DESCRI PTI ON METHOD OF PRESERVI NG EARLY EMBRYOS OF
EXPERI MENTAL ANI MALS BY VI TRI FI CATI ON Techni ca
-Field The present invention relates to a nethod of
preserving manmal i an early enbryos or ES cells by
vitrification. Background Art In experinmental aninm
sciences and rel ated i ndustries, techniques for
cryopreserving enbryos are critical and fundanental

for the production of pEHMRIEriesNt he preservation of
cell lines via reproduction technology or the |iKke.

In the case of mce, the preservation of 2cell-stage
enbryos, has been already inplenmented because of the
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46(3), 231-234, 1997). Wen early enbryos, such as

rat 2cel | -stage enbr WIFRIEICAPI@Ber ved, however, the
rate of retrieval is poor. Such preservation does not

yield a rate of fetal developnent sinilar to that

) g&;.ai ned fromuntreated enbryos (see D. O.
Technicgihield ngham J. Reprod. Fert, 1975, 43, 575-578; and

%@S. Han et al. , Tfleri o%enoln%gﬁ 9,. 2003, . )
PESRTCPERYIVERRQE, IEIAES oa e i ¥ pERsergng gnammalian carly
ved ke i na techni ques for cryopreserving
embryosé%@#icﬁgﬁbgﬁ%{éﬁcﬁgpnemryos. In contrast, it has been
expected that primate ES cells are put to clinical

use, such as the study of devel opnent, the

BackgroRh8patation of genetically engineered animals, or
the regenerative nedical techniques. In order to
&f f eghdriBbitallt ddib® StiehedsS &6l | felhied Ghdustries, techniques for
af orementi oned purposes, it is necessary to nultiply
cryopresehdag ensihyes e aritgrad and éxidambentalpfoe ke produbton of animals or the
multiplied cells, and provide the anount required at
preservatipp afi qrdl Ibesugie reprguction tedwiologyubt Greliksuald the case of mice,
i nvol ves  the risk of a nutation of traits, which
the presgryaben;aiadesdl-stage smbynes bas been sisady dmplsmentad depaese of the
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Gl éa?f}?cﬁiarfoesl, ls:ughu Ly ira\./taicell-stage embryos, are preserved, hawever,
the rate of retrieval is poor. Such preservation does not yield a rate of fetal
development similar to that obtained from untreated embryos (see D. G. Whittingham, J.
Reprod. Fert, 1975, 43, 575-578; and M. S. Han et al., Theriogenclogy 59, 2003,
1851-1863). Thus, there are many issues to be resolved regarding techniques for
cryopreserving experimental animal embryos.

In contrast, it has been expected that primate ES cells are put to clinical use,
- such as the study of development, the preparation of genectically engineered animals, or
the regenerative medical techniques. In order to effectively utilize such ES cells for the
aforementioned purposes, it is necessary to multiply these cells to a great extent,
preserve the multiplied cells, and provide the amount required at the time of use.
Further, cell culture usually involves the risk of a mutation of traits, which necessitates
preservation of some established cells. Several techniques for preserving primate ES

cells have becn already reported. A method that yields a high rate of cell survival
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1 (seeReubinoff B. E. et al., 2001, Human Repr od.
Vol . 16, No. 10, 2187-2194), however, can preserve
only approximately 20 to 30 ES cell clunps. A nethod
that can sinultaneously preserve a |arge nunber of
ES cells is available (see Fujioka, T. et al., 2004,
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after thaw, and all ows nai ntenance o an
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known that direct introduction of a solution with a
Accandiggly c dewtedopiment of er pothodttbatt énableagamiltanetus prbmaﬂion of a large
nitrogen or I|qU|d nitrogen gas results in :
numbgr ©f £5j cells. Yoeldoe highgateaficsH sheyivab afteriibgy, and allows maintenance of

crystallizati thereaof .. The term"vitrification"
an”rglt‘}%%’? Wfqdagfqt?/gqsé?‘eé?gw?‘&?da phenomenon where a .
ys% B(i:en g%o I th %oclh f I eddu %?% Qolut?o% a high content of

varl n gques have been
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yield a high rate of cell .retrieval. Di sclosure .o

phenbidendnnwhert iacsolulioadleosraes sudidefiad insead cfdieitty apsthltived. A variety of
preserving animal early enbryos or ES cells by

technjques ihbvecbgen sleveleppdato paeshg anonal sellssda vitrijcatigahleweves, there has
by vitrificatjaon. The inventors have conducted

beengigrigeseTvaLpR ipoBRIgRG K ralGER ORYPS ¥ SvEraliandis elsthat can yield 2

2cel st age .enbryos and primate ES cells. They
hlghﬁaé?/g*%?ﬂ)[é'amg Hovel “solution that is suitable for

preserving manmal i an early enbryos or ES cells by
vitrification. They also devel oped a . nethod for

DisclRE&s oF Math ity Vvitrification using such sol uti on,
t hereby conpleting the disclosed invention. In a

Digcdsed R4 is ahelgtions fpr greseehdnly aniedl Watlgrerilaios or ES cells by
preserving manmal i an early enbryos or ES cells by
vitrifidation fnidcanidod fempesesiimgsuchsells hyadeificatieer i al , a
phosphat e buffer that excl usivel cont ai ns 10%to
Thoo ipyeniors prisipndeed reneentraie eticarpaeqraing pessprorption of rat 2cell-

wherein the sol ution, do
stage embryos and primate ES cells. %ﬁey developed a novel solution that is suitable for

preserving mammalian early embryos or ES cells by vitrification. They also developed a
method for preservation by vitrification using such solution, thereby completing the disclosed
invention.

In a first aspect , there is provided a solution for preserving mammalian early embryos or
ES cells by vitrification comprising, as a base rﬁaterial, a phosphate buffer that exclusively
contains 10% to 15% (v/v) propylene glycol as polyhydric alcohol, wherein the solution does
not contain dimethyl sulfoxide, the solution being used for pretreatment for preservation by
vitrification.

In a second aspect , there is providled a solution for preserving
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not contain dinethyl sulfoxide, the solution being
used for pretreatnent for preservation by
vitrification. In a second aspect , there is provided
a solution for preserving 2 manmalian early enbryos
or ES cells by vitrification conprising, as a base

T O E——
phosp?ég/ I?Tﬁfer)thzﬁt&léfuﬁQ@lg%oYl&%s % R@lml%’gfe )Cplﬁt)ﬁ&ﬁo!gﬁ/c@lnﬁéi 25% to

contains 15%to 25% (v/v rcol1(r) and

35% MAD efhylenM gl @S ol eﬁ@ian:ohbl@ zﬁaﬂ| fuith@ncolets 1% to 25% (v/v)
contain dinethyl 'sultoxide. In a third aspect, there

Percdll® pndvi.ziéd @ 8.6] Mt bwmodep wipras ahw isolgtiomikred inah cedtrinydimethyl
enbryos or ES cells by vitrification obtained by
sulfoidgi ng the first sol ution conS|st|ng of 700 to 900
ng/ 100 m NaCl, 15 to 25 m KC, 8 to,15
Ay e aspectbsrs is prgvidgd 250115% 160 PRSCIRjgegmalian agriy gmbryos or

s A B B8R A AR P sn o
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7.5 1 90.5RAEIET MR, -BMLO] 100 bl BathgMoG ] %EHP@Q mQVﬁhg/IOO ml Na
wherein a concentration of the solution f

pyrute I6 iy 823 @/ 109 nvligludokd, Gab i10mn g $0af mﬁ@btﬂb,mme 266 t@350 mg/100
| east 75% (v/v) and less than 100% (v/v), wherein

ml BE Aewith tist sceordll Sbtiondosptservatios betvitrititatiooras d‘eir'nned above, wherein a
dinmethyl sulfoxide. In a fourth aspect, there

concentrglipm efithy splatige ﬁqr Repservagen By aidficatiog aﬁéﬁmﬁ |9é’ﬁ""e &rqt yeast 75%
(viv) §Bn$ Ef%ls§ a‘ﬁ‘g 9&2 (a/% Slze glfl\#éet 1%3{ élf(t: t | on C l.g?? gt contaln dimethyl

SulfOXfa_lutlon according to the second or thlrd aspect I n
fifth aspect, there is provided a method of

ﬁfl & o (\)‘%hngslpet r B, ffhd s BYondetdr h frbé‘g,%hﬂ ﬁﬁ fof %%Eﬂvﬁign&ammahan carly

st eps eating ES cel in the solutionfor

embrRbLSEEY by Pivrifidatibn f:blﬁ@ﬁé.lﬂ@ theadbﬁﬁiroﬁ IaBghrdifg td ehef firgSdspect and
aspect and cryopreserving the cells in the solution

the sélatiorpaceseingab itlersebynd orithird fspeett i on accordi ng to the
second or third aspect. In a sixth aspect , there is
dnov fiflbcspess Greaispimowidhdiaemisthofl erf prpservies EiSugdliveltsy vitrification

cont ai ns
comprising steps of pretreating ES cells in the solution for preservation by vitrification

according to the first aspect and cryopreserving the cells in the solution for preservation by
vitrification according to the second or third aspect.

In a sixth aspect , there is provided use of a phosphate buffer that eéxclusively contains
10% to 15% (v/v) propylene glycol as polyhydric alcohol in the preparation of a solution for
pretreating mammalian early embryos or ES cells for preservation by vitrification, wherein

said solution does not contain dimethy! sulfoxide.

