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METHODS FOR MAI NTAI NI NG GENETI C STABI LI TY OF | NBRED
ANI MAL STRAI' NS CROSS- REFERENCE TO RELATED APPLI CATI ONS

wab@spemsent application clains the benefit of PQI/BS2004/026003

Provi sional Application No. 60/497,451, filed August
22, 2003; the specification of which is hereby

i ncorporated by reference in its entirety.
GOVERNVENT MMEFHRD SNEORAVIA NG AINIRS GENEE] () ShaB LI ed,

in whole or inp 2 cGVD209 from
Nati onal Cancer 6&@%@%??%& ed States
governnent has certain rights in the invention.

BACKGROUND OF THE | NVENTI ON Eerri nental animals serve
LROQSSRAFERINCE TIQORESATER AGPRIGARIQNSeases. Advances

in tr ?[ﬁjg%em apﬁ)gft %‘)hl%?al%% e neh? ﬁq H&C pfb%s‘?@al R?%ﬁcatmn

made Yy a SucCCesSsS surroga

N B0/49M)46 Of filbd ARG SNODBO3 (I s;ﬁsd;lﬁcathimtofaﬂﬁm isherebgst
val uabl e node] systemto investigate the genetics and
peadpRaied Y sefsrenprifdifs qntiget¥eases. The valid

interpretation of experinental results obtained from

ngﬁlq gUpon the assurance that the
nouse nodel s used are genetlcally pure and wel |
def i nédorkFdescriteld hercdawan funded,damdiobr ar ih@ar, by Grant No. RO1-

et Sl Kl et E, T BB S vernment hs

%I%ﬂg Tgh%ﬁﬁ%mﬁ%xft%mty and constancy of genotypes.
Mce of inbred strains can be repeatedly accessed as

honogeneous experinental individuals, with predictable

%@ggﬁmr@%ﬁwlﬁlr | c corrposi tion. The

red strain mce, however,
I s neBhefitbhivl di@Rhls 566 cRe GadfsEMb@IId o Ml duhPiR Hiseases.
ari se and gradual | y accunul ate tocggt her wth conti nual

Adveheesfin fransgeric ehd t@gertqdjmutaﬁl@né@ 9lge% haye magsihe mouse not

n%g?eu%c%f?fu? gﬁ}? t e gljélﬁcéllr lﬂ?ﬂ&ﬁgerﬁ]? e raégllygfg WM aRB the most
|vla1ﬁ@blle hes] Wstesmmhmgu@ theyendtitLdndgnshogensisef huhtias e
réystegsfels OEI]‘ISle {lalll{dsltnte%r%%ilog %f experimental results obtained from mouse
studies depends upon the assurance that the mouse models used are genetically pure
and well defined. For this reason, researchers have traditionally used inbred strains
for experiments, because these mice, in contrast to outbred mouse stocks, offer
uniformity and constancy of genotypes. Mice of inbred strains can be repeatedly
accessed as homogeneous experimental individuals, with predictable phenotypes and
defined allelic composition.

The constancy of genotype in inbred strain mice, however, is never fully
realized because both new mutations arise and gradually accumulate together with
continual allele fixation of residual heterozygosity. These changes in genotype
within inbred mice is known as genetic drift. At each generation, there is a
likelihood of spontaneous new mutations arising. These mutations first occur as
heterozygous mutations. When both founders of an inbred strain, by chance, become

homozygous for a spontaneous mutation, this mutation becomes fixed in the inbred

strain, and all later generations of this inbred mouse strain will carry this mutation.
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het er ozygous nut ati ons. Wien both founders of an
i nbred strain, by chance, becone honobzygous for a

W@ p@shameous nutation, this nmutation becones fP&EUSI004/026003

the inbred strain, and all l|ater generations of this
i nbred nouse strain will carry this nutation. Genetic
drift as a result of the rise of spontaneous nutations
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een Inplicated I'n tHe etiology of Parkinson and
Hlaicephadic pidtsimabahas eamyimpdisaiad ohibe stinkegy ofiBatdtinson and

