methods. For example, human ES cells produced according to the
invention may be induced to differentiate into hematopoietic stem cells, muscle cells, cardiac
muscle cells, liver cells, islet cells, retinal cells, cartilage cells, epithelial cells, urinary tract
cells, etc., by culturing such cells in differentiation medium and under conditions which

provide for cell differentiation. Medium and methods which result in the differentiation of

ES cells are known in the art as are suitable culturing conditions.

[0132]  For example, Palacios et al, Proc. Natl. Acad. Sci., USA, 92:7530-7537 (1995)
teach the production of hematopoietic stem cells from an embryonic cell line by subjecting
stem cells to an induction procedure comprising initially culturing aggregates of such cells in
a suspension culture medium lacking retinoic acid followed by culturing in the same medium
containing retinoic acid, followed by transferal of cell aggregates to a substrate which

provides for cell attachment.

[0133] Moreover, Pedersen, J. Reprod. Fertil, Dev., 6:543-552 (1994) is a review article
which references numerous articles disclosing methods for in vitro differentiation of
embryonic stem cells to produce various differentiated cell types including hematopoietic

cells, muscle, cardiac muscle, nerve cells, among others.

[0134]  Further, Bain et al, Dev. Biol., 168:342-357 (1995) teach in vitro differentiation of
embryomnic stem cells to produce neural cells which possess neuronal properties. These
references are exemplary of reported methods for obtaining differentiated cells from
embryonic or stem cells. These references and in particular the. disclosures therein relating to
methods for differentiating embryonic stem cells are incorporated by reference in their
entirety herein. Thus, usir_lg known methods and culture medium, one skilled in the art may

culture the subject ES cells, including genetically engineered or transgenic ES cells, to obtain
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obtained. Such hematopoietic cells may be used in the treatment of diseases including cancer
~and AIDS.

[0135]  Alternatively, the subject pluripotent cells may be used to treat a patient with a
neurological disorder by culturing such cells under differentiation conditions that produce
neural cell lines. Specific diseases treatable by transplantation of such hwnan neural cells
include, by way of example, Parkinson's disease, Alzheimer's disease, ALS and cerebral
palsy, among others. In the specific case of Parkinson's disease, it has been demonstrated that
transplanted fetal brain neural cells make the proper connections with surrounding cells and
produce dopamine. This can result in long-term reversal of Parkinson's disease symptoms.

In a related aspect, nerve precursors can be used fo reanneal severed/damaged nerve fibers to

restore movement after hand, leg, and spinal cord injuries.

[0136]  One object of the subject invention is that it provides an essentially limitless supply
of pluripotent, human cells that can be used to produce differentiated cells suitable for
autologous transplantation for the oocyte donor. Human embryonic stem cells and their
differentiated progeny derived from blastocysts remaining after infertility treatments, or
created using NT, will likely be rejected by a recipient’s immune system when used in
allogenic cell transplantation therapy. Parthenogenically derived stem cells should 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



rs2008999 179796838 179.796838 0.643 " O1 Irla POPI Pl Pa <-C ¢
2 SNP A—l 9845 180560120 180.56012 0.75 6 6

mm l %%é&@i’% 1643999 39288052 1121299542 181. 29954€C8%§§]§6’°ﬂﬁ33
Pl PO 01 mmmm | Pa 01 | CO 03 Pa Pl “2 SNP A- 1668465 rs288332

183450856 183. 450856 0.262 Inmmm-6 6 -6 -6 6 -C-CHen m2 SNP
A-1723211 rsl1454042 ' 184407382 184.407382 0.357 ol oe mm OQ Pa m

Pro 2 SNP_d éc‘lés@@%@ﬁéﬂ E1adiAA0 AP 8P1e 4B BdAR A Sick 88e 4284381

‘6 -C-C o CiE2 SNP A 1678177 F&sz§4468°3 187026818 ég"z%’%lgi%mlm@
0.366 Pl n@@@pew&opar mm coi Pa Pa PO Pa 2 SNP A- 1728072 rs840611
188023952 188. 023952 0.583 M Pa 01 ka mmm Pa Pa -C-C -C -C 2

SNP A- 175009971 S LOAXef 2bjed: 92 k4w ot 1R2ntibhad that i@%l%@l?les &éseihhl di\ﬁmmgék m
T -6 -Cn 2 SNP A 1642958 1ST0404 744 104316408 105 T16405"0. 31 Ba

CP Pa Pa Foppy obgluripgispt, memanseithpipag by ased twdwexl@f@gmteds;@w@'zﬂQe for

198911771 M, crﬁé-gr s%lagtaﬁgll-tohmmbemflﬁ%ooc le@orﬁ)r s@amﬁbb@prhbhﬁ The cells
A-1673517 rsI0497821 199463403 199 46340 0.31 mm nm

Fp; PO Pa mllzbesmlwmg@e@drmmslmsmﬂmggwgﬁ tb@eﬂoc@@?é@@rts d&@ff/t famify
-COol F 1500
204941128 Igm“%ﬂ“ldz “?)Pg 1Eé1ﬁ9be@&%a%‘?@&@#%é&@ﬁ%%ﬁ_ 1757786

rs10490293 206049378 206. 049378 0.274 Pa, Pa CO6 -6 6 -6 |nmmnmmm
Pa Pa 2 SNBI38l1735 b phisead tusmethoris fegpathsnozenis adiation efmampalian) - 6
Pa -Cm oocytes is a relatively simple procedure when compared to SCNT and results in the creation

" of stem cells with less cell manipulation.

{0139] Parthenogenic activation of mammalian oocytes has shown to be more efficient in
the creation of stem cells than methods requiring mechanical manipulation of the oocyte (e.g.,
SCNT).

[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 matermal-only transmission. However, with the
increasing use of protocols which bypass normal mechanisms for homoplasmy maintenance
(é. g., cytoplasmic transfer (CT) and SCNT), perturbed mitochondrial function may be

intrinsic to stem cells derived from these sources.

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

mimmized.

[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,
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cells during such disease.

[0145]  Also, the subject pluripotent human ES cells, may be used as an in vitro model of
differentiation, in particular for the study of genes which are involved in the regulation of
early development. Also, differentiated cell tissues and organs produced using the subject ES

cells may be used in drug stedies,

[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 nRNAs that are expressed as these cells
differentiate imto 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 stndy 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
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[0152]  Donors voluntarily donated oocytes, cumulous cells, and blood (for DNA analysis)

~ with no financial payment. IDonors signed comprehensive informed consent documents and
were informed that all donated materials were to be used for research and not for
reproductive purposes. Before ovaran sﬁmulatioﬁ, oocyte donors underwent medical
examination for suitability according to FDA eligibility determination guidelines for donors
of human cells, tissues, and cellular and tissue-based products (Food and Drug
Administration. (Draft) Guidance for Industry: Eligibility Determination for Donors of
Human Cells, Tissues, and Cellular and Tissue Based Products (FICT/Ps) dated May 2004),
and order N 67 (02.26.03) of Russian Public Health Ministry. It included X-ray, blood and
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 fiuid
was collected from the antral follicles of anesthetized donors by ultrasound-guided needle

aspiration into sterile tubes.
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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% N3 + 5% O3 + 5% CO,),

with the exception of the ionomyecin treatment. The oocytes were activated by incubation in
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F; 1-<a abt%kds, 5% CO,, and 90% N, and embryos generated from the activated oocytes were

cultured in the same gas mixture.

[0158]  Activated oocytes were allowed to incubate in IVF under the above conditions
(i.e., low O, tensioﬁ) until fully expanded blastocysts containing an inner cell mass (ICM) at
a Blastocyst Scoring Modification of 1AA or2AA (Shady Grove Fertility Center, Rockville,
MD, and Georgia Reproducﬁve Specialists, Atlanta, GA) was observed.

[0159] The zona pellucida was removed by 0.5% pronase (Sigma, St. Louis) freatment.
The ICM from blastocysts was isolated by immuno-surgery where the blastocysts were
incubated with horse antiserum to human spleen cells followed by exposure to guinea pig
complement. Trophoectodern cells were removed from the ICM by gently pipetting the
treated blastocysts.

[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% buman umbilical
cord blood serum, 5 ng/ml human recombinant LIF (Chemicon Int’], Iﬁc., Temecula, CA), 4
ng/ml recombinant human FGF (Chemicon Int’l, 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, MQ) for 3 hours.
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streptomycin (100U/100mg) Invitrogen).

[0163] For the culture of ICM and phESC, VitroHES™ (Vitrolife) supplemented with
4ng/ml IrbFGF, Sng/ml hiLIF and 10% human umbilical cord blood serwm was used. The
ICM was mechanically plated on a fresh feeder layer and culiured for three to four days. The
first colony was mechanically cut and replated after five days of culture. All subsequent
passages were made after five to six days in culture. For early passages, colonies were
mechanically divided into clumps and replated. Further passing of phESC was performed
with collagenase IV treatment and mechanical dissociation. The propagation of phESC was
performed at 37°C, 5% CO; in a humidified atmosphere.

[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% O3, 5% CO., and 90% N, and
followed over five (5) days. Table 2 shows the progress of maturation of the activated

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

‘Table 2. Cultured Activated Oocytes.*

Day 1 Day 2 Day 3 Day 5
N1 1 pronueleus (pn), 2 blastomers (bl) equal, 4 bl equal, 1 morula,
1 polar body (pb) - fragmentation (f)-0% fr-2% fr-15% :
N2 0 pn, 4 bl not equal, 5 bl not equal, 4 bl not equal,
1 pb fr-4% -20% fr-40%
N3 1 pn, 2 bl not equal, 6 bl equal, garly blastocysts
1pb -0% fi-0%
N4 1 pn, 4 bl equal, . 41D equal, Fully expanded
1pb fr-10% fr-20% blastocyst with
good ICM 1AA
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comprising 5% CO;, and 95% N, and followed over forty-five (45) days. Table 2a shows the
progress of N3 ICM cell cultivation.

Table 2a. Progress of N3-ICM Cultivation.*

Day 3 ICM transpianted 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)
- 1 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 Gth 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).
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Ltwo oocytes were not activated; - one cocyte degenerated after activation; - one oocyte was not activated; *~two oocytes
were at metaphase stage [ and were discarded.

[0170] These results indicate an approximate 57.5% success rate in the formation of

blastocysts from parthenogenetically activated oocytes.