In a seventh aspect , there is provided use of a phosphate buffer that exclusively contains
10% to 15% (v/v) propylene glycol and 25% to 35% (v/v) ethylene glycol as polyhydric
alcohols, 15% to 25% (v/v) Percoll® and 0.2 M to 0.5 M sucrose in the preparation of a
solution for cryopreserving mammalian early embryos or

2a



10%to 15% (v/v) propylene glycol as polyhydriec

al cohol in the preparation of a solution for
pretreating mamal i an early enbryos or ES cells for
preservation by vitrification, wherein said solution
does not contain dinmethyl sulfoxide. In a seventh

her h
os BRERoreriliiu § TEMGNEE YGsR o BRG] B8 8 syt imerty
sulfolldscol and 25@6to 35% (v/v) ethylene glycol as
pol yhydric al cohols, 15%to 25% (v/v) Percoll(r) and
Ovagiolrh t@b&dimeMs $8 GeGf®ntion hlk@s BFIRMAr ati on of a
solution for cryopreserving manmal i an early enbryos
qi] Aasd@iae fdrspréseevipg esaivaian osarllyyembryod o ESt debin, by vitrification
wherei n said solution does not contain dinethyl
comls‘mirfgoas dbaseVeatérinksa ghesploianiaitos thet cxdlesivaly eantainni @p ¢o 15% (v/v)
follows. [1] A solution for preserving manmalian

propylgng gventr pelyhysirictpabal | s by vitrification

in as_a base materi al hat buff
TAER s A cmSsoding armalisd, %%@’1%%2%5% 95 ES fells e iification
COmpyisinge| aas apoba}hy anateriall cohphosphaip A utihabne%vswely contains

preserving mammal i an early enbryos or ES cells by

vitrification conprising, as a base material, a

phosphate buffer that exclusively contains 2b 10%to

15% (v/v) propylene glycol and 25%to 35% (Vv/vV)

et hyl ene glycol as polyhydric alcohols and further

contains 15%to 25% (v/v) Percoll(r) and 0.2 Mto 0.5

M sucrose. [3] The solution for preserving manmal i an

early enbryos or ES cells by wvitrification according

to [1] conprising 700 to 900 ng/100 mM Nad, 15 to 25

ng/ 100 m KC, 8 to 15 ng/100 mM Cad 2, 15 to 25

ng/ 100 m KH2P04, 7.5 to 12.5 ng/100 M Myd 2. 6H20,

100 to 130 ng/ 100 M Naz2HPO4, 3 to 4 ng/ 100 m

Napyruvate, 75 to 125 ng/ 100 m glucose, 5 to 10

ng/ 100 mM antibiotics, 250 to 350 ng/ 100 mM BSA, and

10% to 15% (v/v) propylene glycol. [4] The solution

for preserving manmal i an early enbryos or ES cells by
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vitrification according to [2] conprising 700 to 900
ng/ 100 mM Nadl, 15 to 25 ng/100 m KC, 8 to 15

ng/ 100 mM CaCl2, 15 to 25 ng/100 m K1-12P04, 7.5 to
12.5 ng/ 100 M MCl2. 6H20, 100 to 130 ng/ 100 m

Na211 P04, 3 to 4 ng/ 100 mM Na pyruvate, 75 to 125

nmg/ 100 M glucose, 5 to 10 ng/ 100 m antibiotics, 250

10% tbq 53/5 9\;/‘\7»2 gwl%esgﬁv 3:?3@?% ésﬁ%% g(\(r/\}é)ﬁtﬁﬁgg%(/oggg%& s polyhydric
aIcoh(ﬁE’/aﬂa fu #r%lnlta(lﬁg 1590 5% (MVP @e@céi@aﬁ& 9, r%ﬁf“to b.g]M’éélcmsé

sol ution preservi ng manmal I an ear | y ennryos

CEBl STHRY soMitidi e FrRRving TRauihMgar? 5l Ubin® E
gﬂnll sting of 700 Fregi %g/ 100 m Na(:lB' Pyos or ES cells by

vitrifieeiohOf:cotdikEho [8) b@mpﬁsm/ APt P OCRAH 200 1A N@CIZSIS to 25 mg/100
ng/ 100 M KH2PO4, 7.5 to 12.5 ng/ 100 M Myd 2. “6H20,

m} KC108 t dsmgllmlmDGamlg, N& 23 m 31 Glomd Kig/PM0) 708 td\a2.5 mg/100 ml
pyruvate, 75 to 125 ng/100 ml glucose, 5 to 10

MgCLrgHAm01 G4 toalR( tigdt(lcs) NeoHPLRO3 tto 4350/ 10§/maDBamyruB$s, 75 to 125
with the solution for preservation by vitrification

mg/ 108 geloglurefg. b do [19)maf1HOgnl atibipties. &45h tat354 mg/100 ml BSA, and 10%

_ oc&pcentrail on of 75% to 100% (v/v). [6] The solution

to 15% V)pPlé@é spgt88rPloy vitrification according to any of

e 531588E| fox; RSB yOR e T, SORER QioES cells by
vitrificBfigs %cgg}d%n?gnton‘gzMnﬁ%xflhgg ngsgog%g/nj;tﬂ) yxgi N 15 to 25 mg/100
ml KC?Cﬁef'olI§ f@‘Q(?léai‘ﬁ' 6 QS 'daﬁgcx}%ﬁcﬁ?b 15Sto. P48 mg/100 ml

prlrrate ] "A'reagent Kit preserving

MgCl, ByRl10810 qaollﬁgﬂ@bwpﬁamr@?» TR 4 %mbyoo Ymtm %}rﬁﬁﬁteo 75 to 125
conprising the solution according to [I]

mg/100 he gdaddse] Hro 30angdidtomt entiBiokizs, 2900 350 u@ﬂod M) AL, 10% to
reagent kit for preserving manmmalian early enbryos or

15% (€#$) qebpeleby glyidly i2b0eabi 3Mbabdo)y dindenco gl 8pl, Mlchy 25% (viv)
further conprises a cell-thaw ngl solution for the
Percoll@amnd G hM P SyMesisrgsss or ES cel |'s preserved by

ﬁ?&rl fication containing, as agPase material, a
plrds ph 2P RO £@%F RISFRTRING FRFDI. WP LG, ST asr Js ES cells by

vitrification comprising a solution consisting of 700 to 900 mg/100 m]l NaCl, 15 to 25
mg/100 ml XCI, 8 to 15 mg/100 ml CaCly, 15 to’ 25 mg/100 ml KHPOy, 7.5 to 12.5
mg/100 m} MgCl,-6H,0, 100 to 130 mg/100 ml Na;HPOq, 3 to 4 mg/100 ml Na pyruvate,
75 to 125 mg/100 ml glucose, 5 to 10 mg/100 ml antibiotics, and 250 to 350 mg/100 ol
BSA, with the solution for preservation by vitrification according to [4] dissolved
therein at a concentration of 75% to 100% (v/v).

[6] The solution for preservation by vitrification according to any of [1] to [5],
wherein the mammalian early embryos are mammalian 2cell-stage embryos.

[7] The sclution for preservation by vitrification according to [6], wherein the
mammalian 2cell-stage embryos are rat 2cell-stage embryos and the mammalian ES celis
are primate ES cells.

[8] A rcagent kit for preserving mammalian early embryos or ES cells by

vitrification comprising the solution according to [1] or [3] and the solution according to
3



[10] The reagent kit for preserving manmalian early
enbryos or ES cells by wvitrification according to
[9], which conprises a cell-thawi ng solution for the
mammal i an early enbryos or ES cells preserved by
vitrification containing, as a base material, a
phosphat e buffer consisting of 700 to 900 ng/ 100 nl
[2], [4 [2]15to 25 ng/100 mM KA, 8 to 15 ng/100 m
C1 15 to 25 ng/ 100 m KH2PO4 7.5 to 12.5 ng/ 100
g Ntlfg Foa! %abﬁt%tlﬂg Prések3thoe{akBaliin DadyRbryds I BS cells by
ng/ 100 pyruvate, 75 to 125 ng/ 100 ni gI ucose,
vitrifidatioa d&ofd}bgﬁﬂ (81, whichbfugthes ssontiatbet @ SADtmyia@0sdalution for the
BSA, and 0.2 Mto 0.5 Msucrose. fill The reagent
mammialitn fearlyperabeos atri B8 deils piresdrved &tyi ohriictondéorgaining, as a base
any of [8) to [10), wherein the mammalian early
materialybpbosphate bnienedntaming 812 Mstody 8 Mspespse. [ 12] The
reagent kit for preservation by vitrification
aft@) dhagergent kiy fornpresenving opimmaling caell grlIyes Wralgd cells by

o S5 5515, L RS MR or o

mamm i Eoity BT G S TR LDy SRR RUER ighiabing, as @ base
|

e i, AT, O 65190 B 7. 15(8% mono

ml KCL ¥ 1204 57y 6 grgﬂ/S(%M5 ”gsl thes mghos IhPKHiPO%O# lsttloom ? Ho/100 ml

preservati on vitrification according to , [ 4
MgCl,- %sz’S]wo[tééﬂso}HglU@tdimaﬂip@s SRy Azhiglwﬂn&ha ﬁjﬂruQafc' Y5 to 125
enbryos or ES cells by vitrification accordi ng to

mg/10¢ 33 ]gluvdzel Sitd mangfalooaﬁl et biptiestiion 350 mE/ 0D ¥ BHA and 0.2
imersed in the solution for preservation by

Mto O\iersmrmt ion according to [1] or [3] at room
G e A 50l 4 1
0 B R I8 Sl S
Ch3] e et R ke aroR Pe 601 ﬁaﬂgﬁaaﬁﬁgx{f‘%enﬂ Eiy whereia
the marfFNE B b o ﬁéﬂ%%%%%f ECLARy AP G Ml fyaian ES
cells arBRERRE B cells. ,

[13] A method of preserving mammalian early embryos or ES cells by
vitrification comprising steps of pretreating mammalian early embryos or ES cells in the
solution for preservation by vitrification according to [1] or [3] and cryopreserving the
cells in the solution for preservation by vitrification according to [2], [4], or [5].

[14] The method of preserving mammalian early embryos or ES cells by
vitrification according to [13], wherein mammalian early embryos or ES cells are
immersed in the solution for preservation by vitrification according to [1] or [3] at room
temperature for 5 to 10 minutes, the solution is then allowed to stand at 0°C to 5°C for
30 seconds to 2 minutes, and the resulting solution is cryopreserved in 40 to 60 times its
volume of the solution for preservation by vitrification according to {2], [4], or [5].