SV s, NS aeer o oo Hrad R AR e ds a witd

HpR\BHEo1Gbr ihBir%xEélﬁﬁérﬁm)r VAClkdISds wilhk @S MMBRALiBhs, unaware of
results need e re-evaluated in light of the

tipprablopn udpwitheinernstimsataprassléaee fo bp ec-eraleated indight of the

bRt FePt PBsen R SRSl SRR e

‘ (11219&’3&)106 Mo&:eevbuse searaictichindre ereeds ihGonegek 199 183-184

ngare data obtained frominbred animals over
€008hded periods of time. Due to the effects of

genet Mor?(?\}.yef‘,gﬁe cﬁlérstﬁeﬁrﬁ%n%%lﬁreg ?0 5&5}?&‘1‘9 d%@acogta%ﬁeﬁ% inbred

genetica er ent sane
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the nore likely a geneti fer || ,accunul.ate
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ded” gert
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an mi stral.ns an mil nt al nt he en
T W s s B L R R T
pres SF&gthQé%el‘éaéoHs ft h@d&!rbblfe 20 ré@lﬁ&@ tl@th’lﬁqh 'iﬁlfi‘écf‘érﬁﬂlal strains
genetic stability of inbred ani mal strains. Such

aret heigéaina theingeoeticisabihigravenprogunsd\Ryticis of kid. NNERTis GN

pressing need in the art for methods of maintaining genetic stability of inbred animal

strains. Such methods are provided herein.

SUMMARY OF THE INVENTION

The present invention provides novel methods of maintaining genetic stability
of non-human animal inbred mouse strains. Currently, a pedigreed foundation
colony is maintained for an inbred mouse strain. The foundation colony of an inbred
mouse strain is derived from a single brother-sister mating. Two to four times a year,

a new brother-sister pair is selected from the foundation colony as the new founder
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The present invention provides novel nethods of
mai nt ai ni ng genetic stability of non-human ani mal

wo piwseebenpuse strains. Currently, a pedigreed PCT/US2004/026003

foundation colony is nmaintained for an i nbred nouse
strain. The foundation colony of an inbred nouse

strain is derived froma single brother-sister mating
Paiota w-dstablish theselanyy ddsing Hinhaprench: hEyundatianegolemy tpdzi}swﬂl
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mut at I 13Bfe a%&dha%'d%bﬁeq A %n%ﬁﬁ)!dg‘of %ﬁlﬂ@%ﬁn iR Gnd
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re esta the on col ony at approprl at e
stotleasy/atepositday fwrghafmmylatmm@wexﬂldsleuo&lcﬁy w-establishing the

P gRonalaty i Be PO PO otb OGS Jas Rhb of Beacfations
Bés‘é@cpgﬁ ?egwe%%ﬁé B&od SAUBESeTdRBvVAY ARRLSs BE eﬂ@aweqfaﬂews

asse or a given tinme period and thus effectively
petic dsiftt ecasedht padigneapfeash cgbnyea indhelstotk is lzewauere can

f K
eelFP S s Py BRSSPt 8 Tfbrea
Rloatd R Fair® IsPr&FaghRl tBroudls cohsb@Sivt brothdtidtetbreslling k8€ping the
strain is ropagated t hrough consecutive
mr’t])mdféfﬂuspg e mayse siEAin fitadie & pispgoeenecanheriepeaiedat gppigpriate
t
eerX% &rl{ggs ﬁa%hg %g{roqg mtaﬁ?%f‘m@fci%] &%ﬁéﬁ%ﬁl@%{%ﬁﬁ%@& E&letlc

ﬂﬂftﬁhﬁioﬁt gffeckinp tiedinpRdseatstofahdstisid.h 1 m t ed geneti C
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st r ai Ak Pedigseaiirarked stock Ok etyoBtesRIKCGFMERPY bsrrggéwéaw obtaining

grggérygér e?\élﬁ,% Uy ‘f}?cg A QB RhEH Hle e{rilé V\%grﬁﬁﬁ‘ b\ iation

ther-sister pair
telonyl aEinbryos mayrt}a obﬁimwmbm&yn@ thedibdthemsistebpyaitse eEnibr}g)

t hep%c;}t(rgg%ms i? }rgus;wg p%ﬁhpﬁo q}yb(yrlg rx%?ougrtnlln&qvgg%ﬁmal rkr)l%ans
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feetilizdtion af lrrmtrofor imvivo tadured ooeytes, vmbrmttmfbr,ontrwy@@msmic