[0171] Immunohistochemical staining

[0172]
seeded onto micro cover glass, washed twice with PBS and fixed with 100% methanol for 5
minutes at -20°C. Cells were washed twice with PBS + 0.05% Tween-20 and permeabilized
with PBS + 0.1% Triton X-100 for 10 minutes at room temperature. After cell washing,
non-specific binding was blocked by incubation with blocking solution (PBS +0.05%

For immunostaining, hES cell colonies and phESC cells on feeder layers were

Tween-20 + four percent goat serum plus three percent htman umbilical cord blood serum)
for 30 minutes at room temperature (RT). Monoclonal aniibodies were diluted in blocking
solution and used for one hour at RT: SSEA-1 (MAB4301) (1:30), SSEA-3 (MAB4303)
(1:10), SSEA-4 (MAB4304) (1:50), OCT-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 (Sigina) 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.



ke |< -2 <-C <4: -2 4 < 4 3 SNP 4- 1654278 rs838623 144671624

144. 67162 ~4< 14 m3 SNP 4- 1730514 rs4 0
146387796 MO, 0 726 m 1 <a: 26 H <4 B A& Hhogiarias
20071047979PCT/ US2006/ 041133 66 Dat abase 82 I|eterozyg05| ty of phESC
(Abbreviated as "pC') Lines 3 SNP A-1700733 rs4592991 147111601
147. 111601 0.393 PPPPPI CCOMMPO MPa < -4 4 -cm-cm3 SNP
A 1744174 {RTOHSARE 0 ARAEOR6 AR 030000 el kL ot iidTo bl o
Ca 1 nm PP[P Plg 1C 1c 1.4 mm3 SNP A 1718574 ra9130310 15697°£52 m
150. 976344 Cetmgnle pmbprypeidibadies) penoglontl npaserinthdrsmina agtitioly aptirhunrBalgivp

A 1718772 hghBAR0ar EhORE8R im I0R0B9:6, 4 L c
¢ -c 16 m4Pa m 3 NP 3399 1 R R ]
101 PP | PCl aptibogy (R &PaSysient), patimnpo VEG Sihaip(DC 144 7asiady (REIA $B9aHs) as
155234610 $5523464:.952 4 05 Fm|-4 -4 PP PP fa.124_ IGa Fa
3 SNP A— 16%%251 rslél7$2r{§53‘€eé%sfo345 157. 710345 0.667 1-4 14 4 16 14
41-4 | -¢ -c -c - 14 1-4 3 SNP A- 1736960 rs4679851 160261035
160. 26 1035 [[62’4714 =5 dme@lqnepfihqraldw&rrp@ npgkergm emprypRl padias mogclRel mouse
A- 1716368 Bl QA BARRIN b0 S.ly24 Ca C-4 Ca F Pa
oo B cp L4 o R AR by SR thnd T ued. T8 Ccu683

162. 564683 0.417 < -4 -4 CP Pa mmCP al nm1Pa Pa 1 nm M Pa Pa 3 SNP
A-1721879 Fﬂé7%1357@ <a11‘693#12ﬂ§1?%561?61§t91%9@¥ o655 -4 -4 FPm a co mm
4 mm-4 C3 S\P A 1745785 rs9290201 164397051 164.397051 0.31 F:

-4 m-4 6 P76 - %mm@@kﬂaﬁséﬁazagﬁeﬁ&%ﬁﬁ%r&§é'm3$gcc$ﬁﬁlg]{3%642

0.369 CP Clananufacturer s spemﬁcanons with AP kit and TRAPEZE™ Kit (Chemicon).

[0177] Karyotyping

[0178]  To analyse the karyotype, hES cells were treated with 10pg/ml Demecolcine
(Sigma) for two hours, harvested with 0.05% trypsin/EDTA. (Invitrogen) and centrifuged at
700 x rpm for three minutes. The pellet was resuspended in 5 ml of 0.56% KCl, and
incubated for 15 minutes at RT. After repeated centrifugation, the supematant was removed
and cells were resuspended and fixed with 5 ml of an ice cold mixture of methanol/acetic acid
(3:1) for five minutes at +4°C. The fixation of the cells was repeated twice, after that the cell
suspension was placed onto microscope slides and the preparations were stained with Giemsa
'Modified Stain (Sigma). Metaphases from cells prepared in this manner were analyzed by a
standard G-banding method. Quantity of 5/1000 metaphase spreads were revealed and 63

metaphases were analyzed.
[0179] Embryoid body formation

[0180]  hES and phESC cell colonies were mechanically divided into clumps and placed in
wells of a 24 well plate precoated with 1.5% agarose (Sigma) in medium containing 85%
Knockout DMEM, 15% human umbilical cord blood serum, 1 x MEM NEAA, 1 mM
Glutamax, 0.055 mM B-mercaptoethanol, penicillin-streptomnycin (50 U750 mg), 4 ng/ml
lrbFGF (all from Invitrogen, except serum). Human EBs were cultured for 14 days in
suspension culture and placed on a culture dish to give outgrowth or cultivated in suspension

for an additional week.
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[0183] HLA typing

[0184] Genomic DNA was extracted from donor blood, hES, phESC cells, and human
newborn skin fibroblasts (NSFs) with Dynabeads DNA Direct Blood from Dynal
(Invitrogen). HLA typing was performed by PCR with allele-specific sequencing primers
(PCR-SSP, Protrans) according to the manufacturer’s specifications. HLA class I genes
(HLA A*B*,Cw*) were typed with PROTRANS HLA A* B* Cw* defining A*01-A%80,
B*07-B*83, Cw*01-Cw*18 regions. HLA class IT genes (HLA DRB1*, DRB3*, DRB4*,
DRB5* DQA1*, DQB1*) were analysed with PROTRANS HLA DRB1* defining
DRB1*01-DRB1*16 (DR1-DR18), DRB3*, DRB4*, DRB5* regions and PROTRANS HLA
DQB1* DQA1* defining DQB1*02- DQB1*06 (DQ2-DQY), DQA1*0101-DQA1*0601
regions. PCR amplification was achieved: at 94°C for 2 min; 10 cycles at 94°C for 10 sec,
65°C for 1 min; 20 cycles at 94°C for 10 sec, 61°C for 50 sec, 72°C for 30 sec. Amplified

products were detected in 2% agarose gel.
[0185]  Affimetrix SNP microarray analysis

[0186]  Genomic DNA was isolated from blood, cumulus cells, phESC and NSF by
phenol/chloroform extraction method. These DNA samples obtained from four Caucasian
subjects were genotyped with Affimetrix Mapping 50K Hind 240 Array (part of Affimetrix
GeneChip Mapping 100K kit). Initially, the dataset contained 57,244 binary SNP markers.
Since the number of markers is more than would be necessary to identify the equivalency of
genomic samples and to study heterozygosity, 15 (chromosomes 1-15) out of 22 autosomal
chromosomes were chosen. The shorter seven chromosomes were removed to reduce the
chance that no marker, or only a single marker for a given chromosome, is selected during

random sampling. The 1,459 markers were analyzed by Relcheck (version 0.67, Copyright ©
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hybridized with singie stranded oligonucleotide probes that hybridized specifically to thel
mRNAs. The oligonucleotide probes were end-labeled with [Y"?P]JATP (Amersham
Biosciences). The filters were subsequently washed three times for 10 min each with 0.2 X
SSC (1 X SSC=0.15 M NaCl and 0.015 M sodium citrate) containing 0.1% SDS at 60°C
and analyzed by Phosphorlmager (Molecular Dynainics)., The sequences of the
oligonucleotide probes were obtained from sequences based on the following Accession
Nos.: NP002393 (Pegl_2 and Pegl_A; for these genes, human PEG! is transcribed from two
altemative promoters, resulting in the transcription of two isoforms, of which only one
(isoform 1_2) is imprinted. Paternal expression isoform 1 occurs in conjunction with an
uﬁmemylated CpG island in exon 1 of the paternal allele, whereas the corresponding CpG
island in the maternal gene (isoform 1_A) is fully methylated. See, e.g., Li et al. (2002),
supra); CAG29346 (SNRPN); AF087017 (H19); NR_001564 (inactive X specific transcripts-
XIST); and P04406 (GAPDH). |

[0190] DNA fingerprinting analysis

[0191] Genomic DNA was isolated from blood, hES cells, and NSFs through a
phenol/chloroform extraction, digested with HinfT restriction enzyme (Fermentas) and loaded
in a 0.8% agarose gel. Following electrophoresis, denatured DNA was transferred to a nylon
membrane (Hybond N, Amersham) by Southem blotting and hybridized with *?P-labeled
(CAC) 5 oligonucleotide probe. mData were analysed after membrane exposition on X-ray
film (Kodak XAR) using Cronex intensifying screens.

[(0192] Monolocus PCR genotyping
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47. 908885 (THUY wege gnalyzed by PCREenagtypingy Allele frequencies for known populations (ie.,
Russian and Caucasian-American populations) determined for the above polymorphic sites

were compared to allele frequencies of these sites in test samples (i.e., hES, NSF, and donor
blood DNA). Chromosomal location, Genbank locus and locus definition, repeat sequence
data, allelic ladder range, VNTR ladder size range, other known alleles, allele sizes, PCR
protocols, and allele frequency results for the 11 minisatellite loci of the disclosed

p0pulé.ti0ns analyzed are provided below.
[0194] (1) 3’ Apolipoprotein B hypervariable minisatellite locus (3’ApoB VNTR)
[0195] Chromosomal location: 2p23-p23

[0196] GenBank locus and locus definition: APOB, apolipoprotein B (including Ag(x)

antigen) uniranslated region

[0197] Repeatsequence 5°-3°: (TATAATTAAATATT TTATAATTAAAATATT)n (SEQ
"ID NO: 1)

" [0198]  Allelic ladder size range (bases): 450 + 10 + 2 primer + links

[0199] VNTR ladder size range (# of repeats, according to Ludwig et al, 1989): 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52

[0200]  Other known alleles (# of repeats): 25, 27, 28, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49,
51, 53, 54,55

[0201] Promega K562 DNA® Allele sizes (# of repeats): 36/36

[0202] PCR protocol:
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25 0.001 i
30 0.079 75
32 0.071 58
33 0.001 1
34 0.238 227
35 0.004 4
36 0,393 375
Y] 0.001 1
38 0.036 36
Ex] 0.001 i
40 0.014 13
42 0,001 1
44 0.042 4
45 0.006 é
a6 0.033 3]
43 0.067 e
50 0011 10
52 0.001 1

[0203] (2) D1S80 (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
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[0212] The analysis may be done as described in Verbenko et al. (Allele frequencies for

D1S80 (pMCT118) locus in some Eastern European populations. J Forensic Sci (2003)
48(1):207-208). See Table 5.

Table 5. Allele Frequencies for Russian Populations

Alleie Allele frequency Numl;g; :r{:"r ;‘gleies Homozygotes 15
18 0.280 33 Heterozygotes 44
20 0.017 2 Total samples 59
21 0.009 1
22 0.042 5
23 0.017 2
24 0.390 46
25 0.017 2
26 0.025 3
28 0.068 8
29 0.009 i
30 0.034 4
31 0.059 7
33 0.017 2
34 0.008 1
36 0.008 1

[0213]  (3) D6S366

| [0214] Chromosomal location: 6¢g21-qter

[0215] GenBank locus and locus definition: NA
[0216]  Allelic ladder size range (bases): 150-162
10217] STR ladder size range (# of repeats); 12, 13, 15

[0218]  Other known alleles (# of repeats): 10, 11, 14, 16, 17
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0.679 m <f[’ﬁﬂ1§}>_4Pr_o§ne§b'g5§z@@ﬁ@ﬁﬁ%ﬁ%ﬁ%ﬁﬁ&%%%&o%/ 041133 69
Dat abase 82 Heterozygosity of phESC (Abbreviated as "pC') Lines E u
a en'|' c#20bo.P Péet@ﬁ%. 0- UO. 0'00. 0. 4 SNP A 1747884
rs2866685 105649408 105. 649408 0.5 nm ||| nmca az <4 Pa m4
SNP A- 1720092 rsl@ﬂ&ﬁﬁﬂcyl;gﬁmqgcﬁ%%gﬁﬁﬂiﬁsga 345 |LO al | nm 1:42_4
d 1co 1P1 1P1 nm HhitphNiRukibd21929 rs715706 106873632 kb, 873632 0. 286
1CO P 1 RC re, lcGelmb fdr3omypee:C mMm 4 SNP A -1662125 151468221
108745388 108. 745388D&hadiatbn<4 1 MM 1PL C 1 01 a 1 gpal;-P 13 SNIP
A- 1642856 rs7654940 HAOLA396% hilkr k48969 0.524 1'4 Aged al 1 :1 P:1

1C 1-4 mm 1 mmdonahip: A- 1686749 rs6841595 113711 ' £h13: 711446
0.317 mm 1 mm 1PZugpgpen Imre 1C 1 nm 1 mce 4 SNP_ A
rs10516593 114436416 114.436416 0.524 k IIl 1 mmP I@F’éfn ﬁ%%dffuf 1

|< <4 -C - f%zéng'\‘gr&%l &‘%%%??I{d%ﬁjg Ao R ded DA ERmb B £330 Rp e VAT HT BT

l11Pal mml
: molecular genetic individualizing systems based on the HUMvWFI and D6S366

tetramicleotide tandem repeats. Sud Med Ekspert (1998) 41(2):33-36). See Table 6.