[15] The method of preserving mammalian early embryos or ES celis by
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2cel | -stage enbryos. [16] The nethod of preserving
manmal i an early enbryos or ES cells by vitrification
according to [15], wherein the mammal i an 2cel | - st age
enbryos are rat 2cell-stage enbryos and the
mammal i an ES cells are primate ES cells. The sol ution
for preservation by vitrification according to the
di sclosure is suitably used for preserving aninal
vitrifRAtiby aQBRIYOH [08] &F 148 Whercibthe nasmilaih 268 knbsicd @& mammalian
enbryos or primate ES cells. Wien aninmal early
2cellendpe\atrays. ES cells are cryopreserved via the
di scl osed nethod of preservation by vitrification
t[ h@]t Thepictpd of rpeesmvgtg m@@maél@m galy pmbpios o dSeealis thyoyitrification
V|tr|f|cat|on r%%gé of ce|Jl surviv

accor@fn&:@ W15} eheredy dhe @am?éla% SR%P EPPRPS AR 3%%1?%?%6 embryos

. e Dr aw Fig. 1 shows the
ond (S BRRIRD FS BRI BERTT AR SRSl ratoa of BS cell's
after thaw and propyl ene glycol concentration in P
10. Fig. 2 shows the correl ati on between the survival

raeasiuibn ER r&bhaiai Bﬁhtﬁf@‘ﬁoﬁ@é&:oﬁﬁﬁ?% the disclosure is suitably used

concentration. Fig. shows conditions of a solid
for pBadédvapeaninill daelp (Eﬁibrjins drBER Eelbo mehnis rrat 2eetl-sidet @mbdyos or primate
shows the survival rates of ES cells after thaw that
ES ctitsd Weeanmad serly edbryios ov B icolis are cexsipreisepyed viakhg disglosed method
shows the results of preserving a plurallty of ES
of preagrvatiaonby ificpéonehah sanndeyst He disslessdniolntippe frj prgservation by
6 .shows th

viifiaflpn, L EASEER aglb%}ler@ﬁ%ﬁﬁsnfigé&?ﬁ Eﬁﬁf.le"#fgif.n% oG e Taw.

results of testing teratoma devel opnent with the use
of the marnoset ES cells preserved by vitrification.

BmaﬁDg%ﬁgﬁm{&m%Jiﬁ%mggmnts of the Invention The sol ution

for preserving manmalian early enbryos or ES cells by
VHiE T 1 fsh6@d it caedaicili Bgween theesipvesieniesi SVERtdelln afier thaw and

conprises, as a base material, a
propylene glycol concentration in P10.

Fig. 2 shows the correlation between the survival rates of ES cells after thaw and PEPeS
concentration.

Fig. 3 shows conditions of a solid surface influenced by PEPeS concentration.

Fig. 4 shows the survival rates of ES cells after thaw that had been preserved via various
techniques. |

Fig. 5 shows the results of preserving a plurality of ES cell lines by the method of the
present invention.

Fig. 6 shows the results of staining the marmoset ES cells preserved by vitrification.

Fig. 7 shows the results of testing teratoma development with the use of the marmoset

ES cells preserved by vitrification.



phosphat e buffer. Exanples of such solution include
P10 conprising a nodified phosphate buffer (PBl) and
propyl ene gl ycol and PEPeS conprising PBl, propyl ene
gl ycol, ethylene glycol, Percoll(r), and sucrose. PB1
conprises: 700 to 900 ng/ 100 m, and preferably 800
mg/ mM, NaCdl; 15 to 25 ng/100 m, and preferably 20

Piefe@ﬂ/d BihboMi@entSot Mo 1avemic00 nl, and preferably 12
ng/ 100 mM, CaCl2; 15 to 25 ng/lOO m, and preferably

20 T/ kofutivh, fKH2RR4ervingd memnidiz I’&gﬂsz@anryoranﬁk ES cells by
preferably 10 ng/ 100 m, My02. 6H20; 100 to 130 ng/ 100
vitrifidatioandccopdmmie tabihg ﬁzﬁcﬁcmg/niﬂﬁmﬁn chixrROg}; a8 4 dbage malerial, a
ng/ 100 m, and preferab 3.6 ng/ 100 M, Na
-phosmam\latf&x 7 Exampl s oﬁ@up%OSthoaanMf Eﬂabt@mmn@ng a modified
nmg/ 100 , _glucose; 5 to 10
phosmm@q @nﬁgr PRI} and/ mropylene giémlcamd IP#P@S %mﬂplzsogt%Bl propylene
100 and preferably 300 ng/ 100 M, BSA. A

Qlycoffﬁhgg{wg%@ dleTen|® h%df‘%?é‘}%‘on'pom t:)on as shown in
Ebirém?!ls%@é BIBI oSl Filnand pieiobiy 30h e b, wac; 15 1o
Bt ol A s e

repare

me/ 100l oTaCY 3%@3?“%25}2‘% B350 PoeEn 20 ggg-;%%mm, 7510

|y 1
12.5 rggfg@g;fg%%i;ld%%{‘%)lg eﬂritc)g ml iﬁ/ 12 %ﬁgﬁ (Ziﬁlb;/t)é lzeqﬂ 100 ml, and

preferabl 115 i1 @Y, Na P Osus It@ﬂ&ngllOBBﬂnl a‘ﬁlﬂgxﬁﬁirﬁblbﬂmls mg/100 ml,
for preservation by vitrification according to the

Na pypumenﬂmmvlélﬁ gl 10 esl, rotl mefirably K0 cey/d00 anl, glucose; 5 to 10
et hyl ene glycol. It exclu3|veg§ cont ai ns

mg/ lq&mi;yandmregﬂrgu@l 7.5mg/l 8P yrle penigilliadl; andi23q p@,ﬁé@,@xg/l()o ml, and

col as ol yhydri ¢ al cohal s. e_so] ution
prefergw)é g/ i) @is %gﬁe i 4 barrdiyas 82 Pl félﬂtcr?élposﬂwn as shown

Tbg fsent i nventi on does not contain dinethyl
in Table,{f oxi de. PEPeS may be further mixed with PB1 and

=) % 0
oo P A Rk 98 (6D e (IRE epscey %9‘%&%&5@*“ &), and
pamm?%%p‘%%?r?c g% ‘F@Zﬁgp gl’reni n géggwofﬁa plefn cilli ns &-epared by
adding@8% td 189 (¥9),CGHeRRa8 16 t& 15% (v/v), and particularly preferably 10%

(v/v), propylene glycol; 25% to 35% (v/v), and preferably 30% (v/v), ethylene glycol;
15% to 25% (v/v), and preferably 20% (v/v), Percoll®; and 0.2M to 0.5M, and
preferably 0.3M, sucrose to PBl. The solution for preservation by vitrification
according to the present invention does not contain glycerol or polyethylene glycol. It
exclusively contains propylene glycol or propylene glycol and ethylene glycol as
polyhydric alcohols. The solution for preservation by vitrification acecording to the
present invention does not contain dimethyl sulfoxide. PEPeS may be further mixed
with PBI and used at PEPeS concentration of 50% to 100% (v/v), and preferably 75% to
100% (v/v). o
The aforementioned solution may comprise other antibiotics, such as

streptomycin or gentamycin, instead of penicillin G, and it may be composed of a
6



6 plurality of constituents. Al so, the solution may
conprise fetal serumfrom horse, sheep, goat, or the
i ke, instead of BSA (i.e., bovine serumal bumin). In
the present invention, the target cells to be
preserved by vitrification are mammualian early
enbryos, al though the ani nal species or enbryonic

stages are not limted. Animal species are
pluralify bk capstifuerigendsar thgr sotutien may gomyuinst fetal serum from horse,
particular|y ,rats; are npre preferable, 2cell-stage

sheepogonty osthg dikep instead04| BSAfhe - bavigesenmm ahusimdyat i on

i nyention,

D A RaRSE I B ot RSB B cstion e
g, AR SOBFARAY o T A5REE gmR. s v o

ryo
- j . ' ' S cel | .
it NS BB, M TR (Al B2 8L o
s, SRS IGC PSS WA, 0 PRSI OnUlY st o

vitrific on

preserPfbroby VREPR SR lebb@nss 0N preberdt SnbdttBR14dRs mammalian BS
preserve mammal i an enbryos by vitrification,

cells. nBAnells are eabina$anES deltipaRbprcidtrablepithdieSBS Wkll9N Mammalian
for preservation by vitrification for 10 to 20
embryes cant bs obprieddimbtgor8ance Wihm certveationsidenbnique, and mammaliag
. referably 5 to 10 mnutes. |mmersion may be carried
ES ceigmandle astabiishedrie penondan ce 22ith & gopB@)tiongl bsbyiget | v,
the enbryos, which had been subjected to i mmersion
alp ghe PEgseat imvestiona PressTVationeby ikHisatioadinvalvgs dhe use of the
with the P10 solution, and the

' b
af'orcm%éﬁ%ﬁ:{cﬁ]ﬁfd %‘/’g& %ggﬁégoﬁﬁ‘t‘mﬁc to 5C, and preferably 0C,
cWnaCuP & shiiaed 18 CERAERe InhBAER, BIYET By L vithiication,

L SOLE AL ARG (80, B9 g8 L BSHESY wiiscsn

for 10 ¥ 20 inhinGak] BReféfbly3tto Sitsaintaute NI B f)féféx%ggﬁg 18 10 minutes.
| ow t enperature of -196C or | ower. Freezing y be