SRR g6t e T G R0 P S aaeb g Pbsaticing
SPHhY GikeP! 1 LTI ng,

The pedigree-tracked cyropreserved stock may also be a stock of embryonic

stem cells, a stock of gametes, or a stock of pre-gametes. Gametes, pre-gametes or
embryonic stem cells are derived from a foundation colony of inbred mouse strain.
Such cryopreserved stocks can be used as frozen repositories for a foundation colony
to maintain genetic stability of an inbred strain. The present invention provides
methods of producing pedigree-tracked cryopreserved stock and methods of using

the stock to maintain genetic stability of an inbred strain.
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and the like. The pedigree-tracked cyropreserved stock
may al so be a stock of enbryonic stemcells, a stock

wotligansres, or a stock of pre-ganetes. Ganet eBCT/US2004/026003

pre-ganmetes or enbryonic stemcells are derived froma

foundati on col ony of inbred nouse strain. Such

cryopreserved stocks can be used as frozen

r epos iThe presentigyension glsadaevides Redigstryirackedgiogkupipyropreserved
enet i D | f ' e ' r

AR SR bl b BB P el 56 Bl Each of

pedé goele-it datvkaddran ndptisiebr eclosy ofdn mhrkdrattairo dEhegfedigree of

using the stock to maintain genetic, stabilit
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E’SEQA&F& %argofe@&la@@ toséré}ﬁhtssefgcti%’fe%’x‘é?:? &f ¥ RfuRqRad AN
ani mal  enbryos, ganetes, pre-ganetes, or enbryonic
st em @gplisantEactheoprovlegendicalik stabidizetbnonsbemém ammeal inbred

foundati.on, col ony .0 n i nbred,strain. The pedigree of.

et dERprvES BP P maperelsefhpmier A fima
Bégl%&erﬁts%@h%hlra?t FQm&REN strain is tracked and

redorded to permt selective recovery at a future

ti me. Aplitintsafurther providemethasisifoecogdnetitiscabusiness of supplying

stabiljz .non- h n_ani nal . inbr.e st.rai.ng t
S R e e B PR SR AR St ot
AeiBon, AEYulRLidn COMENis metihedFoPar Mbredlstrdin)Bhis & pedigree-
Applicants further provide nmethods for conducting a

traskedasgopseseried siogk g eopbriesideryed frem kg foupdaionelanyritin
aniyal . i nbred strains. AccQr di . .
PiRAIRR S oRe rprouBti il Gy B i 36 berved from o
sileastothbl-sibter pangreacikeRi ghe tive adkat £¢ podneskfryadhe sibling
stock of enbryos derjved fromthe foundation cc?l o({ly IS
prbeased batherrpistes prir a3 wlactaddyapa fhy angmelg prodyped and is used as a
r )
BBt oSS Sl O b o evsomer
péREsicatt drmitipleenihils bfithegehetically stabitized inbredshnsuserstrain are
pair. is selected fromthe animals produced and is used
gepplicd &uthe GUHEBET pai r to re-establish the foundation

stock Pr:ﬂtiﬁ@éﬂ‘ﬁ éerg%tﬁgﬁs bl Y FIssiBle 1B MSthin AIIBbRAH strain with

mul tiple anirmals e genetically stabilized inbred
hienited gehetiidnifoweheutpifecting the inbined states ofvthe strPimadis arsswt,

t t kes it i ble to.mintai i nbr ed '
S oS sters G esurBanE R IR gbqlis over an
E%n&%aqfeﬁ%d of ﬁh’féswigfbletaf‘ifﬁilﬁ)tlé ) dhimAfSresbal Sk, gj_;eatgfl‘ bidetk valid

animal s that are truly genetically uniformw:t

vetalintepiétatéah aeimoeanirafuloday comparison.

BRIEF DESCRIPTION OF THE DRAWING
The Figure shows a scheme to generate sufficient numbers of pedigree-
tracked embryos derived from a foundation colony to produce pedigree-tracked

cyropreserved embryos for maintaining genetic stability of an inbred strain.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides novel methods of maintaining genetic stability

of non-human animal inbred strains. As described herein, the genetic stability of an
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extended period of tine will be available to ani nal
researchers, greatly aiding valid data interpretation
wae@soemsme ngf ul data conpari son. BRI EF DESCRI PRCTINSI0B4/026003
THE DRAW NG The Figure shows a schene to generate
sufficient nunbers of pedi greetracked enbryos derived
from a foundation. cqlo rodu pedi gree-tracked
ipd P AL P BRI EPoH erge Garead yopreserved
eﬁflx’ié?d | debive®brofta foRRESEbnS oy hind &R ltﬁe%Pngé&Eﬂ 1kh g OF
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THE | NVENTI ON The present | nventl o% rovi des rygvfé%
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ani cribed.he n,
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selpetivslt tsepver osbemnbryps thkare sibhigas, ion d@@V@hfyOmtthe same
0 Pr t he ds_reduces