Table 6. Allele Frequencies for Russian Populations

Allele Allele frequency Number of Alleles

observed

10 0.008 3

11 0.059 21

12 0.316 112

13 0.251 8%

14 0.085 30

15 0.175 62

16 0.015 7

17 ' 0.011 4

Total samples 177

[0222] (4) D16S539

[0223] Chromosomal location: 16g24-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 Ianée (# of repeats): 5, 8,9, 10, 11, 12, 13, 14, 15
[0228] Promega K562 DNA® Allele sizes (# of repeats): 11/12

[0229] PCR protocol:



mm1 mmé4 SNP A-1671469 rs292910 117406405 117. 406405 0. 607 -4 <4
<-C 1<4 1»5? <L,;§§794 SNP A- 1696003 rs2125710 118964366 118, 964366 0. 25
1o co N %P1 1401 M1 mm,] co m4 SNP A- 169B§EKS2006/041133
rs10518293 119688966 119.688966 0.691%-4 -4 PCl 1 P f X1 PP 1 1 X
11 1-4 -Cmm4 SNP A-1745189 rsl 0518336 120880537 120. 880537
0.536 <4 <4 < 1rrmM Pl. POmkPra 1CQ1 1 -Cm1-4 m4 SNP

A- 1648947 r32036 15733 1.573324.0, 667 -4 <4 < c 01 nm nm P
PLUIPZ C Pl m 45 é g’gﬂf*lf%%‘é%@’%iz%ﬂ%?l? 123, 444717 0.726

-1 -4 Kk 1 -4 -4 4 SNP_A-1733111 rs4833836
123858274 123. 85{?‘? KIERCPP iIT Pl <4 co P md S\P

A- 1643743 rs444646 z‘i‘%"?‘ 8’21 124. 370464 0.548 aa - Cm>*C#PPl Pa nm Pl
4 SNP A- 1746251 rsi $5084153 125. 084153 0. 268429 a) mm

mm 12: 1 PC | TR 1648121 rs7682791 125875784898 875709

0. 631 ‘ %GHE’QPS 4 SNP A- 1699868 rs95321 1 728#08654

126. 708654 o 488 BRGSEP: <4 4 P < <1 4 < 4 SNP A- 170867 mlipdtggtnes3
127331109@%7 331 726 -4 - mm Cm<4 <4 -4 -4 -COm

al 4 SN AYtEH36 eragéz%s%‘ bi%msza@smd TyGeneBript®YER Systema SifierNitaim
111 - CC  -Betecitbn) FecBRaviGRPRI DI032 BRI C @%ﬂaﬁ%%&% 6@%%%71993643
K 11,7.4 Om-Cm<4 <4  SNP A- 1694056 rs6846560 1319886

131. 9886112({913§9e“ﬁ%h1¢7 mm FO: mmmm mm FP; 4 SNP A- 1719820

Table 7. Allele Freqguencies for Caucasian-Americans

Allele Allele frequency Number of Alleles observed

6 0.000 0
7 0.000 0
8 0.026 11
9 0.107 45
10 0.079 33
11 0.318 134
12 0.269 113
13 0.167 70
14 0.031 13
15 0.002 1

Homozygotes 57

Heterozygotes 153

Total samples 210

[0231] (5) D7S820

[0232] Chromosomal location: 7q11.21-22

[0233] GenBank locus and locus definition: NA

[0234) Repeat‘sequence 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



rs10518609 . 133609659 133.609659 0.658 1-4 -4 mmF, H 1 nm -4 d

4 SNP A-1 07688 134441091 134.441091 0.726 1CO E. ¢cC
-4 -4 < 4@}2"%@@ - 1716218 rs9307703 135374277 135, 3742‘?598.5%‘%’8%3
F; mmF-; apx, F; co En mm mm 4 SNP A-'1719154 rs6535037 135968531

135.968531 0.691 FiTc, r" P F< F 4-C 4 SNP A-1718316 rs10519369

137048788 137.048788 0.619 F; Fro <Ho -Cmm 4 SNP A- 1643751
r$7692053 138020209, 09 0.631 O F; F; PH2 4 -4 -4 <4
F 4 S\NP A 171221@;‘ 587
F;, mqm mmmm S 4

jo

n

'QB%9852726 139. 852726 O m mm pc, F;
s10519540 141950175 14 .,%‘Sg /5 0.429

F, mm FT", nmm mm 16

143. 153292 0.61 Kk

4 SNP A-1669152 rs20625 °C1 153292
2007/ 047979PCT/
R

811 Moo d -4 <1 -4 20"

1'33 70 Dat abase S2 Heterozyg ’t5y of phFSC
(Abbrevi ated as ' i nes .9 Fe 2. g 2 < =z"ell 0. 0.
VT2 00 oL 0 CEBIHEE N A 1651007 1s331963 144034 é‘“ﬁ‘&&?cg%‘?&%a
210935975 W95 5 dGs allyyeis s Besmopg s qesaibet tn Geneltim @ 10 Spslchys Giltgg St
A- 1700284 DaddiipBdnitANAT68To. DIB4 10B6BEa Qofpbiticn, Mdlissn, WI USA: 19%-
-6 -6 6 % -C.-C ?h? 4 SNP A- 1655082 rs6810951 149441717 149. 441717
0333 01 PE®BP KT $m m PO PI al 01 4 SNP A- 1650743 rs10489053

150276232 150. 276232 0.643 mm-c -c -c -C -C -C -6 6 -ca m SNP
A- 1695870 TsA685A9elt Fi8hi2Ad6s fbb D78820in DifferbdBPHMIsIRONPCI al Pl

Allele Allele frequency for Number of Allele frequency Number of
Caucasian-Americans | Alleles observed for Russians Alleles observed

6 0.002 1 0.0012 1

7 0.010 4 0.0087 7

8 0.155 G5 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 0.1580 127

13 0.057 24 0.0299 24

14 0.012 5 0.0050 4
Homeozygotes 43 92
Heterozygotes 167 310
Total samples 210 402

[0240]  (6) Human von Willebrand factor gene hypervariable microsatellite locus II
(VWEID)

[0241] Chromosomal location: 12p13.3-12p13.2

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

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



PP PI DP el -6 -c -c < C 1-6 < 4 SNP A-1750768 rs361101 153131731

153. 13173 OP Pl aa 1-tThm-6 -6 -6 -6 PQ 4
A 1694614 TOMIBTP 54375660 154, 375589 0.691 d -6 feriipopposnyes
SNP A- 1651497 rs1125228 155126657 155.126657 0.738 -6 6 1 PP 01 PP
Pl 41:1 01 PP PP mm P 4 SNP A-1732214 rs6536240 158751762 158. 751762
0.381 m Pl m6 paPl PIZ m4 SNP A-1721547 rs7678486 159498426
159. 498426 p, mmFoa cHp nm T-p 4 SNP A- 1695472
rs7665879 !Ll%gglgSg%@éﬁ%g@ggSQ% 0.31 pHP mm ora mm FT, nmm FT, 4
SNP_A- 1653797 ' rs6856295 160845965 160. 845965 0.595 F nm < I< 6

'Ft 4 SNP A- 17052Bgrnaleyclso 8N4 Badadagolid6 Rugs0479 0.655 -6 -6 6
-4 F -6 6 < 4 Isipljnculgtion49 rs195894 163885040 163583304 0. 366
"p2, p:Ra rt; pr-Gylipg fori30 cy®e®: PP PP PO gr; 4 SNP A-1719176
rs4057797 164602658 Dedugne858 0.381 PFQ nm F Pl B&#®R’Pl 4 SNP
A- 1657975 rs4404502 Heahticuadl pgs: 518484 0. 738 | B0°C,2° 1-6 m4
SNP A- 1669824 r s4boaRitd skp7437606 167.437606 0.402 PR kmF -c 6
mPP PIP M PP 4 IBNPsiap1701924 rs743541 1 169800826 MO, SliaRE6ifhe524
PO PP Pl. PP ca m-c -c -6 m4 SNP A-1673825 rs13212 170689681

170. 689681[0249]74 HiEGnilyiPh&been donefl dREYHR HCEFBRoPE aPlan BEbe evdluation of

o - coniealy it iuiantes ptatasU e Bkl

tetranucleotide tandem repeats. Sud Med Ekspert (1998) 41(2):33-36). See Table 9.

Table 9. Allele Frequencies for Russian Populations

Allele Allele frequency Number of Alleles
) observed

9 0.082 37

10 0.088 40

11 0.392 177

12 0.296 : 134

13 0.069 31

14 0.058 26

13 0.015 7

Total samples | | 226

[0250] (7) D138S317

[0251] Chromosomal location: 13q227q31

[0252] GenBank locus and locus definition: NA

[0253] Repeat sequence 5’-3": (AGAT)n

[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

[0?.57] Promega K562 DNA® Allele sizes (# of repeats): 8/8

o

[0258] PCR protocol:



173.125585 0.744 PHP m -6 -6 < < -c -Cc 4 SNP A-1717120 rs10520252
174445689 4 0.619 <-c<aa -c-CcCm -6mM-6 4 SNP
. 4- 171454@%%@3@%’%2%2 175752491 175. 7%491 0.738 -6 6 6 Bg‘c"’é]s?%’ﬁ’ﬂ‘f%”a
-6 -6 <-6-6d-64 SNP A 1662283 rs393279 177816548 177. 816548

0.488 -6 -c -c PP PP PFC PI PP F 01 PI PP a pa 4 SNP A-1675843
r510520383 178915654 178.915654 0.357 OP PI P PP PHP al PP PH m-6

m PP Pl 4 SNP - L7 7602 533@796(?121 17%212 204 179.727204, 0.718 1-6
6 6 -6 6 -6 - 1 ¢ H 4 SNPQSQ:J%ZOZSZ
r$10520430 18091 ﬂ§94 0.679 -6 6 ml-6 Pl PP PP
PP PP 4 SNP A- 164 ? 57975 181665445 181. 665445 66 mmm
PPPIl m 6 -6 6 TBROR 649573 rs10520479 18266789§2§£§2 667862
0702-ca<-6<1-?néer n%1|\/|Panmlee|:4SNP

rs10520518 18336 31955702 0.369 01 -6 Pl =1 6 1-6 -6 1
mm 4 SNP A-1738 e%"é‘é&?@ss 187288258 187. 288258 o 37§3C "1 -6 PP GO
P 6al 1 mlc m 165??? Imml J< Pal 6 Pia WO  4°C, unlimited time

2007/ 047979PCT/ US2006/ 041133 71 Dat abase 52 Heteroz ity of phESC
(Abbr evi at 59] .. a)na lysis bas l:{jelédone as described mn (GenePrin @/ gjl‘% Systgms (PilgpyBtain
A- 1713082 DSt%Z&ﬁ}Q&}%&ZPM@&ﬁ?N&&Z@(&l%?&&éQ CRfvorabios, MEdisdh, WIZISA 1663.PA
PAPA cci 4 SNP A- 1654608 rs1505509 188945352 '188. 945352 0.345 la a 12
re | PA CA 24BaSenTalle 19pA PI 16 -2 1 a PAPA CIA CP 4 SNP_A- 1680395
rs2376743 189829781 189.829781 0.679 1 la 16 6 k 12 -2 12 en Cm