Immers$@i hizgOUbeOtimiedi dul at ReomSiemPerath@r (22%@NBl B5°0)i qghﬂseq(%ently, the
nitrogen. The volune ratio of enbryo-containing Pl
embryotsp véribh yhad dreeni sibjgotPEP@S lingnelsifd 40 20td0,of pretreatment, are
. preferably 2.5:97.5 to 10:90, and nore preferably
introduezdmto alcrgapresdrvation tublevith the Rbhselutioncarst thesresultdng is cooled
frozen is ,
at 0°C to 5°C, and preferably 0°C, for several tens of seconds to minutes, preferably 30
seconds to 2 minutes, and more preferably 1 minute. Thereafter, the cells are kept in
P10, introduced into the PEPeS solution for preservation by vitrification in that state,
and then frozen at a low temperature of -196°C or lower. Freezing may be carried out
with the use of, for example, liquid nitrogen. The volume ratio of embryo-containing
P10 to embryo-containing PEPeS is 1:99 to 20:80, preferably 2.5:97.5 to 10:90, and

more preferably 5:95. Alternatively, P10 that contains embryos to be frozen is
introduced into 4 to 100, preferably 10 to 75, more preferably 40 to 60, and particularly
preferably 45 times its volume of PEPeS. The P10 solution according to the present
inve:mion is used for pretreaiment at the time of preservation of embryos or ES cells by

vitrification. Thus, this solution can also be referred to as a “pretreatment solution for
7



introduced into 4 to 100, preferably 10 to 75, nore
preferably 40 to 60, and particularly preferably 45
times its volume of PEPeS. The P10 sol ution according
to the present invention is used for pretreatnent at
the tine of preservation of enbryos or ES cells by
vitrification. Thus, this solution can also be

~referred .to.as_a . pretreatnent solution for 7
preseryallop Ry YTEBcaipny| t i fi cati on. * The embryos or ES

R N L s L R, e —
vy BEESED WRUAZHOR, T s SR TR e otowin
manneét, OZFd}; @HP:B%}%? @rfﬁé%n%e'tﬁ& lcdntaifd Vgr@z&i UhbAAY & ES cells is

t hen at room

nitrogen an S lowed to stan

remove@TPEHalqi® nftB6gekOuidOis théh 586N %6 sRAE P 664 B ¥ratde for 10 to
about 30 seconds. Thereafter, 5 to 10 tines its

60 seataldyn@nd pfeférabBl fortdbawt BQ seOdndsl OIThEeeaticd] H g 18ttimeOMs volume
tenperature is introduced into the tube, cells are
of a celichedingasmuthbe nesthtapes] atr rde® ¢ehperamy ibantrbduced into the tube,
washed with a cell-thawing solution. A cell-thaw ng
cells moltbawesh and thotenhbryps od ESAcelbxmap|be Gien suashed ovith izorell-thawing
.can be obtained by adding 0.2 Mto 0.5 M and .
solutiql of & caBtthaving sqlulor ivael initede Amofarapleiadfagh sphition can be

obtaing By GARE 120 KT b SHEBEEON (of O PigFesep the atirementioned

PRI survival after thaw and a high rate of fetal
* devel opnent after enbryonic transplantation. Al so,

[ f. .
t e ehaEich St Werd BERLELERIL BT IKHE hucol 1, BF piSEkof invention

exhibi@h IR ER LRAWLARY -ABLINEALN w BHH ] BOJE Féteséfa}‘&alkg%’@efl%mem after

presént invention further includes a reagent

embry¢Mie SRmYplagtafBANRIALSE, the S| de18 HREY/OEreUry &pres@lbs bgme method of
vitrification that conprises the aforenenti oned P10

the presdnutinonntion gqubdlsier v diigbnrdty of tsorfivalatifien hawamald ehivintain a
_fromthe PEPeS solution for preservation by
multipgtent §tefecat i on. This kit first uses the P10 sol ution

for preservation by vitrification to_ subject ] .
nbhfdresEnt yafqnycr@r%r%% ingludes & pagsnt Bitplosprewriagtmammalian
and .- . .
early emnbryos or ES «ells by vitrification that comprises the aforementioned P10
solution for preservation by vitrification separately from the PEPeS solution for

preservation by vitrification. This kit first uses the P10 solution for preservation by
vitrification to subject mammalian early embryos or ES cells to pretreatment and
introduces the mammalian early embryos or ES cells into PEPeS for cryopreservation, as
mentioned above,

This method of the present invention may be referred to as the “CIEA method.”

Examples

The present invention is hereafter described in greater detajl with reference to

the following examples, although the technical scope of the present invention is not

limited thereto.



i ntroduces the mammualian early enbryos or ES cells
into PENS for cryopreservation, as nentioned above.
This nmethod of the present invention may be referred
to as the "ClEA nethod."” Exanples The present
invention is hereafter described in greater detai
wth reference to the foll ow ng exanples, although
the technical scope of the present invention is not
limted thereto. 8 Exanple 1. Preservation of rat

Examgi 1 R IRIST LR 2ePl-thas caBRr D VSR ai o vere
oyt Bl 2 ek mmle pal . -
igg ﬁ»‘\?g%l?%dgl% de}ﬁg eS?alg %J \%er e’ee%%! %If/lg' .mt@é]dt égéLAS) rats were
empld?,’é@?.r y @512-4ceklo1d ras1eCH %Ad @Q@im-élﬁﬁefﬁé Svere employed,

s that had been subjected to superov

As tedlIRIGYES RUNORELY ShbARE I IWaIWEA FrRRTEA¥RGats that had b -
’ Speci ?igcal ly, 1%% Iuﬁg o?] PMGS was 1 nj ect eg ad been subjected

to supchdvAPSS FaINRadd by netpal @atihe waeSenapldydd | Shdedfi®dlly, 150 1U/kg
hCG was injected intraperitoneally 48 hours

of PMGErwad timjecteRainsrapeni enealby date demelenstts ngd 75 IU/kg of hCG was
i medi ately after the injection of hCG snears were

injecteshniptreperitoscdlly | i hgunsorthémgiterand Rathewest raibgectgd| 0 mating

. and_sperm. i npregnation were confirned. The o )

immedigtely allera§e ipigptign of h(xEk smsarprers sempled tedblowing moming, and
havi n osifive spears vi.a perfusi of, the oviducts

the esyggus ﬁgﬁ‘%saﬂéi FRGTIY HBPTOSIEH PR ORET6f Cq'%me‘#he @Sn%ﬂegdstage embryos .
enb were cultured.at 37C in 5% CO2 and.95%.air .

were SAEPIE BB il bt Wt PaflivE Aot ets PR BiFiathot e oviducts 45

' The, P o ' I he PB1 o i o

houzs 45 e Afesiiol PR, s SBhGle® YRSl Bpling ot 27°C in 5%

I'on- 0
CO, a5 R"2P¥r graaﬂas@ly 130 LG -thgﬂzﬁﬁgc&% WS HRNesthi Ch
conprises t PB1 sol ution, 10% propyl ene glycol,
30%eep 1y Is8ngica, Weiikh RRMprRRECGk! BB 1 adtluitbrd o modified phosphate
sucrose, were enployed for vitrification. A solution
buffer (BBR1) ) andhil 0% mroppliens @dydoRlandathd PEPES Jdlwtiw, edtch Wasiprises the

used for heating. Table 1
PB1 solution, 10% propylene glycol, 30% ethylene glyeol, 20% Percoll®, and 0.3 M

sucrose, were employed for vitrification. A solution (SPB1), which comprises PB1 and

0.3 M sucrose, was used for heating.

Table 1
Phosphate buffer 1 (PB1)
Reagent mg/100 ml
NaCl 800.0.
KCl 20.0
CaCl, 12.0
KHoPO, 20.0
MgCle-6H,0 10.0
NaHPO, 115.0
Na pyruvaie 3.6
Glucose 160.0
Penicillin G 7.5
BSA 300.0




Phosphate buffer 1 (PB 1) Rea ent m1100 nil Nad
800.0 . KC 20.0 Cad 2 12.0 KH2PO4 20.0 M Cl 2. 6H20

10.0 Na2HPO4 115.0 Na pyruvate 3.6 d ucose 100.0
Penicillin G7.5 BSA 300.0 9 Preservation by
vitrification was carried out in the follow ng
manner. The 2cell-stage enbryos were imersed in 100

gl PedseRidtoat by carificmear alar@rfig@ dtoin #eCloll®vin® manner. The
mnutes as a step of pretreatnent. Subsequently,

2cell-etipk yerabiioy Oserecintmersall riadUe@dili of 816 diresear ahpeature (22°C to
tube (Nunc 375353) with 5 | of P10, foll owed by

25°Cr dat iSnoinaes GE & aitepl ofi pretreatidaigr e dubsrqueftly) cafly embryos were
PEPeS, which had been cooled to 0OC, was introduced

introciunt:d.) inthe prawvamfrt mbet(hhlm:@ﬂéﬁé)swaﬂil Somkeef P10 épanmdtby cooling

C for 1 mnute, ube was _introduced into t

at 0°¢ f%,l dnismigs e 'Q;erpq@fm 85 mltquﬁ’@ﬁe%LNhachflgﬂd been cooled to 0°C, was
oo SR e R MR e,
tube \g%sna}t{q élﬁg ”egthfﬁlrlﬁirﬁ]& E%gie 1quiu?nn} Sl @ﬁg) for preservation by

v1tr1ﬁ@eﬁﬂyr xi mat el y 30 seconds thereafter, and pi petting
“rhen carried out 4 or 5 tines imedi ately

t hﬁi@?f&s@z‘ved %ﬂﬂzeﬁﬂﬁﬂ%h YoverkNBatvBaWE 9 %H’&Wﬁ ﬁ“!ﬁﬁner The tube

transterred to pefri dish, and the early enbryos
was tYd¥sferfRC i eN {oh rbdia t@ﬁp&ﬁuﬁe ESHBHD| 90W ul of SPB1 was

introdlegzcele;]:pisximately 30 seconds thereafter, and pipetting was then carried out 4 or 5
times immediately thereafter. Subscquently, the thawed solution was transferred to a
petri dish, and the early embryos were recovered with the use of an egg-sampling pipette.
The recovered cell ciumps were transferred into PBI, allowed to stand for 2 minutes,

washed two times with the PB1 solution, and then subjected to the subsequent test.