1-2 re -2 Tabie 16NR1é e &e{ﬁ%@ﬁé@%ﬁnﬂﬁé@ﬁﬂr el 0.405 | M CA,
lce PA 12 re ce 1 12 m 51445862

3675257 3. 679257 7HAPA

Allele frequency for Number of Allele frequency for Number of
Caucasian-Americans | Alleles observed Russians Alleles observed
7 0.000 ¢ 0 0
8 0.143 G0 0.1393 112~
9 0.0652 22 0.0883 71
10 0.052 22 0.0684 35
11 0.305 128 0.3706 208
12 . ’ 0.307 129 0.2040 164
13 0.083 35 0.0871 70
14 0.057 24 0.0423 34
15 0.000 ¢ 0 0
Homozygotes 61 S0
Heterozygotes 149 312
Total samples 210 402 |

[0260] . (8) Human von Willebrand factor gene h'ypervan'ablc microsatellite locus (VWA)
[0261] Chromosomal location: 12pl2pter

[0262] GenBank locus and locus definition: HUMVWEFA31, Human von Willebrand

factor gene

[0263]  Repeat sequence 5°-3": (AGAT)n

[0264]  Allelic ladder size range (bases): 139-167

[0265] STR ladder size range (# of repeats): 14, 16? 17,18

[0266]  Other known alleles (# of repeats): 11, 12, 13, 15, 19, 20, 21

[0267] Promega K562 DNA® Allele sizes (# of repeats): 16/16



EQ 1-2 1-Sre 0.25 nmm PAPA |PQ 10) CC 5 SNP A 1651781 rs272190
5103830 5 mlPAlal-2025H 1-2 12 OA

N A 1663578088001 5619154 5. 619114 1 1dH 0. 7R s by,
-2 12 mM1 5 SNP A 1643560 rs10512858 6486915 6.486915 0.6, 13 | PA
CA 1A1 12 re pl 12 re 16 2 m-2 m5 SNP A-1651637 rs4629562 7847326
7.847326 Oﬁgé% re 12 e-Cm12 m1l2 re m.16 16 re -2 CA 5 SNP
A- 1693207 13 8@&@2 9 8.348429 1MPA ICA Pl Ce 1IMCA 0.25 mm
PAPA 01 | PA I PA PA CA 5 SNP A- 1744546 rs12515692 9883408 9.883408
0.357 2P1 | CA PATkEGRaIGHcIbE HNATEBAMy e, RERMA 1-2 m-2 re 5

SA- 1721268 r s293ThitihBmtd@se51 11. 007551 0.619 Jcl myskany> 1CCl PAPA
PA CA 16 re km nmCRARAfER 3614 1702624 rs173671 12217918 12117918
0.476 m-CmF CA C@dmueduonz re m2 6 5 SNP A-1695448 r;s1476154
13000353 13. 000353 16k ritfyr tigking 2 2 1 a F &R A- 1757294
rs3734108 138069%@;@10&3 84 0p Pl PA m FP; m 21@ 5,|v| 5 SNP

A- 1696687 rs293883:d 46817866 15. 817866 0.25 1 re ggmg Fm
Fm ' Cm | STe 5 SNP A 1713461 rs58509 | 17246633 17. 24663’3 27

-C -C  p7" 0289 PFHihelh

oCoas By EPIE T it o BRI AEA ISR s 1908
19. 421031 Betggtpneshnigrl Mpnualo. 94 F8romega Crpgidtion- MR W1ilSa4 8995
21159137 2450159431 274 nMm pE; mm mm pp, " pEn; -1727m

Table 11. Allele Frequencies for HUMVWFA31 in Different Populations

Allete Allele frequency for Number of Alleles Allele frequency for Number of Alleles
Cancasian-Americans observed Russians abserved
13 0.000 0 0.0025 2
14 0.131 56 0.0796 64
15 0.082 35 0.0920 74
16 0.211 20 0.2127 171
17 0.265 113 0.2836 228
18 0.202 26 0.2251 181
19 0.087 37 0.0833 67
20 0.021 . 9 0.0199 16
21 0.000 -0 0.0012 1
Homozygotes 38 ' 70
Heterozygotes ) 175 332
Total samples 213 402

[0270]  (9) Human c-fms proto-oncogene for CSF-1 receptor gene microsatellite
locus (CSF1PO)

[0271]  Chromosomal location: 5q33.3-34

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

[0274]  Allelic ladder size r.ange (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



5 SNP A-1757332 rs7705523 23659025 23. 659025 0.714 it-47 F, .1-Z1
k 12 re 5 SNP A-1672683 rs1995599 24552793 24.552793 0.548 F; FT,
FT, F;, [Jo p; Fere Fin FIA 5 SNP_A-1660984 rs9293241 26606178
26.606178 0.56 F; F, FT, FA- Cm SNP A-1704664 rs92 1469 29989233
29.989233 0.583 Fm F; 17, T, Ft 1:7:4 H Cm-Fe 5 SNP_A-1644843
rs1921111 30906615 30.906615 0.405 F;, mmF;, F;, F;) F, 1.2-; F, 5
SNP A-1678791 rs893551 33493407 33.493407 0.607 1.72 F-; F, 12.72
F72, f<7, 5 SNP A-1724049 rs7 16302 35846025 35.846025 0.357 Fre
1He F7, F, Fp F2Te PHIA F; 5 SNP A-1703432 rs 159751 37035755
37.035755 0.464 FT, FT, F, F, mmF, F, F, FT, CC 5 SNP A-1645375
rs4072686 38003109 38.003109 01405 Fr; mmmmpmmmmmmm F-; Fa 5
SNP A-1719252 rs675502 39878266 39. 878266 0. 679 km Fr; nn1FT p";
FT-2 ,FT" 5 SNP A-1685613 rs1697938 40890439 40.890439 0.441 F R 72
12 -2 F'--; FAI mm 5 SNP A-1731232 rs276278 42016012 42.016012
0.298 mmmmIimmml mml| CAPAPAIPCL M 1-=nm WO

2007/ 047979PCT/ US2006/ 041133 72 Dat abase 52 Heterozygosity of phESC
(Abbreviated as "gC') Lines 5 SNP A-1694450 rs1072746 43646445
43. 646445 MPI Are 0.441 A CGa 01 Pa 41 A 5 SNP_A-1675759
rs2404958 50098792 50.098792 0.619 la -s 16 Pa 1 a 1-6 1P1 1-6 re 1-s
1-s ala a 5 SNP A- 1723309 rs9283709 $1510492 51.510492 0.595 114 1
pa [Pa Pa Imm 16 co 1_m.16 1Pl



Pla 5 SNP A- 1728968 rs10512988 52085030 52. 08503 9357 nmm< la 1-6
101 .16 P A- 1746984 rs9292039 53454075 53. 454

101 FA PM’Q%@’“‘?’E a .1Pa .10Q ra fggl PC 5 SNP A- 1697%‘3%%%3@3‘%55
54287290 54.28729 0.714 H H H H 161 -6 101 Pl 1 A "11 5 SNP

A- 1684501 rs889310 56000924 56.000924 101 Pa loa 1-6 Pa 0.476 H
1-6 A .1Pa H 5 SNP A- 1673657 rs2539731 57109292 57.109292 nmm 1Pa
Pa. 1PQ 0.[0288] 1" P@Rgprotagoka 1 PP 1 pa 1P1 : A 5 SNP A- 1716782 rs9292159
57677129 57.677129 .1Pla | At 1A1 0.31 :1P4 loa .1P1 IP Pa tal :10a
| M Pa 5 SNP A-tRafhildclesIR9R 18OmBREI 2AA Rib8a 192447 0.25 Iro 1P0 1
Pa 1 mla ca | ogiffdrdelfationy 1 SNP_A- 1755537 rs10514868 58859777

58. 859777 0.726 ChblingforMcydsda 1 -6 $ SNP A- 1653871 rs56859376
59471964 59. 471964 BchGidh mPa Pa Pe Pa PO A 1Ca ol o2 PQ 5 SNP
A- 1653455 rs159375 g60.469024 1-6 < 0.691ghc 3gb 1131 101
A 101 -4 Pa 5 SNP Agilf82537 rs356598 63380121 63. 38042F §631 Pa Pa
-6 6 Pa . 101 PO #PRanks e 5 SNP A- 1755307 rs77o48901;@@1§1331

66. 151331  p-myglfdaidLa nm 0. 357 nm nm Pa A Pa Pl i 5
A- 1671457 rs6858907 6'?817289, 67.817289 0.417 nm F; IE—j ' m%lagﬂ]ePO TA

P s STl o R R e A 3e RS Syl g Ry Ty o
F676 nm F®eteBtiGNT ephi@? BEnaal Ne2 DURB Fromega Corporation, Madison, WI USA: 1993~
2001, See Table 13. ‘ '

Table 13. Allele Freqguencies for Cauncasian-Americans

Allele Allele frequency | Number of Alleles observed

6 0.002 1
7 0.000 ' 0
8 0.528 Co 227
9 0.093 40
10 0.056 24
1l 0.284 122
12 0.037 16
13 0.000 : 0

Homozygotes 76

Heterozygotes 139

Total samples 215

[0290] (11) Human tyrosine hydroxylase gene microsatelﬁte locus (THO1)
[0291] Chromosomal location: 5q33.3-34

[0292] GenBank locus and locus déﬁniﬁon: HUMTHO!1, 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



76504599 76.504599 0 5 6 F; F' p; Fa "F; 5 SNP A- 1682839
rs949645 784 478278 0.564 p-; F-: nmp; p; PFP
S NP A 17@%%’%&3’ 2986 79206180 79 2%18 0.3 rir; nﬁé’ﬁ%"ﬁaﬁlf

mmmmF; 5 SNP A-1730614 rs964102 80843469 80.843469 0. 679 p7":

17676 R ; F.< A mm5 SNP A-1732246 rsl 0514249 82540612 82.540612
p p-; F, O 56 F.; F" F, F, F, 5 SNP A- 1729977 rs46391 97 83381853

83. 381853 Fr m F;, mm.F, p,"; nmnmm SNP A-1742238
rs323744 8@&%@304#%%5@5%%4 0.5 ripmFT, Fr< p-; CFl p; pp 5 SNP
A- 1751644 rs819344 89093506 89.093506 0.463 p F; mm nmmF-; 5 SNP
A- 1690642 r s2935408189676s69NgoT@hasesy LidFRussie Fri; 0.548 F; mm  Fol
5 SNP A- 1744488 rlsBrBguefer7903 90. 817903 0.512 F; B5°EG.22 p: rip;
mm Fic "FS 5 SNP Cyxlingf@307yeles248339 95229134 95.229134  0.643 F;

F; : F, 1--6; ETA PsaRraNon729028 rs31248 96040439 98°462439 0. 275
F, pr"7", FA F, FSrTserligROgF-; ca 5 SNP A- 1657092 di0)30%273
97821155 97.821155 Klengatigy4 0.75 p-; pr, F." p-; Y23NR0A- 1643346
rs2887526 985527 Fxt@Bio55@F12 0.667 la Al k ml  1-" <2, X' C -6
WD 2007/ 047979PCHaJ$2@P6/ 041133 ‘73 Dat abase 82 Ret er az§gadiirityd tine
phESC (Abbrevi ated as "pC') Lines 5 SNP A-1722905 rs2369754 -
99184261 99293142 BlheGndl@8s hasibaer ddtd as dascribed MMGRQPENENPTRSIGE4E B ver Stain

rs1477625 HOLARS} Fechnical Manual No. D004, Promega Corporation, Madison, WI USA: 1993-
2001, See Table 14.

Table 14. Allele Frequencies for Caucasian-Americans

Allele Allele frequency | Number of Alleles observed
5 0.007 3
6 0.237 101
7 0.148 63
8 0.117 50
9 0.155 66
9.3 0.331 141
10 0.005 2
11 0.000 0
Homozygotes 50
Heterozygotes 163
Total samples 213

[0300] Results

[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
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f0303] For monolocus PCR, genotyping revealed identical alleles for all loci (but one,
D78820) between blood (donor) DNA and OL1 DNA. See Table 15.

Table 15. Monolocus PCR genotyping.

NN Locus definition Chromosomal location hES NSF Blood
1. 3’ApoB 2p24-p23 36/48 36/36  [36/48
2. DIS80 ip35-36 18/24 22/31 18/24
3, D6S366 6G21-qter 13/15 17/17 |13/15
4. D163359 16q24-qter 8/13 12/13 | 8/13
5. D758820 7q11.21-22 11/11 9/10 10/11
6. vWEII 12p13.3-12p13.2 11/13 9/11 11/13
7. D138317 . 113q22-g31 92 11712 | 9/12
8. vWA 12p12pter 14/18 17/18 | 14/18
9. CSFIPO 5933.3-34 12/12 12/13 12/12
10. TPOX 2p235.1-pter 8/11 811 8/11
11. THO1 5q33.3-34 6/6 6/9,3 |6/6

[0304] Heterozygosity (heterozygosis) of all heteroiygous donor loci (but one, D75820)
was not changed in hES loci. Homozygosity (homozygosis) of D7S820 locus in hES DNA is
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).
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Table 16. HLA Typing.

MHCI MEHC I

HLA-A HLAB HLA-C DRBI DQBI DQAL

pHES-1 A%01 B*15(63) CwH04 DRB1*12 DQB1*06 DQAI*01
A*02 B*35 Cw*0708 DRB1*13 DQB1*03 DQA1*0505

Donor A%01 B*15(63) Cw*04 | DRBI*I2 DQBI*06 DQA1*01
AR B*35 Cw*0708 DRB1*13 DQB1*03 DQA1*0505

HNSF A*25 B*15(62) Cw*12 DRB1*04 DQB1*06 DQAI*01
A*32 B*13 Cw*12 DRBI*I5 .| DQB1*03 DQAI*03 |

[0307] DNA fingerprinting and HLA typing analysis confirmed that the hES cells are
heterozygous and contain the whole donor genetic material. These results coincide with data
from parthenogenetic monkey stem cell lines (Vrana et al., Proc Natl Acad Sci USA (2003)

- 100(Suppl i): 11911-11916), and do not coincide with data from parthenogenetic mouse stem
cell lines (Lin et al., Stem Cells (2003) 21:153-161), which contains half of the donor genetic

material,

[0308] The phESC lines display 2 morphology expected in hES cells, forming colonies
with tightly packed ceils, 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,X 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-phBSC-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 doner; and 12-phESC-1 line donor.

The result shows that only one pair (sample 4-5), has been identified as monozygotic (MZ) twins.

Ten cther 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 marlers 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,o {P(observed
markers | putative relationship/P(observed markers | relationship for which maximum likelihcod 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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B|I|BIAJBILAJAIA|A]B B
2 | SNP_A-1657420 151227921 1625177Q7 162.517707 0512 | BIB|B|{B|lAJB|B|Big|B
' BiBlajA|BiaA|lA|JA|BIB
2 | SNP A-1681353 151446471 164812395 164.812395 035 | B(BIB|AIB|B|AJA|B|B
AlA|ATATATA|A[AIB A
2 | SNP_A-1755647 1510497261 166152395 166.152395 072 |B ([BlAJA|A]JA|B|B|EBEI|B
AlAJTATA[AlA][A[A]IB]A
2 | SNP A-1656096 159287874 167411538 167.411538 0738 A |AJA|A|JA]lA]IB|(B|BI|B
B|IB{B[(B|B{Bl|AJA[BI]B
2 1 SNP A-1673653 152278785 168822282 | 168.822282 0381 | BB | B|B|B|BlAJAIBIB
AlA|AAJA|ATAJATATA
2 1 SNP_A-1702574 15830995 169955143 169.955143 0702 |A|A|A{A|A]JA|B|BIAIB
BIB|(B|B|B|B|A/A[B[B
2 | SNP A-1645337 rs961313 170759024 170.759024 024{B|B{B|B|B|B|I{Bi{B|(B|B
AlAJAJAJA|A]JA|A|B]EB
2 | SNP A-1637817 15731693 171622741 171.622741 0667 | AJAJAJALA|JA|IBIB|BIB
B|IB|B[B|B|B}IBiB|[BI[A
2 | SNP A-1749036 34095835 172330518 172.330518 0429 I B|BIB|(B|BIBRiB|B|BI|B
BIB|IA|IB|AJAJA]JA]B]B
2 | SNP A-1683223 137575189 173840675 173.840675 052 B B|B|B|A{B|BIB|B|B
AlA|A|AIB|A[A|A]lBRTEB
2 | SNP A-1743510 rs2119137 174843221 174.843221 0333 | B | B|BIA|B|B|B|B|B|BR
AlAJA|IB|A[ATA]TATTATlA
2 | SNP_A-1673703 rs1993385 175563974 175.563974 0476 A |AIB[B|A|BIB|BJlAI|B
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2 | SNP_A-1720206 1510497986 213664725 | 213.664725 0.702

2 ! SNP_A-1701518 159283527 214674151 214.674151 0417

2 | SNP_A-1692929 152166459 215505298 | 215.505298 0.31

2 | SNP_A-1755667 151250325 216151895 | 216,151895 0.744

2 { SNP_A-1705890 151110998 217169458 | 217.1G9458 0429
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2 | SNP A-1726837 15715345 220649461 220.649461 0.274
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68. 224124 D| 58314416 | Huwsiss [167ebts M4 50NR A | LB 6 83 § EC s HHE
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2 | SNP A-1702406 310498171 225622115 225622115 06524 | BIB | A [ A A A|B|B|B|BRB
ATAJAJAJA|A|A]lA]JATA
2 | SNP_A-1643000 r$1835533 226193946 226.193946 0738 | AJA|AJTA|JA|JA|A|lA|ALA
AjJA|lAlAlAlA[B|B]B|A
2 | SNP A-1739924 rs1522804 226314661 226.814661 0543 |A|B{B|B|[B{B|{B|BI|B|B
AlATAIAJA|JAA]lA|A|A
2 | SNP A-1683533 151950134 | 227888457 227.888457 D74 |ATAJA|AJAlAlAlAlALA
] AlATATATATATATATA|A
2 | SNP_A-1663421 51524023 228615089 228.615089 075 | A |AJTA|ATATATAIAlA]|]A
B|IBlAJAJAJA|B|[B|[B]A
2 | SNP _A-1707748 150759815 229797926 229.797926 0571 | B| B[A|JA|AJA|B[(B|B|B
. B|B[(B|B|RB|B|lA|A]A]A
2 | SNP_A-1661533 154973304 230936568 230.936568 0298 | B| B[BIBIBJB|A[A]JA|B
BlA{A|AJAJA|B|A|A]A
2 | SNP_A-1727506 1510498257 2311818543 231.818543 0702 {BIB{BIBIB|B|B|B|AIlA
BiaA|lB|B|B|B|B|A[AlA
2 | SNP A-1728658 153791711 233258388 233.258383 0524 [ BI{BI{BIB[B[B|B|(B{A|B
BiA{AJA|A|lA|B|ATAL}A
2 | SNP_A-1747120 151880747 235240125 235.240125 0512 | B | BATA|AJA|B[BlAJ.A
AlATATAa|lAJATAlATATA
2 | SNP A-1738177 rs103718 239180438 230.130488 0441 A |AJA | AlAJA|B{B|A]|A
AJlA|B|B|B|B|A{AIBI|EB
3 | SNP_A-1675236 151516342 147906 0.147906 0262 | B | B|B|B|B|[B|A{B[B|B
: AlATA[A[A[ATA[A]A]A
3 | SNP_A-1754907 1510510204 981912 0.981912 0405 A |ATA [ AlAJAlAIBIA A
AlATAlA|lAAlAA]TA]A
3 | SNF_A-1726483 151720194 2366613 2366613 0631 [AJA A |AIAJATA]lATAL|lA|
AlA|A|IB]IB|A|{B]IAJA|A
3 | SNP_A-1717220 31508734 3538991 3.538991 0607 {B | BB |B{B|B{B{BIB|B
] . BIBla|A|A]JA|JATAJTATA
3 | SNP_A-1668475 154684484 5437541 5.437541 0441 | B | B 1A [A|AJA|A]JA|A|A
AlATAlA|AJTAIA]TA]TATA
3 | SNP_A-1646075 159311817 6172932 6.172932 072 | BIBIA|AJA|A]A|lA|lBI|B
. BIBIB|(B|B|BJlA[AFA[|A
3 | SNP_A-1658137 51450097 7520521 7.520521 0203 | BIBIB|B|IB|B{B{iB|B|B
. AlAlA|AJAlA]lAJALTA|A
3 | SNP_A-1718736 red86012 9016299 2.016299 06 tAlAJA|lAlA|lAlIBIBIA[R
AlA A|IB|B|ATAJA]JALA
3 | SNP_A-1679373 52160871 10421826 10.421826 075 B ([BIB | BIB|B|AJA|A|B
AlAlAJA|JAA|[ATJA]ALA
3 | SNP_A-1645097 rs6792718 11409380 £1.40938 0420 | B | B | A|A]JA|JAlA|ATALA
B(B|B|B|(B|B{B|{B|B|B
3 | SNP _A-1713577 rs172429 14880517 14.880517 025 | BIB|B|B|B|B|BiBIB|B
AJA|B|B|{B|B|AJAJA|A
3 | SNP _A-1719120 131983085 15504547 15.504547 0SS JA|AIB|B[IB|B|BIBILALA
AlATAJA|IA|JA|A|A|BIB
3 | SNP_A-1701284 152733528 17211259 17.211259 0SB BlAJAJA|JA|B|BIBIB
AlA|lA]IB|[B|AIA|A|B}A
3 [ SNP A-1653347 5336615 18605807 18.605807 0619 |A|AIB|B[B|IB|B|BJ|B|B
AlAJA|A]JA|AAJAIB(R
3 | SNP A-1753110 152053506 19350795 19.350795 0395 tAJAJA|JAJA]lA|A]lAIB|B
AlATAIAIAIAJATALA]A
3 | SNP A-1649119 156770717 20406548 20.4065438 0726 | B | BlAajAA|A[A]lATALA
BIB|IA|B{B|lA|[A|A|BTA
3_| SNP_A-10685927 rs365392 21465872 21.465872 0583 | B | B | B|I|B[B|BIB|B|BIB
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3 | SNP_A-1648479 15251552 76852596 | 76852596 | 059 |BiB|AjAlalalAalB]BIB
BIB|B|[B|B|E|B|[A[EE
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3 | SNP A-17406982 rs874059 103277828 103.277823 025 | BIB|BIB|BIB|AIB|B|B
ATAJAlAFTAJALIATA]LA] A