Examination of pretreatment

The embryos were immersed in P10 for 5 or 10 minutes, transferred into SPR1,
and washed three times with PB1 2 minutes thereafter. Thereafter, cell survival was
inspected via morphological observation of embryos under a microscope. The

surviving embryos were subjected to embryo transplantation, and fetal development was

inspected.
The rates of embryo survival (Table 2) were 100% in both cases. The

percentages of fetuses experiencing development (Table 3) were also high in the cases of
immersion for 5 minutes or 10 minutes (i.e., 72.4% to 81.7%). This indicates that
immersion of embryos in the pretreatment solution does not influence the embryo

development thereafter, if immersion takes place for 5 to 10 minutes.

10



The recovered cell clunps were transferred into PB1,
allowed to stand for 2 m nutes, washed two tines
with the PBl1 solution, and then subjected to the
subsequent test. Exami nation of pretreatnent The
enbryos were imrersed in PIO for 5 or 10 m nutes,
transferred into SPI 31, and washed three tinmes with
PB1 2 minutes thereafter. Thhker2after, cell survival
was i nspected via norphol ogi cal observation of
enbryos underRae oif cmbsypo pevivEll @ftes pratieaimgntenbr yos
Protre rg}lt b ected to enbryo-tTansptant d@ﬁﬁbgﬁﬁ;}gfkﬁmhologicaﬂy

| ent N@fber gfgRectadd efieysat e
m)i val (Table 2) vwere 100%in baoth cases noyal embryos

pexr cent ages of fetused6experiencing devel opnméiét(100.0)
(Teble 3) were also higgh in the cases of | mgrgoom)
for 5 mnutes or TO mnutes (i.e., 72.4%to 8L.79%.
This indicates that imersion of enbryos in the

pretreatnment solution doe.f r]o‘t_i i nfluence the enbryo
devel opnent thereafter, i ab rsion takes place for

5to 10 mnptes, 10 T ) t epbryo. survival
after pret P%g ?ﬁwgﬁ?’gﬂ @fé‘ggt%ﬁgﬁteﬁﬁ&gs Hbﬂ%&neof
Pretrpaigianeat enbr Nurber . (9, of nor phaNeg@bea{%y of fetuses
timé (hih) Posﬁﬁ{nrﬁgﬁ%?;} s]:gbmaitgd %:Qb(q% 0) edPefbhdils development
Cdnidy- 0) Tabte 3 Devglopment of pretreated g Wéu(p T
uterine Pretreat mantfj\lunber (%9 of fetuses uyrber’ of
tTanspl anted enbryos’tinme (mn) experienci ngss (72.4)
dBvel opnent . Contral6%0 39 (78.0) 49 (81.7)

Examination of preservation by vitrification

Pretreatment was carried out by immersing the embryos in P10 for 2, 5, or 10
minutes. A control embryo, which had not been treated with P10, was provided.
Thereafter, the embryos were transferred to a tube with 5 pl of the solution, followed by
cooling at 0°C for 1 minute. Subsequently, 95 pl of PEPeS (0°C) was introduced into
the tube, and the tube was introduced into liquid nitrogen 1 minuie later for vitrification.
After the tube was transferred from liquid nitrogen to room temperature conditions, 900
pl of SPB1 (37°C) was introduced thereinto 30 seconds thereafler, and pipetling was
then carried out approximately 10 times for heating. The recovered embryos were
introduced into the PB1 solution and washed three times with the same solution 2
minutes thereafter.  Thereafter, cell survival was inspected via morphological
observation of embryos under a microscope. The surviving embryos were subjected to
embryo transplantation, and fetal development was inspected.

Except for the control embryo that had not been treated with P10 (63.3%), the
rates of embryo survival that had been pretreated with P10 were high (i.e., 92.0% to
93.6%, Table 4). This revealed that immersion of embryos in P10 as a step of
pretreatment would improve embryo survival after thaw. The percentages of fetuses

11



5 76 55 (72.4) 10 60 49 (81.7) Exam nation of
preservation by vitrification Pretreatnment was
carried out by inmersing the enbryos in P10 for 2, 5,
or 10 mnutes. A control enbryo, which had not been
treated with P10, was provided. Thereafter, the
enbryos were transferred to a tube with 5 1 of the
develspddifrbmrthaived knibegboiTableot), whijclahad Gof beenltreatedingth P10, was 0%.
Subsequently, 95 gl of PEPeS (0C) was introduced into
Whent diebityobeverapdettdnted wikd Ml therateddctedelapneent iveasi 46.5% to 65.2%,
nitrogen 1 mnute later for vitrification. After the
and theiigheshgate veassibeained whep ihe egbrypsivescdaeaied forrpBrputes.
"~ tenperature conditions, 900 | of SPBl1 (37C) was
i ntroduced thereinto 30 seconds thereafter, and
pi petting was then carrii O%F approxi mately 10
times for heating. The rel®¥&%ed enbryos were

introguced.into the PB 1 sol,ut,i 3

{1 s SHieeluRls egreemare o atot Sheliruut) ARt hPE
Pretrebid@emedher, cell survival was inspecNathber 84) of morphologically

ol ogi caNumbiss of nglg.l‘&ﬂ e&i‘f‘sbrg%r yos undeforthal embryos
At atoscope.  The Survi #'dlg ENMOT YOS~ WET € 5UD] 15 g3t39
errBryo transplantatio and fetal devel oprrenli y
ingpect ed. Except forl’“he control enbryo tha 32h é"ﬂot
befn treated with P1012%3.3%, the rates ofllenifR®
survi val that had beet2Fretreated with NO well® (92dgh
(1.e., 92.0%to 93.6% Table 4). This reveal ed that
i mrer si on of enbryos in P10 as a step of

pretreat ment woul d irrprov-?a gpRryo survival after
t haw. The percent ages of ePtuses 11 devel oped from

t hawed SaRiH OFRlrSry bl e BLrRASR dié sk o

with en enbryos-were—pretreat-ed—w-th
Immésiad, timhe r at Nuhbdeoitrappiantedas 45. 500NUSIBE (yof fetuses
" ggn) he hi ghest rat embagsobt ai ned wherexpieeiessibg\deyelopment
OGhetreated for 5 mygtes Table 4 Survival g2(73.9§

cryopreserved 2cel | -stage enbryo after heatingo.g
Prétreatnment tine Nu & of vitrified enbryogogg%)er

A of hol ogi cal |
(% of mor phol ogi cal | y' 75 (65.2)
10 116 69 (59.5)

As is apparent from the above results, a method of vitrifying embryos after
immersing them in P10 for 5 minutes is effective for preserving rat Zcell-stage embryos

when a novel solution for preservation by vitrification is used.

Example 2: Preservation of marmoset ES cells by vitrification

As marmoset ES cells, two cell lines, i.e.,, No. 40 and No. 20, which were
established by the Central Institute for Experimental Animals (Japan), were employed
(Sasaki E. et al., 2005, Establishment of Novel Embryonic Stem Cell Lines Derived from
the Common Marmoset (Callithrix jacchus), Stem Cells. (in press)). The cell clumps

separated via trypsin treatment were recovered with an egg-sampling pipette and vsed in

12



(mn) normal enbryos 0 120 76 (613) 2 141 132 (93.6)
5 125 115 (92.0) 10 125 116 (92.8) Table 5

Devel opnent of cryopreserved 2cell -stage enbryos in
uterine Immersion tinme Nunber of transplanted Nunber

(%9 of fetuses (mn) enbryos experiencing
devel opnent Control 105 82 (78.1) 0 76 0 (0.0) 2

the prdsttv Ao A%cinen®, 115 75 (65.2) 10 116 69 (59.5) As

Is apparent fromthe above results, a nethod of
ViTharihé yidiBooDpigervativa by vielealangadcbaiing no BefesentInvention,
mnutes is effective for preserving. rat 2cell-stage

the PlOnhreresimenh enlution @eelpriso g PBd mndok0% pesgyleat ghmwobynd the PEPeS
vitrification is used. Exanple 2: Preservation of

solutigracempasinEPB LI 16%byropivianes glyacl, dVAsthidend gbtcokS20% Percoli®,
cells, two cell lines, i.e., No. 40 and No. 20, which

and 0.}gYlesucreseaenestsed. byn tirawv.ddgt 1 salitiop gomprising PBI and 0.3 M
Experinmental Animals (Japan), were enployed (Sasaki

sucrosg wastusgl. = 2005, Establishment of Novel Enbryonic

R R e R AR o L S
Dov. TG LIPS AR ALAS R R P 6P praso, 1 mo
o scoyhi8 SR PN KAV P BT Doy s 1, LDl Rt
E. et aP! E8GHn REMSAL WON. 16, No. 10, 2187-2194), the SF solution comprising 10%
DMSO in FCS was used.

ES cells were preserved and thawed in the following manner.

Cell clumps were immersed in 1 mi of P10 at room temperature (22°C to 25°C)
for 5 minutes as a step of pretreatment. Subsequenﬂy, the cell clumps were introduced
into a preservation tube (Nunc 375353) with 5 pl of P10, followed by cooling at 0°C for
i minute. Thereafter, 95 ul of PEPeS, which had been cooled to 0°C, was introduced
into the tube, After the tube was allowed to stand at 0°C for 1 minute, the tube was
introduced into the liquid phase of liquid nitrogen (LLN3) for preservation by vitrification.
The preserved cell clumps were thawed in the following manner. The tube was
transferred from LN, to room temperature conditions, 900 pl of SPB1 was introduced
approximately 30 seconds thereaficr, and pipetting was then carried out 4 or 5 times
immediately thereafter. Subsequently, the thawed solution was transferred to a peiri
dish, and the cell clumps were recovered with the uﬁe of an cgg-sampling pipette. The
recovered cell clumps were transferred into PB1 and allowed to stand for 2 minutes.
Culture was initiated thereafter.