3 | SNP _A-1687227 rs1391423 103923668 103.923668 0732 | A | AJAJAFAFA]LALA|A| A

_ BlAJA|JA[ATA A A|A|A

3 | SNP A-1677819 1310511221 105099054 [05.099054 0726 | B| B|A|A[B|B|A]J]A|A|B

. AlA|lA]lA|A|A|B|B{A|A

3 | SNP_A-1663937 136783422 106031580 106,03E58 0393 |AJA|ATA|A]JA|B|BIA|A
AJTAIATA|A]JAIB|ATATA

3 | SNP A-1674588 310511243 106653352 106.653352 0667 | A |A|A|AJA|AJB|{B|IAIB
BlAJA]JAJATA]JA]JAIA|A

3 | SNP _A-1652015 152222039 108202685 108.202685 0691 {1 B I BIAIA|A|JA]A]lA[AL}A

BIAIBJiB B|B|A|A[AT]A

3 | SNP A-1722407 151525873 111232702 111.232702 0702 | BIBIB|B|IB|BlA|lA]|]AIB
BIlAJAJA|ALTAIA|IALAGJA

3 | SNP A-1674512 151512514 111766406 111.766406 D438 ! B | BIA A JAJATA|ALA]LlA

, AlA|B|IBlAlA|AlAIATA

3 | SNE A-1747616 151797626 114308943 114.308943 0702 | AlA|IB|B|B|B|lA|lAFA|A
BlAJA|JA]JA]JA]B|IBIBIB

3 | GNP _A-1668954 151553200 116705663 116.705663 0476 | B | B|A|A | A|JA{B|BIBIB
BIBlA|AJA|JA]{B|AIFATLIA

3 1 SNP A-1674292 187621196 117804184 117.804184 0321 | BIB|A|A|JA|JAIB|BIAIB
ATA]|IB|(B|B|B|{B|[BIBI|B

3 | SNP A-1643903 151218621 118459536 118.459636 031{AjA|B|[BIlBIBiB|BIBIB

’ BlATAAJA]JATA[ATATA

3 | SNP A-1728638 15950649 121567065 121.567065 0691 FBIB|A|AJA|A|ATA]lALA
BlaAlJAlAlA|lA]lATA]ALA

3 | SNP A-1730195 152126140 122627958 122527958 05| B|B|B|A|[B|BIB|B|A}A
BlAJAJA|A]|AJA]|A|BI]A

3 | SNP A-1741126 5105114069 125610479 123.610479 07388 | B{B|AJA|A|A|BIB|BI[B
AlA|BIB|BlBlATA|lA]|A

3 | SNP A-~1739520 151373606 125496637 125.496637 0342 | A{A|B|B|B|BJlA]A|A|A
ATAJAlA]JATAIB|BIA|A

3 | SNP A-1727334 151374504 127391196 127.391196 0524 A B|BJA|B|IBIB|IB|AIA
AlA|AJAlAJAJA]{AIA]A

3 | SNP_A-16834659 152718880 132343455 132.343455 075 |AJAJA|AlAlA]{B]IBIALlA
B|BlA|A]JA]JAJA|A|IBIB

3 | 8NP A-1747192 151553975 132999274 132999274 03I I BIBIB|A|JB|IB|{B|(B|BI|B
AJATATAAlATATATATA

3 | B8NP A-1744702 2310229 133541978 133.541978 0691 | A JATA|JA|JA]JAJA|IA]IA]A
AlAJTAlAlAAIA[AlAL]A

3 | 8NP A-1730051 15711923 136539253 136.539253 0744 FA[AJAJA|IAJAIALAlA]|A
AlATA|A|A[AJATAIBIL A

3 | SNP A-1654278 158338623 144671624 144.671624 D619 VA JAJA]JAAJTATA|IAIBILIEB
AlAlAalAlATATA|AIALTA

3 | SNP A-1730514 134610179 146387799 146.187790 0726 | B | B 1A | AFATATALA|A]|A




k

117. 46657
A- 1647647%{’(2

1isaes

_C _C -

ca-cmkmPa mPa m7 SNP A-1676935 rs10487392 117466579
10,1 1 Pa1 mMmm1l1l4 m-c
119761267 1109. 76J6 67 0.262 d m 1P1

B Lt

1PP Pa - ca mPa Pa 7 SNP A-1655036 rs1206486 121146345 121. 146345
0.441 Ilmnm PAPamMIm m 1P1 Pal Pa Pal Im WO
2007/ 047979PCT/ US2006/ 041133 _81 Dat abase S2 Het erozygosity of pli ESC '
(Abbrevi gted as "pC') Lines 7 SNP A-1643783 rs104879
122. 44257 0.381 - & < M Baandisz ibiestysirfol pnbPABR S0 S0 (uSNP A- 1690238
rs6948425,12338644/ 1235. 366447 0. 476 T<< [ IcmK mI-a af I, I# 0 © _
-a m7 SNE A 1745008gar s723 %ﬂ 124253175 £24. 253175 §) 417 PJ EI \?10° o B
16 m 1<m £ 6 Ict m nfn (1) 57 SNP3A- 1675675 1s21Q70987 ¢ & ¢ 2
124969695 £124. 969695°0. 488 ifm 1- 2“°F < %4 11”4 F.2m 7 SNP A 1678693 2 -
rs2299447 125743520 135. 74352 0.738 ra < H. < k9ggki Bq B rﬁ 8G A7 AS_ITI A
A-| 6706715 rXBAGTHES 126BBNA7] 1AGVINIOANS0I0), G48 [B6| B | B-) LBl 8IB | B
ca 7 033 497 7454414 1271454113 |G 4@1%@ Ennim &
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< 16 6 7 |SNR\£ 18925049 rs;pggzéoe %@Hogmézegﬁ?a 133 39008p2 4247818 & Bf§4 B
-cat 6 alTmmce T 144 12434 T 529517 1o xS bRt 904 134 PP 9e4
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A A
135674764 135r (dx684 0..H68823MN MBosl [4161R64 o667 | a | A |ala|a|alalalala
A|lA|B|B|B|BIB|A|A]A
3 | SNP A-1736960 154679851 160261035 160.261035 0274 B|BI{B|B|B|!/B|B|B{BIB
BIBlA]JAJA|lA|BIA|ALFA
3 | SNP A-1716368 1510513549 161237209 161.237209 025 [B|B|BI B|A|[BR|B|BIiB|B
AlA|B|B|!B|B|(B|{B|[BI|B
3 | SNP A-1726685 15336583 ° 162564683 162.564683 0417l AlAIB|B|B|[B|B|B|BIB
AlAJATA|IA|AIB|IATATLA
3 | SNP_A-1721879 137635791 163720371 163.720371 0655 A{AIB|B|A|B|(B|B|IBIBR
AlAJAJAJATJA|IBLIA: Al A
3 | SNP A-1745785 9290201 164397051 164.397051 03l | B|B|B|BIA|B|BI|IB|BIBR
B(BlAalA{AlA|lAlA|lA]A
3 | SNP A-1697475 r54352381 165179142 165179142 0362 | B{BlAalAjAlA]lA|B|BI|B
AJAIAIAJAJAIB|B|RI|B
3 | SNP A-1748578 52643191 165861395 165.861395 0524 | AlAJA|ATAITLAIB|B|BIB
Ala|]AlA|AJA|B|BIA]A
3 | SNP A-1687365 rs1371900 167443656 167.443656 0256 | BIB|B|B|AJB|[B|BIBIB
AtA|A|lAlAlA|lA]JAATA
3 | SNP_A-1680949 151877269 170109722 170.109722 0548 | BIB|B[(B[A|[B|B|{BIB|B
i AlALAILA|B|AJAIAlA|A
3 | SNP A-1731022 158192675 172207585 172.207585 072 | BIB[B[(B|B|B|lA|A|A|A
AlalA|lA|AJA]JB|[B|A]|A
3 | SNP _A-1656780 157627220 173288405 173.238405 0441 | B | B|A|AJAJAIB|B|B|B
] BE[B[A|AJTA|A|B|B|B|B
3 | SNP A-1720350 15792354 174456847 174.456847 035/ | BIBlAJAIA|A]IBI{iB|B|B
AJA|B}IB]IB]BIBI|IB|RI}B
3 | SNP A-1662989 rz1377828 177727744 177.727744 0286 | AlIA|B|B|B{iBIB|IB|BIB
AITA|B|BIRBRIBIA][A]ALA
3 | SNP _A-1651103 152160836 179152927 179.192927 0662 | BIB|B[IB|B|B|lA|JA|A|A
AlA|A|JATA|A|A]JATATA
3 | SNP A-1699226 36762743 180494702 180.494702 0667 L A lA|lAJAlAlAlALlALIBILIEB
AlJlAJA|A|lATA]IB[B[ATA
3 | SNP A-1655724 15262058 184975690 184.97569 0583 | B BlA|[AJA A|JBIB|B|B
AlAJA|AJTATAJATA]A]A
3 | SNP A-1726281 1510513799 186032241 186.032241 075 | B BlAJAJA|JA|B|(B|BI|B
AlA|JATJAJTA|AJATALALA
3 | SNP _A-1649485 51962838 189742951 189.742951 0405 |BIB|{B|B|B|B|lA]JA|B|B
AILAIB|IBIB|B|A]A|BI|B
3 | SNP_A-1756920 132378464 180305279 190.305279 022 B B|B|B|B|B|(B|B|B|B
BIB|AJA|A|A|B|BlAIA
3 | SNP A-1734403 153773928 191066407 191.066407 045 | B|B|BIB|[B|{B|B|BIBI|B
' AlAJAIA]IALAIBIBIBIB
3 | SNP A-1720858 151405036 192749559 192.749559 0262 | B | B|B|BIBIB|BIB|B|B
AJA|JATATATA]JAATA]A
3 | SNP A-1706600 151403033 193538911 193.538911 0441 (B |B|lAJA|lA|lAIB|B|RI|B
AlA|JB{B|B|{B|A|JA|BI|B
3 | SNP A-1643612 15587612 195020261 195.020261 0369 |A{A|BIB|B|{BlA|AIBI|B
ATATA|lA|lAlA|[A]lA]B]B
4 | SNP A-1669560 151059159 5647306 5.647306 0683 |B{Blalajalalalaln B
AlA|JATAFALA|A]JATATA
4 | SNP A-1743690 1510489076 9947117 9.947117 0691 | B BlAJA[AJA|BIB|AIB
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0. 441 -afmrmrt=—nral T ot Kirnmr i 8—SNP 7143595 105590712 :%.)gsr@ B
SNP A-1748456 131496747 16275503 16.275503 0476 f B|B|B|B|B|B|B|BIB|B
AlAlA]ALTA]JATA]ALLA|A