Preservation of the conirol embryos by vitrification (Fujioka T. et al., Int. J, Dev.
Biol. 48: 1149-1154) was carried out by introducing the cell clumps into 200 pl of
DAP213 followed by cooling in LNy 15 seconds later. Thaw was camied out by

transferring the tube preserved in LN; to room temperature conditions and introducing
‘ 13



the PI O pretreatnent solution conprising PBI and 10%
propyl ene glycol and the PEPeS solution conprising
PB1, 10% propyl ene glycol, 30% et hyl ene glycol, 20%
Percoll(r), and 0.3 M sucrose were used. In thaw,
the SPB 1 solution conprising PB 1 and 0.3 M sucrose
was used. In preservation of the control enbryos by
vitrification (Fujioka T. et al., Int. J. Dev. Biol,.

900 pd8of PBA9atl 333G, follomed by pinalii®n SOWpATeZing s, caried out by
nol of DMSO, 1 npol _of acetam nol of

introdpeingthe sell glympy intad 00gedof e éjfreé&l%rggg’ﬂ%fﬂ@n temperature, cooling
the cellhpRaR SO0 %1 ol SFEH BIF BORBRC LA B Z69E o O/ and
e 4y EE. S A A P T E T Ui
ool 98 SRR A B30 g v

withﬁl.l clunps were introduced into a preservation tube

unc 375353) with 51 of P10, followed by cooling at
0@3%9! thel efbétithEntsT80r €Af CRImpOvdrt ibfroMRESintwhi elbe and then
had been cooled to 0C, was introduced into the tube.

preserféd &f tHdWE?]ﬁiIdQﬂlaW$>f dN-ofrd7 dayst abebeadl 064 of the same type were
m nute, the tube was introduced into the |iquid

used. phase of liquid nitrogen (LNZ) for preservation by
vitrification. The preserved cell clunps were thawed
in the foll ow ng manner. The tube was transferred

Dmen%k%?oﬁ%é%q&g%é&?%@%ﬁrg Ci;tﬂgtgs%tgﬁ%ggylr v{)nf-iﬂcation
el ar B0, BLPBL G oD SN B8 .S o
t haved i t . t i
L
in the ?gﬁlﬁfgglrzﬂiéxgﬁng' PR Lider H3CexnSRe UBE TEFR boﬁ‘deﬁﬁ’%ﬁoﬂﬁePEPeS was

ftrans Into PBI and allowed to stand for

diluted Wi PB1 toCubdeursdopaand W%, ahddhé Relledtingk. were preserved in the
Preservation of the control enbryos by vitrification

resultidg-diloglas. T. AREr pleservhtion, e BEV clunpoiverelBeated, culture was then
1149-1154) was carried out by introducing the cell .

initiatecl, usrEk thatmr@io8l ragk oDARY Thimpt owesl dhserved| vnded pn mverted
LN2 15 seconds |ater. Thaw was carried out by.

microscope 4 days thereafter.

Through the examination of P10 concentration (Fig. 1), the survival rate of the

embryos preserved in 0% and 5% solutions was found to be significantly lower than that
of the control embryos that had not been preserved. In contrast, the embryos preserved
in the 10% (P10) and 15% solutions did not differ from the control embryos. This
indicates that a solution containing 10% to 15% propylene glycol is optimal for
preservation of cells by vitrification. A cryoprotective agent usually induces
cytotoxicity as the concentration is raised. Thus, a solution with the lowest propylene
glycol concentration of 10% was employed.

Through the examination of PEPeS concentration (Fig. 2), the survival rate of
the embryos preserved in a solution with PEPeS concentration of 0% or 50% was found

to be significantly lower than that of the control embryos. In contrast, the embryos
14



transferring the tube preserved in LN2 to room
tenperature conditions and introducing 13 900 | of
PBI at 37C, followed by pipetting. Slow freezing was
carried out by introducing the cell clunps into 100
| of the SF solution at roomtenperature, cooling
the cell clunps to -80C at a rate of 1C mn, and

prcsellvﬁg 52 QUGB Rt gﬁh Bz gy %Hcehﬁhﬁo@o'f‘ 1@0’% of 189, it fot significantly

ture the preserved cell clunps was

differ! ﬁ'ohi aned caht 6 @mY¥ENg Thie lﬁdib@tcﬁfﬂmL&QsolﬂﬂﬁnCewth PEPeS
clunps were thawed in a water bath at 37C and then

conced@sth@tof Va0 1&PB5% isrefilctive fier poepavhtiemt sHoS@vesglal lowered PEPeS
clunps were introduced into a tube and then

conceprfii@r eads iontht Revittifichdopbfise sivtitie f Bfhiz geyswere observed op
Several tubes of the sane type were used.

the vitbidtedrswifaat,i pprtioflatly én e snbuinnr withFEFsH aomsertistion @f]T’S% (Fig. 3).
for preservation by vitrification In_order to exam

This infisates Cheopew rfr e spiutipn dwrt@ﬁecrgﬁty@medm@us}adeéw%ﬂs that the
PBI at concentrations of O% 5% 10% d 15% The
preseryation eqngifirnsop the bRV GRS W EHoIREspals. | hhisy@ solution with PEPeS

resul ti sol uti on order tq.exam ne the PEPeS
concersERmn At OPOH S BRBLEFHE? PRIt h PBI o 75%
50% and 0% and the cell clunps were preserved in
the resulting dilutions. After preservation, the

Comp Vﬁllﬂyg&%r gg@hqu%lﬁ dure was then initiated,

surv a rates o ell clunps was observed

Ufm%fceﬁnm@mr 4Q0wadTWSEPEF Q@Jﬁgéredﬂné&n&t!h@ﬂ&ﬁf ther resent invention
Through the exam nati on of P10 concentration (Fi

with cbhverdtliiab UbMini@les! atFheoimdthed firtirey psespn*emm:d)m_. ra Gf6thod of
and 5% sol utions was found to be significantly | ower

vitrifichtian witiathe afe oHBARIC; oir stovoiyaszinghwas gaploytd baepreservation.
preserved. In contrast, the enbryos reserved in the

Compati3on VRECETeH ca6by ebswmﬁwﬂwm@%@to diuryiving eglheigeps under an
control enbr Thi s _ [.ndj cates.that a solution

inverted spicESsPRRY 4 I')@/}% pfen the ipjtat U ol i s optimal for

CRGofitienss vas laredk hatre i 2RAS sbrys apd e embryos

prcservt{aﬁ gn ﬁ’mgp(&;ﬁtdag ln eﬂl %oﬁﬁ'%lscte Gurvi Ui Sated of %é’léxlngﬂwd@ ﬂl@scrvcd in SF
and of the embryos preserved in DAP213 were significantly low. The embryos

preserved in PEPeS exhibited a significantly higher survival rate compared with the

embryos preserved in DAP213. Even though these techniques involve preservation by

vitrification, accordingly, the method of the present invention was found to be more

suitable for preserving marmoset ES cells.

Comparison among a plurality of cell lines
With the use of cell lines No. 40 and No. 20, whether or not the method of the

present invention was effective for other cell lines was examined. This examination
was carried out by preserving the cells, heating the preserved cells, initiating culture, and

observing the cells under an inverted microscope 4 days thereafier to inspect the number

of surviving cell clumps. -
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gl ycol concentration of 10% was enpl oyed. Through the
exam nation of PEPeS concentration (Fig. 2), the
survival rate of the enbryos preserved in a solution
wi th PEPeS concentration of 0% or 50% was found to
be significantly | ower than that of the contro
enbryos. In contrast, the enbryos 14 preserved in a

SOYK Ok 61 br %Eﬁe]%é erdy ahl Ao.0%0,109% AL fiéRMW difference was

not Si gn| Icantly er fromthe control enbryos.

observed Betweh Qﬁé @@nﬂ‘&laémﬂry%@hﬁ'ﬁl B8 e)ﬂlErPo?Ef&&V&d by vitrification (Fig.
concentration of 100%to 75%is effective for

5), preservation. However, a | owered PEPeS concentration
| eads to the devitrification of the solution. Wite

spots were observed on the vitrified surface,
particularly in a solution with PEPeS concentration

Mainterianig6%f B epll @)differmitiotadnatateaftes presarvationt of t he
sol uti on becane crystallized, which indicates that

t hWithpthesesey af icel Noi. s apd) Nﬂ—e%ub@m@;re%am the ES cells
i TR o AR TS cron s v
exemigg} | ThegroReed 6 atnbh s BurfarlBERL e Rinkperiod of time,
s SRR YT 85241 AT PR 45 i
phosp]¥dt£§ el WLiealde s ‘E§ Belf H‘%rk@r‘é‘ iR imbMPo4RiniAh. STRYihawed cell clumps

€zl ng was enpl oyed for preservation. Conparison

were n% ﬁﬁ{eﬁ'Hi%oeéﬁmemIphﬁﬁﬁfﬁhaadéﬁkﬁeﬁtmr(NUDm&Mﬂuug, sampling

clunps under an inverted mcroscope 4 days

was cﬂfriteﬂr otith® mohihsalatan anfl writomze deWdopinbfitebgnthe wassplanted cell
observed between the control enbryos and the enbryos

clumppweasebserdcd.n PEPeS (Fig. 4). In contrast, survival
rates of the enbryos preserved in SF and, of the
el Yhesstpiningeexpegimentpprodur edaedults igraceprawithythpegyof the report

o e e S8 . 1, e o oo
e 0 B e 55 e BB R Berie e,
sem GRS ST RSP oA UL B . 7,
teratonfHévilopment was observed in blood vessels, muscles, and fats with the use of
the cell line No. 40 and in hair, follicles, cartilage, and squamous epithelium with the use
of the cell Jine No. 20. This was also in accordance with the report concerning the
unpreserved cells (Sasaki E. et al., 2005, Establishment of Novel Embryonic Stem Cell -
Lines Derived from the Common Marmoset (Callithrix jacchus), Stem Cells (in press)).
As is apparent from the foregoing deseription, the method of preservation by

vitrification according to the present invention is effective for preserving primate ES

cells.
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Conparison anong a plurality of cell lines Wth the

use of cell lines No. 40 and No. 20, whether or not
the nethod of the present invention was effective
for other cell lines was exam ned. This exam nati on

was carried out by predatisdgnidiescel |'s, heating the

preserved cells, initiating culture, and observing

the cells under an inverted m croscope 4 days

thereafter to inspect the nunber of surviving cel

cl Lngs. solwiow thhr t preseryenfmamiialiph nearlNoemiyoandr NGS cells by
20, no significant difference was observed between )
vitrifiggfeoncemppiatingnts § bascamatariid wpkesphatedrudtes thaienplusively contains