4 | BNP_A-1674650 1310516339 19549340 19.54034 0725 | A[B|A|lAalA]lAJA|A|A]A
B|B|{B|B|B|B{B|B|BI|B

4 | SNP A-1659171 rs6834573 20123113 20.123113 028 [ B1B|{BI|B B|I|B|B|B|BI|B
BiB|IA|B|lAIA|B|B|A[A

4 | BNP A-1687559 1519516397 21369936 21.369936 0405 I B| B | B|{B|B|B|B[B|A]|A

] : Bl|A|A|[B|A|A|B|B|B]|A

4 | SNP _A-1695570 152036713 229841892 22084189 0357 | BIB|BRIB|B|BIiB|B|B|B
BlA|B|B|B|Bia|A|BI|B

4 | SNP A-1649429 181527354 24561836 24.561836 0655 | BIB|B|B|BIB|A|AI|BI|B

_ BIB[B|B|[B|[B!B|B|B|B

4 | NP A-1710973 187697206 25453418 25.453418 0393 | B|B|B|B|B|BIBIB|B|BRB
AlATAJATAlATATA]JALTA

4 | SNP A-1748352 159291495 27032051 27.032051 075 {ATAJA|AIA|AlA]JALIAIDB
BIB|B|B|B|B{B|[B|[A]|A

4 | SNP_A-1737486 151397438 28093438 28003488 0463 | B | B B|RBR|IB|B|{B|[B|A]|A
ATAJATAJTATALIAIATALA

4 | BNP A-1660740 15930573 28670407 28.670407 075 | ATATAJATATALALAlA]|A

. B|IB|A|B|A|JA|JB]IB|B]| A

4 | 8NP A-1659069 rs1441691 29221732 29.221732 0274 | B | B BIB BIBIBIEB BIB
AlAJA|ATA|lA|lA]lA]A]A

4 | SNP A-1731582 182571468 20891942 29.891942 0667 | AJA]JB|AIB|B|B|B|lA|A
ATAJTA|BlA|lA]JAlAlALlA

4 | 8NP _A-1666099 15412253 31119019 31.119019 072 AFA|BIRB B B{B|B Al A

. B|BlAA|JA]JA]|IB|B|lA|lA

4 | SNP A-1659419 1510517232 31725815 31.725815 0321 | B| B|A|JAJAJAIB|[B|A]|A

' AiA|]B|B|[BIB|B]IB|RBR|B

4 | SNP A-1743944 152588544 '36822890 36.822899 0281 | A{B|B|B]|J]B|B|B|B|[B|B
AJAlATATAITAlA[A]TATA

4 1 BNP A-1650541 r57693744 42094241 42094241 0ABB I A|lA | BIA|JA|IB|A|[BILAI|A
Ala|lA|lA]JA]TA]JAlALTALA

4 | SNP_A-1651577 1510517054 42743857 42743857 0726  ATA|AJAJA|IAJAlA|lA]|A

. B|B|B|B|BIBIB|R|BIB

4 | NP A-1708293 151057004 44153139 A44.153139 031 B|BIB|B|{B|{B|B|B|B|B
AlAAlAlA|IAIALIALEB | A

4 | SNP_A-1672145 1510517121 44712712 44,712712 DS LA|AIB|(A|A|B|IAIBjB|B
A{ATA|A|A|A|B[A|JALA

4 | SNP A-1742014 151552419 45366813 45.366813 0583 | A BIA|A|A|JA|BIBIAIJA
B{B|B|B|BIBIBjAIA]A

4 | SNP_A-1741538 rs2 70842 46181884 46.1831884 0439 1 B |B| B | BIBIB|B|BIA|B

' BB B B B B BIR B B

4 | SNP A-1726797 153934674 46854066 46.854066 0305 I B|B|B|B|B[B|IB|B|EBIIB
AlAJATA|IA|IA]JA|AIBILA

4 | SNP A-1734487 150447614 47908385 47908885 05499 1A | BlAJAJTAIB|lAJAIB|B
AlAlA|ATATAIA|IATATA

4 | SNP A-1659623 130850277 54268853 54,268853 0667 | B BIA|A{AJA|A|B|A]A

. . BIBIB|IB|B|B|B|[A|lAT]A

4 | SNP A-1724073 152726610 55528245 55.528245 0543 | B| B{BIB|B|B|B[B|lAIB
AlATA|JAJAIA]ATA]lAL]A

4 | SNP A-1643134 154580704 56167635 56.167635 D3 | B I Bl AJAJA|A]JATA|AILB
AlA|BIBIlAJTA|AJA|IBI|BRB

4 | SNP A-1647321 1310517400 58338522 58.338522 0679 | BB | BIB|(B|B|B|B|BI|B
A|lAIB{B|B{IB|A|AI|B B

4 | SNP A-1685901 1510517453 60065841 60.065841 067 {A|lA|B|B|B{B|B!BIBI|B
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A-1746191 JisdPR0RLA6 25480486 250/ 0|7 8RB/ LB AL | a {alala|alals |5
- B|BlAjaAJA|A|ATA]lA|A
4 | SNP_A-1645045 183775743 71293834 71.293834 0536 | B | BIAJATA|A|JATA|BILB
B{iBiAjA|A|]A|BI:B|A|A
4 | SNP_A-1741102 157678694 75663264 73.663264 0476 t B | B |ATA|AJA]IB[BIA|A
AlATATA[AA]JA|JATA]A
4 | SNP_A-1670999 15925454 77604654 77.604654 0585 A A |AJA|BIBIAJAIBI|B
) AlATATA|A[ATALA|ATA
4 | SNP A-1738063 152703134 78171011 78.171011 0691 | B | BlAJAJAIAIA|B|ALA
A|lA{B|B|B|B|[B|A|BI|B
4 | SNP A-1654306 1510518188 70483184 79.483184 0405 | B | BiBIB{B|B|B|B|B|B
AlAJTAITA|IAIA|A|A]IBRI|B
4 | SNP_A-1661108 152119421 20807501 80.807501 0714 A AT A[ATA]JAJA|AIB]R
AJATAlATATAIA|A]TAT]A
4 | SNP_A-1703940 159307787 83047673 83.047673 075 |AA|AJATAJAIAJALALA
) A|lA|JA|JA|IB{A|B|B|A]|A
4 | SNP_A-1650367 156813014 84235884 84.235884 0548 | BIBlA[AIBIB|B|BlAlA
AtA|lAlA A lAlA|A[A]A
4 | SNP_A-1752998 1510516708 85194717 85.194717 0683 A JTA|AJAlAlAlAlA]IB|B
AlA|B|IB|lAJAJAJA]ATFA
4 | SNP_A-1669642 1510516739 86522131 86.522131 0655 | BIB|IBIBlA{B]JA|lA|BIB
BIB|B|B|B|B|AlA]|]A}A
4 | SNP_A-1725569 rs10516760 87083328 87.083328 025 |BIB|BIBIB|B|lAJTA]lA|A
AlA|JATA|B|AJA]JAFA]A
4 | SNP A-1732366 154693803 83425710 38.42571 05 |A|JA|lATA|B|IB|IAlAIBI]B
AlAJATAAJA|BJAIBI]B
4 [ SNP_A-1657663 1510516796 89213912 89.213912 0634 | A JAJAJAIA{A|IB|B|B|B
BIBlAJA|B{AJAJA]JATlA
4 | SNP A-1718322 151903002 90093072 90.098072 0464 I B | B|A|A|B|B|lA|lAlBIB
AlA|AJA|JAJA|AJA|RBIB
4 | SNP_A-1659867 187693500 90643667 90.643667 0601 1A |AJA|lAlAJAlAIBIBI|B
A|lA|B|B|IB|B|lAJAJAIlA
4 | SNP_A-1705300 154604023 91613152 91613152 0393 (BB |BIB|B|B|A|lA[IBI|B
ATA|BIBIAJA|[A]A|[A]A
4 | SNP_A-1757446 157696847 02155216 92.155216 0714 |A A | BB JA|JBlA|B|BIRB
BIB|B|{B|B|BlA|A|A]A
4 | SNP_A-1749332 156827937 94157783 94.157783 0452 |BIB|B[B|B|(B|lA|B|BIB
ATA|lAA[AlA|ALATALA
4 | SNP A-1727842 1510516919 94713877 94713877 [ 0667 { B [B |A A |AJA|AJATAL]A
AlAIAJA|IBlAIA]JALlA]A
4 | SNP_A-1745861 151048627 05944765 95.944765 0395 |A|lAJA|A]JB{B|A|A|A|A
BIB|lAJA|A|A|[B|[A[B]B
4 | SNP_A-1683945 rs13R4869 96613355 906.613355 024 | B IB|AJAJA|A|B|{B|B{B
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4 | SNP_A-1743320 15963626 50157439 50.157439 0691 | ATATA|AJA|A|B|BLIFALA
1 ATAJAJATATAlAlATAL]A
4 [ SNP_A-1641756 151956574 51163026 51163026 0055 | A |A[ATA|AJA|JAJA[B|B
i ATAIBIB I BB lAlATA]A
4 | SNP A-1669704 157151306 52273870 52.27387 0607 |BIB|B|B|BIB|A[A]lIB]|B
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1 BlA|A|AJA|AJAJA]lATA
4 | SNP_A-1714205 rs10483679 56503799 56.503799 06 B | B | B|B|AIBJAIA|JB|B
1 AlJA[B|{B|BIB|lA[ATAT]A
4 | SNP A-1554106 75238376 57129665 57.129665 0337 AlBIBIBIBIBIlA|JB|BIB
1 BIBjA|AJB|AJAJA}TAT]A
4 | SNP A-1690578 rs10498488 58658876 58.658876 0451 [ B |BI{BIB{B{B|lA|lA]A|lA
1 AlJAJA|lA]lAJAlATA]A]A
4 | SNP_A-1690058 159323353 50240800 59.2408 0612 |AJA[BIBlA|BlA|lA|A]A
i BlATAJA|AJTA]JA|JA|JA|A
4 | SNP_A-1671347 152296274 60986931 60.986931 075 | B|B[A|JA|AJA|JA|A[BI|B
1 ATAITA]JAJA}JA|IB|AIBI|B
4 | SNP A-1755551 F39285550 61521469 61.521469 0417 A | AJAJAJAlA|IB|IBIBIB
1 BIBiA|ATAlAIB|IBIRIE
4 | SNP_A-1707294 rs1271582 64634456 64.634456 0441 I B | B|A|A|A]JA|JBIB|IBI{B
1 BlAIAJAIB|AIB|B|IA]A
4 | SNP _A-1648725 rs 10483805 67325404 67.325404 0322 |B | B|B|B|BIBI/B|IB{BI|B
1 B|BIlA[{A|AJA|B|AJA|A
4 | SNP A-1699466 r51956528 67858721 67.858721 0631 | BfBIlA|AIA]JA|B|B|B|B
I _ B|B|A|A|]A|A|B|B|B|B
4 | SNP A-1682431 15749397 69414068 69.414068 0262 | B | B1AJAJAJA|BJjB|BI|B
1 - AlJA[B]|B|B|BJAJA]JAT]A
4 | SNP A-1674164 132215132 71545542 71.545542 0221 AlBIBIB|IBiBlAlAIBI|B
1 AJA|A|JATATA]TATATAT]A
4 { SNP A-1672631 52803971 72182227 72.182227 03 (A A [A]JA]JA|JAJAIA|BI|B
1 AJATA|A|BjA|ATATAT]A
4 { SNP_A-1648423 rs1028258 75447775 754471775 0726 |A|A[B|BIBIB|l|AJAJAI|A
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\ A A H A K, AJTAATA
chronosong sﬁxiA-Gassdm Croosbar Q. ssdwedf ] UsldoobB- 32000drs | Bil 20 2 Ca (a4 14 (4
i AlAJTAJATA|ATAJA|ATTA
5 | 8NP _A-1642536 153935962 50611593 59.611593 0536 AIBJlAJTATA|IAJATJTAIAIB
1 ’ E|lB|{B|jB|(BI!B|B{B|B|B
5 | SNP A-1726387 1510519148 60507655 60.507655 025 | B!B|BIBI|BI|BI!B|BIRB|B
[ : B|IB|{BIB|BIB|B|B|B]|B
5 | SNP A-1750348 re2652824 61207054 61.207054 0286 | BB BiB|B/B|B|BI|BI|B
1 . AJAJA|A|ATAJTATAIALA
5 | SNP A-1741266 rs10518707 65152676 65.152676 0488 1 A I BB i B|BIiBJ|A[A})A]|A
1 AlATA|lA]JA]JA]IBIB|B|B
5 | SNP A-17319102 rs305002 67928959 67.928959 0595 |ATAJAA[A|lA|B|B|B|B
1 Bl|B|B|B|B|B|B|BIB|B
5 | SNP A-1677047 52128112 69973340 69.97334 0262 | B(BIB |B|[BIB|B|[B[B|B
1 BlAJA|[A)JAJA|BIRBRIAI|A
5 | SNP A-1698770 rs3398352 74308825 74308825 0631 I B|BIB|IB|lAIB|B|B|A|A
1 AJTAITAJAJAYATALIAIA A
5 | SNP A-1654378 51446312 75199244 75.199244 07T A JAlA|lAJA|lA|IB|B]A|B
1 ' AlAJA|lAlAlAIATA|BI|B
5 | SNP A-1657306 187163689 76352533 76.352533 0488 A B|IBIBJA|B|B|[B|B|B
1 A|lATAJA{BlA{A|lA|[A{A
5 | SNP A-1701268 151001460 77291934 77291934 056 |AAIBIBIB|BIB|B|A|B
1 AJAJAJA|AJATA|A[AL]lA
5 | SNP_A-1689635 151320323 79128502 79.128502 059 A |ATAJAJAVAJA|A]LA|A
1 AJA|BIBIB|BlAJAIB|B
5 | SNP_A-1749864 51846911 30255705 80.255705 0329 |A|AJB|/B|BIB|B|B|B|B
1 BiaAjlAlAJA|JA[BIiB|B[|A
5 ] SNP A-1714319 151520585 83462510 83.46251 0286 BIBIB|B|A|B|B!/B|BI|BRB
1 B|B|lA|A|AJA|[B!B|B|A
5 | SNP A:1654264 51961601 84030610 84.03061 031 B!{BB|B|A|B|BIB|BI|BRB
1 AlA|AJAIB|AIA[A]ATA
5 | SNP A-1650601 151122907 84708371 84.708371 069l A {A[B|BIBIB{ALAJ|JA]A
1 BlA|AJATA|ATA|A|lA]A
S | SNP_A-1665669 510520655 B5887415 85.887415 0595 | B BlAJAJAlALlAVA]JAIIB
1 AlalAlAaAlAlA]JA]lAAA
5 | SNP A-1694944 153817428 87216251 87216251 0I5 |AJA[A|AJA|JA{B|{B|A]|A
1 AJAJTAJAIA|A]IBIRBR|BIB
5 | SNP A-1683397 181079537 89675287 89.675287 0452 | BIB|B[(BlA|B|B|B|B|B
1 ' B|BiB|B|{B|{B|B|A|B|aA
S | SNP_A-1752072 1510520710 90638998 00.688998 0287 | B{B|B|B|IB|B|B|B|B|B
1 BiB|B|B|{B|(B|[BIB|B|[E
5 | SNP_A-1731798 5] 039269 91611056 91.611056 DS [ BIB|BIB{B|B|B[BI|B|B
1 AlAlAlAaTATATAAl AT A
5 | SNP_A-1728656 1510520754 92760413 92.760413 0548 | A |A|lAJALJTALALA|A|ALA
1 ! BlB|B|B|B|BiB|B|BI|RB
S | SNP_A-1700188 154321143 93857372 93.957372 0262 | BI1BjB;B|/BiIiBIBIB|IB|B
1 : AlJA|JA|IATAJAIB{B|lA|A
S | SNP_A-1686439 151551466 99344619 99,344619 03451 B|/BIB|B|BIB|B!BiB|B
1 A{AIBIB|B|BIBlA|[A|A
5 | SNP A-1647533 rs352716 100155950 100.155%5 031 fA|JA|[B[BI{BIB|B|BjA|A