., vitrification (Fig. 5). I nf enance of ES ce]l )

10% tordh’ (e e REGPal ety 3&/5?@%%“@%}%@@?@% PORTSP the tfution does not
use of. cell.lines No. 40 and No. .20, whether or not .
contafyimeend Sp| fgxi P Sl e PR AR AP PR Uiy Tof Arepervation by
Vﬁﬁﬁa&ﬂgr preservation by vitrification and heating was
&XHM ned. The preserved cell clunps were heated,

A S 10 VIR U g PJET o 5 et

vitﬁﬁgéglﬁfnlﬁglﬁﬁri éh g,_ & KBhiatePROSPPRS PR MRIFRr Liﬁz?tdml@;{;usgv%ly contains

ers 1 n I nununostaining. The thawed ce

10% tﬁ'1l$%§v/v¥\@f(ﬁ)y‘lér§:n§19h@1nz§rﬁﬁ25%H@@S%’ftﬁag Ethyldhe glycol as polyhydric
i mmunodefieient mce (NODI Scidly null), sanpling was
alcohslarant efdrthet cantaimBt 15946 tatXse, (el Pleesodlii aad de¥ @ apreh M sucrose,

by the transplanted cell clunps was observed. Al
wherefiih thestohitiinndp eaxpe comendt Sinpetbgluaetbxidsul ts in accord
with those of the report concerning the unpreserved
ES.cdhk ssql@asmkiior Epreservalg maoo8liaEseaalyl ievthrpes oof ES cells by
~ Novel Enmbryonic Stem Cell Lines Derived fromthe
vitrificyipro Acocdimgsiet cleanl 1 icommirisineadehie)900 meacar]) Nagi,nls to 25
ress (Fig. 6). Via the experinment of teratom
me/ 1 Gl efphrento L Eimg/ 199 ml Lk ity engRARTR FAEPOs 7.5 to 12.5
bs eqd i I \ el es.and fats with the
me/1 QORE Ml BB £0 14 FEF Feg? o e i o Fidg b W pyruvate
tilage., ;and sq epithel i -W-1 h
75 0 {7 gl i) BISRST SPGBt S At Bittics” 2605 d3f oo miBsa,
and lﬁ%tt% 1t§3/§ (\rfﬁzﬁ’%%pﬁ%‘& gfﬂbﬂ%ﬁé?gm the solution does not contain dimethyt
sulfoxide, the solution being used for pretreatment for preservation by virtification.

4. The solution for preserving mammalian early embryos or ES cells by
vitrification according to claim 2 comprising 700 to 908 mg/100 ml NaCl, 15 to 25
mg/100 ml KCI, 8 to 15 mg/100 ml CaCl,, 15 to 25 mg/100 ml KH,PO,4, 7.5 to 12.5
mg/100 ml MgCl,-6H,0, 100 to 130 mg/100 ml Nap,HP Oy, 3 to 4 mg/100 ml Na pyruvate,
75 to 125 mg/100 ml glucose, 5 to 10 mg/100 mli antibiotics, 250 to 350 mg/100 ml BSA,
10% to 13% (v/v) propylene glycol, 25% to 35% (v/v) ethylene glycol, 15% to 25% (v/v)
Percoll®, and 0.2 M to 0.5 M sucrose.

5. A solution for preserving mammalian early embryos or ES cells by

vitrification obtained by mixing the first solution consisting of 700 to 900 mg/100 ml

NaCl, 15 to 25 mg/100 ml KCI, 8 to 15 mg/100 ml CaCls, 15 to 25 mg/100 ml
17



unpreserved cells (Sasaki E. et al_, 2005,

Est abl i shnent of Novel Enbryonic Stem Cell Lines

Derived fromthe Common Marnoset (Callithrix

jacchus), StemCells (in press)). As is apparent from
KH,Pthe 7f5010epnb nge/d68 gl PidcinsHL Oe 10RthadoafipNnesar XatHPO,, 3 to 4

by wvitrification according to the present invention
mg/1Geme e pyiuweted G5 tor EXemyg/ HY) priighatose ES to 36l ing/1006ml antibiotics,

VWhat is clained is: 1. A solution for preserving
and Z@miel 3&h a0y sdbBypds withEtha ekefendoysolurionr ifet qaesepration by
__.conprising, as a base material, a phosphate buffer ]
vitrifiepagn eacepTsing eloy ckmt ahnavherg, #ocamynirghoy of gyl eplation for

el R T B s o
' d t t t f ti b .
1007 5P wRESen U 5! Ead SERAR o Pos BrRChi i bl simice

early enmbryos or ES cells by wvitrification
conprising, as a base material, a phosphate buffer
that exclusively contains 10%to 15% (v/v) propyl ene
gl ycol and 25%to 35% (v/v) ethylene glycol as

pol yhydric al cohols and further contains 15%to 25%
(v/v) Percoll(r) and 0.2 Mto 0.5 M sucrose, wherein
the solution does not contain dinethyl sulfoxide. 3.
The solution for preserving mamal i an early enbryos
or ES cells by wvitrification according to claiml
conprising 700 to 900 ng/100 mM Nad, 15 to 25

ng/ 100 mM KClI, 8 to 15 ng/ 100 mM CaCl2, 15 to 25

ng/ 100 M KH2PO4, 7.5 to 12.5 ng/100 m MCl2- 6H20,
100 to 130 ng/ 100 mM Na2HPO4, 3 to 4 ng/ 100 mM Na
pyruvate, 75 to 125 ng/100 m glucose, 5 to 10

mg/ 100 mM antibiotics, 250 to 350 ny/ 100 m BSA, and
10%to 15% (v/v) propylene glycol, wherein the
solution does not contain dinmethyl sulfoxide, the
sol ution being used for pretreatnent for preservation
by virtification. 4. The solution for preserving
manmal i an early enbryos or ES cells by wvitrification
according to claim2 conprising 700 to 900 ng/ 100 m
NaCl, 15 to 25
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ng/ 100 M KA, 8 to 15 ng/ 100 m CaCl2, 15 to 25
nmg/ 100 M KH2PO4, 7.5 to 12.5 M/ 100 m Myd 2. 6H20,
100 to 130 ng/100 M Na2HPO4, 3 to 4 ng/ 100 m Na
pyruvate, 75 to 125 ng/100 m glucose, 5 to 10
my/ 100 m antibiotics, 250 to 350 ng/ 100 m BSA, 10%
t o6-1B% olution Frapgseayation Y witrifipgign accesding v¢ ey of claims 1 to 5,
et glyl ene glycol, 15%to 25% (v/ Vq)ljta Percol |l (r), and
wheregn gieynargmglign padyeptyos are mamgalien geell-stagscatheios- ng
lian early enbryos or ES cells by wvitrificatiaon .
obl-al e BYORiT RESFR@UIPR Y VEBHGR YN AEssHEImg: forgfash ©, wherein
- Q /100 NaCl 5,0 25 / 100 KCl, 8 ..
the ok SR TG aflves Wit AU Fag Pt 2o Tgh Brgmaatian s
. /100 M Md z-6H20, 100 to 130 ng/ 100
cells aﬁgﬁla]%t-‘%’%ﬁfbeggto 4 ng/100 mM Na pyruvate, 75 to 125
M, 180, dHloeil 460 39 HElhOf | i
and 55 ST i pr Ry AR, BT S r b5 el by

vitrifi&ont dotprisoi s BB a&%r&mtg t¥iclAidnf1 6A% AR ﬂ?ef&ﬁﬁﬁéxp 9ccording

to claim4, wherein a concentration of the sol ution

to claih0?, 4, re&sservation by vitrification according to claim
4 is at least 75% (v/v) and less than 100% (v/v),
wite r'Blien rédpent ikits foraptbss@don tn Sohulibe arlgoembiyo Oft &SNcells by
di met hyl sul foxide. 17a 6. The solution for
vitrifiqatios exceatding th\claiint Bj fribdctt Hothaocmmimisey a celhthawdhg solution for
claims | to 5, wherein the mammalian early enbryos
the magrmaligmeetly emboyss|dr-ES egls meseryod by Vitrifivetion komtannng, as a base
for preservation by vitrification according to claim
materigl, ahepriiate buffer petmmingd 220Mdp|L & Mgecrestbr yos are rat
Z%fiz)l | -stage enpryos and the mammal jan ES cells are
priPmdie Teagend) kig fog preserengemammaliangarly gmbrxasngr ES cells by

R N e LES R A
mamnmopl1 S48 T35 SR8 B0t W RTRRDT i isPligR oo 2 base
e Eon SO S ST APPSR ARG T 425 o
ml KC1, 8 to 15 mg/100 ml CaCl,, 15 to 25 mg/100 m]l KH,POy, 7.5 to 12.5 mg/100 ml]
MgCl;-6H,0, 100 to 130 mg/100 ml NazHPO4, 3 to 4 mg/100 ml Na pyruvate, 75 to 125
mg/100 ml glucose, 5 to 10 mg/100 ml antibiotics, 250 to 350 mg/100 ml BSA, and 0.2
M to 0.5 M sucrose. |

11. The reagent kit for preservation by vitrification according to any of claims 8
to 10, wherein the mammalian early embryos are mammalian 2cell-stage embryos.

12. The reagent kit for preservation by vitrification acc_ording to claim 11,
wherein the mammalian 2cell-stage embryos are rat 2cell-stage embryos and the
mammalian ES cells are primate ES cells.

13. A method of preserving ES cells by vitrification comprising steps of
pretreating ES cells in the solution for preservation by vitrification according to claim 1

or 3 and cryopreserving the cells in the solution for preservation by vitrification

according to claim 2, 4, or 5.
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the manmal i an early enbryos or ES cells preserved by
vitrification containing, as a base material, a
phosphate buffer containing 0.2 Mto 0.5 M sucrose.
10. The reagent kit for preserving manmalian early
ey yDhe @feth&l o€lgrésdpying S Ikl @gt\hanﬁ@ﬁmrwceﬂilhg to claim 13,
claim9, which conprises a cell-thaw ng sol ution

wherdih@&S cahnat iameesdd iy therbolyitsn dor fpSse@htisn bye&i&fﬁb@dob)ﬂccording
vitrification containing, as a base nmaterial, a

to claphdsphata¢ rbuhftempestigicsor Agoofo Miten tBOSolutjbd 39 then allowed to
NaCl, 15 to 25 ng/100 m KC, 8 to 15 ng/100 m

stand CfCI03C 165 °6 6 g/ so@nds tHZP@inutes5 and the. sesntjmg)@oluuon is
m Cl12. 6H20, 10Q to 130 /100 m Na2HPO4, 3 to

CI'YOPF@SF i 40 tpypRviames s ‘tOéuryzso B¢ 139dutign épﬂdﬁ‘%ﬂfvatlon by

to 10 100@;11 tibiqtics, 250 to 350 ng/ 100 m

Vlmﬁ§§A°n3?ﬁ? ngto %‘@a% sucrose. 11. The reagent kit
for preservation by vitrification according to any of
claims 8 to 10, wherein the manmalian early enbryos

ar fS ”ﬁ(@*&%ﬁ%ﬁ .eéeﬁﬁxg%s %Qﬁ){ Mg i trl}l%atia—tp gcc{ﬂ?%%ﬁ?% claims 13 or

for preservati on vVItri I on accor

14, wﬁéx%iﬂ‘il&lnamﬂ%ﬁﬁﬁ"]ﬁ ddig a‘H@gHH{a't@ES?c%ﬁEJ -stage enbryos

are rat 2cell-stage enbryos and the mammalian ES
cells are primate ES cells. 13. A nethod of
preserving ES cells by vitrification conprising steps

of 16.pr et Ugabt AgpHcSphat [tiffed thiteexdhsiv 19 reohtiins 10% to 15% (v/v)
preservation by vitrification according to claim1l
propybene3glgnel ay polyhedec slcvdol he the breparationhef 8 gblittioanfol girctreating
preservation by vitrification according to claim 2,
mammgliar e&ly Egabigos DheESrecho dooprepesasion g viiBiwelibs, Bherein said
vitrification according to claim13, wherein ES
solutipe|dpss Betecongain démethyhsulfexidel uti on for preservation
by vitrification according to claiml1l or 3 at room
tenperature for 5to 10 m'nutes the solution is then
allowed to stand at 5C for 3Q.seconds to 2
i bt es, Ush acws@n.getgbﬂ '1“P‘n g@s\’i’PEﬁePbﬁal §0flﬂwo%1%l§é%e§ @0 to 900

mg’l%?@ﬁ&ﬂ‘&it Pore ty el dml RedrFoh 2 7 g oo i tpig mer100 m

KHzPﬂh, 95 t%‘ 12.5 mg/100 ml MgCl,-6H,0, 100 to 130 mg/100 ml Na,HPOy, 3 to 4
mg/100 ml Na pyruvate, 75 to 125 mg/100 ml glucose, 5 to 10 mg/100 ml antibiotics,
250 to 350 mg/100 mil BSA, and 10% to 15% (v/v) propylene glycol.

18. Use of a phosphate buffer that exclusively contains 10% to 15% (v/v)
propylene glycol and 25% to 35% (v/v) ethylene glycol as polyhydric alcohols, 15% to
25% (v/v) Percoll® and 0.2 M to 0.5 M sucrose in the preparation of a solution for
cryopreserving mammalian early embryos or ES cells for preservation by vitrification,

wherein said solution does not contain dimethyl sulfoxide.
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15. The nmethod of preserving ES cells by
vitrification according to clains 13 or 14, wherein
the manmalian ES cells are prinmate ES cells. 16. Use
of a phosphate buffer that exclusively contains 10%
19. toudd¥edordin) to Riiﬁﬁvhgnﬁh@ﬂeﬁﬁ 0did aslpnydtyshrises 000800 mg/100
in the preparation of a solution for pretreating
ml N&®El tcads eaglpoembrigol Hro BS @g/109 mdrC4ries es wat2ome/100 ml
by vitrification, wherein said solution does not
KH,POonT.4i to 1. frendry DO snil MpdlgeH.@/ 10Use 1a0aog/d0Ognt NaHPOs, 3 to 4
claim 16, wherein said solution conprises 700 to 900
mg/ 1%1/111@@ py‘ruma‘@, 7518 1% 2%/ Y md@ledos&Ch to QOtmgd_]S)O ml antibiotics,
Cad 2, 15 to 25 ng/ 100 m KH2PO4 7.
250 t&%ﬁ@ mg/lm@nhB%olﬁ%emdﬁ%wv} srop3tensg sl n25% to 35% (v/v)
Na2 HP 3. to ruvate, 75 to 125
ethyi%/gmg? 71t 86%{% WC%@)@?%@ Mitodht Mbrberss,
250 to 350 ng/ 100 mM BSA, and 10%to 15% (v/v)
propyl ene glycol. 18. Use of a phosphate buffer that

20. US%< %&&ﬁ'}h\ﬁ% 2@8}?}% QIQnE%ﬂE?e/ Pvi%”‘%?ﬁp”l@‘\é/ﬁ\ég 19(%% lpx%tl? 2%second solution
consmgﬁ’ll%y(ﬁyﬁfd 1‘8 QJOC&EMOCO mi'i?é’dlo 550 % é/\fbo %ﬂrﬁ? b € {d 1§%/100 ml

Mto ucrose I n t e preparation
CaClzs%%'Z?ﬁn{g@foo £ YIPALESET ¥ 5NE 1@5"\‘1/‘%/'1@@ nHACISBRLHBO300 to 130

or ES cell’s for preServation by rification,
mg/108hal BiatHBe), B &0k WhsQ00 dESa g?fu\ﬁéﬁé’lt@tﬁ 1<ilsrfﬁghy)lo ml glucose, 5 to
sul foxi de. 19 19. Use accor ng to claim 18, wherein
10 mgAitd $0l uintibioteepmids@s0700 330 909/109/ AD0BSH, Madl wherein the
15 to 25 ng/100 M KCI, 8 to 15 ng/ 100 m CaC|2, 15
concebwat2dn ofj 54idOsolbitioKHR B@ miXtube ivatlRa& Mo OO0 )ndnd less than 100%
MgCl2. 6H20, 100 to 130 ng/ 100 mM Na2HPO4, 3 to 4
(v/v).ng/ 100 M Na pyruvate, 75 to 125 ng/ 100 m gl ucose, 5
to 10 ng/100 M antibiotics, 250 to 350 ng/ 100 n
BSA, 10%to 15% (v/v) propylene glycol, 25%to 35%

| ene glycol, 15%taq 2596 v/iy) Percoll(r),
2L ané %390%5{ m%lsc?foglélm%d ((J:a&félsmql Hhe tr%ammahan early
im19, er sai d SB|utI0n |s m xed with a

embfy?é@&%ﬁla%? tan e cORET SPPRGSof 700 to 900 ng/ 100
NaCl, 15 to 25 ng/100 m KC, 8 to 15 ng/ 100 n
CaCl 2, 15 to 25 ng/100 mM KH2PO4, 7.5 to 12.5 ng/ 100

22, M Ué\@gc%rcﬁhg B arl)o Ol 8¢ L8%ms 16 to 21, wherein the mammalian 2cell-stage

embryos are rat 2cell-stage embryos and the mammalian ES cells are primate ES cells.
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ng/ 100 M Na2HPO4, 3 to 4 ng/ 100 m Na pyruvate, 75
to 125 ng/ 100 m glucose, 5 to 10 ng/ 100 n
antibiotics, and 250 to 350 ng/ 100 m BSA, and
wherein the concentration of said solution in the
m xture is at |least 75% (v/v) and |l ess than 100%
(v/v). 21. Use according to any one of clains 16 to
20, wherein the manmal i gpsgaROT enbryos are
manmal i an 2cel | -stage enbryos. 22. Use according to
METHAY OF RS RAVANGS EABLY EMRRYQR, OF o FRPEREMa  ANAALS BY
2cel | -stage enbryosVAFRIFEHATIOY | - st age enbryos and
t h&@hisimventicanpeSidee lal wlution foripreseerigSmeaannalian qayly embryos or

ABSTRACT = METHOD OF PRESERVI NG @RLY ENQEYO% OF
ES celkpERVIERFRIOTANYINER SOBPTIGESTIRE F RIRFITeReTIqh AsPRshRAfE iyffer that
rovides a salution foqr. preserving,nammal j | Yic
cxch Bl 68 "Rl o ige gyl PP FERNTR IR e coho or o
phoséﬁ%g%)ﬁﬁﬁ&%flata&cﬁtsmw cORLRS 184 t@lmg?/-oﬂ? Mo Aed B col and 25%

exclusively contains 10%to 1 v/ v) propyl ene
to 3595 Y6R) caglde! rds 12l aloshods afidh dsiitoenbiifd 5% to 25%
th}a(lt %ex%?usi V%Wcomﬁlﬁ?hm% to 15% (v/v) propyl ene
(v/v) Fley@ili® amtl0.23%tot®mS BH%uqrodes) Biihirivenieompklpe grovides a method for
pol yhydric_al cohols and further contains 15%to 25% .
presefving Wapapaisn gy qubies @, BS R/Flfsobib‘:“;'iuﬁ%ﬁ*’é{?é‘r‘ﬁ% supp slution.
i nvention also provides a nethod for preserving
nbryos or ES cells by vitrification

| |
. (DO[E§Q%%éi%h£§§ﬁ%éfon. (no suitable figure) 20
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