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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cells of therapeutic use (Table 19).
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A*03 B*27 Cw07 DRBI*15 | DOBI*03 | DQAI*03
phESC6 | A%02 B%07 Cw*04 DRBI#04 | DQB1*06 | DQAL*01
donor | A%03 B*27 Cw*07 DRBI*15 | DQB1*03 | DQAI*03
PhESC-7 | A*01 B*38 T 06 DRBI*13 | DQB1*06 | DQAL*0I0€
A¥02 B*57 Cw*12 DRBI*14 | DQBI*06 | DQAI*0103
PhESCT | A%01 B*38 Tw06 DRBI*13 | DQB1*06 | DQAL*0106
donor | AX02 B*57 Cw*12 DRBI*14 | DOBI*06 | DQA1*0103
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A*32 B*13 Cw#¥12 DRB1*15 DOBI1*03 DQAT*)3

[0313] DNA-profiling of the genetic material derived from the human fibroblasts used as
feeder cells revealed no contamination of the phESC cell lines with material from the human
fibroblasts (Table 19).

[0314] The phESC-1 line remained undifferentiated during ten months of culture,
spanning 35 passages. The other cell lines were successfully cultivated over at least 21
passages. The cells from all phESC lines formed cystic embryoid bodies in suspension
culture and gave rise to derivatives of all three germ layers: ectoderm, mesoderm, and
endoderm, after differentiation in vitro (FIG. 4). .Approximately 5% of embryoid bodies from
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 nenron specific markers neurofiliment 68 (FIG.
4A), NCAM (FIG. 4B), beta Ol-tubulin (FIG. 4C) and the glial cell marker GFAP (FIG. 4D,
M). Differentiated cells were positive for mesoderm markers including alpha-actinin (FIG.
4(G) and desmin (FIG., 47T}, 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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H PhESC-6; 6 phESC-7. NSF RT-, hES RT-, 1 RT- are negative controls. FIG, 3 shows the
results of the imprinting blot.

[0317] The maternal imprinting gene, Pegl A shows strong binding in all of the cell lines
tested. Weaker (relative to Pegl_A), but consistent binding was observed in all of the cell
lines for the maternal imprinting gene H19. SNRPN shows binding predominantly in NSF,
hES, phESC-4, and phESC-6. Pegl_2 shows binding predominantly in NSF, hES, phESC-1
(weaker signal), phESC-3, phESC-5, and phESC-6. GAPDH binding confirmed similar
loading of RNA in all lanes.

[0318]  Although the invention has been described with reference to the above examples, it
will be understood that modifications and variations are encompassed within the spirit and

scope of the invention. Accordingly, the invention is limited only by the following claims.
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74308825 A TRA8RLRH o dhin1, wherdiPidW O, tension is maintained by incubation in a

gas mixture environment comprising an O, concentration of about 2% O, to about 5%
O;.

3. The method of claim 2, wherein the gas mixture environment further comprises
about 5% CO; and about 90% N; to 93% N,.

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.

8. The method of claim 7, wherein the media comprises human umbilical cord serum.

9. The method of claim 8, wherein the media comprises about 10% human umbilical
cord serum.

10. The method of claim 1, wherein the layer of feeder cells comprises human
fibroblasts.
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99344619 kinase inhibitor; and
d) incubating the cells of step (c) in fresh IVF medium until blastocyst
formation, wherein the incubating steps (a) and (b) are carried out under high O,
tension, and wherein an inner cell mass (ICM) obtained from the blastocyst at step
(d) produce culturable stem cells.

15. The method of claim 14, wherein the O, tension for incubating steps (¢) and (d) is
maintained by incubating the cells in a gas mixture environment comprising an O,
concentration of about 2% O, to 5% O,.

16. The method of claim 15, wherein the gas mixture environment further comprises
about 5% CO, and about 90% N to 93% N..

17. The method of claim 14, further comprising incubating the ococytes with
hyaluronidase.

18. The method of claim 14, wherein incubating step (a) is carried out for about 2
hours at about 37°C.

19. The method of claim 14, wherein incubating step (b) is carried out for about 5
minutes at about 37°C.

20. The method of claim 14, wherein incubating step (c) is carried out for about 4
hours at about 37° C.

21. The method of claim 14, wherein incubating step (d) is carried out for about 24
hours at about 37° C.
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The resul s show heterozygosity of erijyge phESC lines and displ ays
changes in genotype by conparison with the rel ated donor genotype.
Portions of heterozygous segnents of the donor genone becane
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pair di stance as recor ded by Affintetrix GeneChlp Freq A in Cauc-the
frequency Af #ealbilog bﬁ‘cigﬁ%‘%shﬁ@r&?%’é Eore[ %3§éléétﬁd Rfdr?'th gopn

research, pak; tﬂ@'}ﬁ? on o oocytes has resu
hom)zygous err%) ni c stem%ﬁ Q’ﬂ nes (Lin et al., StemCells (2003)
21:152). In human oocytes, the suppression of the second neiotic

di vi sion afpt¢ n bGi t; t he generation
of dipl oi ? ng? yogﬁ/ ggﬁa:]%?% e ﬂth%h@%hféérﬁ?\}%{&ﬁgﬁ%{u whol |y
honozygous hES ceI I s. [0312] Based on the BILA-typing results,

di f f er ent ixat ?ﬁ &ealéu\ﬁ% Whe e s%*ﬂ.ﬁ%rlebﬂﬁ KPAOL i }M‘ééllelc}’ed
hi st oconpaf, BRI %ﬂ%ﬁ;énqg) tire, séT-ﬁrﬁ %nd 8-

Create ce
2007/ 0479#@%@? 899'8&?@0‘#?01 Tabl e 19. HLA-typl ng for phESC cel l
lines MAC | MHC Il HLA-A HLA-B 11LA-C DRB1 DB | DQAI phESC-1 A*01

B*15(63) * 0 ¥ L AF ¥ 35 ¥

D81+ 03 DALY JB05 EaE T AL 0B BB 3s ol G bR BRI b ML 01
donor A*02 B*35 Cw0708 DRB1*13 D@B1*03 DQA1*0505 phESC-3, 4, 5 A*02
A*03 B*52 B*22 Ow03 Cw*04 DRB1*01 DRB1*03 DBl *05 DQB1*02 DQA1*0101
DQAL*05 phESC-3, 4, 5 donor A*02 A*03 B*52 B*22 Cw*03 Cw 04 DRB1*01
DRBI *03 D@B1*05 DQB1*02 DQA1*0101 DQA1*05 phESC-6 A*02 B*07 Cw 04
DRB1*04 DQB1*06 DQA1*01 A*03 B*27 COw07 DRB1*15 D@B1*03 DQA1*03
phESC-6 A*02 B*07 Ow*04 DRB1*04 DB1*06 DQA1*01 donor A*03 B*27 Cwr07
DRB1*15 DQB1*03 DQA1*03 phESC-7 A*01 B*38 Cw 06 DRB1*13 DQB1*06
DQA1*0106 A*02 B*57 Cwr12 DRB1*14 D@B1*06 DQA1*0103 phESC-7 A*01
B*38 Owr (6 DRB1*13 DB1*06 DQA1*0106 donor A*02 B*57 Cw+t12 DRB1*14
DQB1*06 DQA1*0103 NSF A*25 B*15(62) Cw12 DRB1*04 DQB1*06 DQA1l*01
A*32 B*18 Ow*12 DRB1*15 D@B1*03 DQA1*03 [0313] DNA-profiling of the
genetic material derived fromthe human fibrobl asts used as feeder
cells reveal ed no contam nation of the phESC cell lines with nateri al
fromthe human fibroblasts (Table 19). [0314] The phESC-1 |i ne

remai ned undi fferentiated during ten nonths of culture, spanning 35
passages. The other cell lines were successfully cultivated over at

| east 21 passages. The cells fromall phESC lines fornmed cystic
enbryoi d bodies in suspension culture and gave rise to derivatives of
all three germ|layers: ectoderm nesoderm and endoderm after
differentiation in vitro (FIG 4). Approximtely 5% of enbryoid
bodies fromthe phFSC-1 |ine gave rise to beating cells five days
foll owi ng plating. The phESC-6 |ine produced pignented
epithelial-like cells (FIG 41, K). Ectodermdifferentiation is
presented by positive i munocytochem cal staining for neuron specific
mar kers neurofilinment 68 (FIG 4A), NCAM (FIG 4B), beta Ill-tubulin
(FIG 4C) and the glial cell nmarker GFAP (FIG 4D, M. Differentiated
cells were positive for nmesoderm nmarkers including al pha-actinin
(FIG 4G and desmn (FIG 4J), which are nuscle specific markers,
and the endothelial markers PECAM1 (FIG 4E) and VE-Cadherin (FIG
4F). Endoderm differentiation is presented by positive staining of
differentiated derivatives for al pha-fetoprotein. These data
denonstrate that phESC can be differentiated into the three germ

| ayers that lead to all cell types of a human body. WO