PR Bl Sl A Btno S 6 0 fbad L PR Sl G
bpethéradkstartdedding ldeqﬂmgﬂﬁ: itred statls ofthedab@el strafii ihfabt.
Because the pedi gree of each cryopreserved enbryo is
known, one can sel ectively recover only enbryos that

L B R g 1

(M

a resu ain s
t hr oUlgh possestenventioe phvideds eetldds tod mahnt&ﬁdig@nek@ﬁ@lblﬁ@ ofa

AR 5T 0T e BI040 B s 0
nBRENES o (HREIRIRLE My 'o?éﬁf}f’o&é&“st%ﬁrp\(%%g gﬁé’cﬁ?‘éé tracked

mal nt al ni ng genetl c Sta
stoplbperyepresarved ¢mbryoedeived dﬁrouxeﬂm Jourvatioe tblody; (3) at

RS ERerafls) scloofife iy Fered SHPP A rkdnaad bikseResnirs,
g o%ﬁ@ﬂﬁcﬁﬁ% liV€ i fTElY &S (s bross; f(4)°f%ﬂ1'ﬂl@e érﬁﬂlaﬂ%b&féed

at appropriate intervals, selecting
sedeofiag @éé@rﬁbr eéﬂiﬂigyoeg anthase the pair aha aew kfom;&r pgir peprodyce

u | ani I s fr
A0 5 PR b V5 BB s i
mpAndr, gondticdefilolfi ehedabled @’iou@e e sQURARIzeRahd gbifvtie rst%t@ilﬁ? of
animals in the strain; and (5) repeating steps (3)

th@rﬂral&tls ﬁg‘iﬁrﬂcyﬁlryl‘&@l@tailf#?@erval s. In this manner, genet | c

drif u

O Byl el RS PY3638 LOLT, L5 BIBL G M
gemetio tidft e dn Fibeed @rain, 'ag ecrapared & thbigkndtie dristhdc®euld occur if

herelcp refers to effectlvel reduced
the inbred strain 1s maintained using currently avallable methods. The effective

reduction of genetic drift means reduced genotypic changes in an inbred strain.
Depending on where the changes occur in the genome, the genotypic changes may or
may not lead to phenotypic changes. For example, a mutation in the non-coding
region of the genome will likely result in no change in the phenotype of an animal.
Importantly, a mutation that occurs in the foundation stock of a strain maintained
under the Genetic Stability program will not persist in the strain, because it will be
purged from the entire animal colony upon the thawing of cryopreserved embryos
and using them as new foundation stock. Genetic drift may be assessed by

examining a variety of indices, including, for example, coat color, biochemical and
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genetic drift in an inbred strain, as conpared to the
genetic drift that would occur if the inbred strainis

woradospaiened using currently avail abl e net hods. PATES2004/026003

effective reduction of genetic drift nmeans reduced
genotypi c changes in an inbred strain. Depending on
where the changes occur in the genong,.the n LC
imphan e shEAIGRS oGRS IWRF SO RBRBIY CoRM M Clor
L& bk oRRic! Brripiendhe (HE O flirii 15 &%) il ekin'dhsfting,
e@@%’gﬁ%" %Mntf’%eﬂ%‘,ih%{ér{oy 1rcecgll]nl(pt in % changreryi n)’t h_le_ é?_ s
anp e yhaniesaGenaticwdf mayplsothemssopseddbynerantiniag atvadety of

S e Lot en Lokt & bural ne B fned
exenp%ehtewc?&ﬁﬁé BionRG8idRExeld, POR, NP8, fune @8Frebdi@piofiting, and

te ani mal col'ony upon the thaw ng of cryopreserved
sequdneings and usi ng them as new foundati on st ock.

Genetic drift.nmny be assessed_by..exam nj Y

of | HRINEE S Raiged por raand) BEATbE AR eilfion

' ' LYTARBERA1E BleediBp keticinds Sastndey t aj or
reﬁcg?g?glr}%gtoizg?ﬁtmcogg%ex (e!e\;/HC)g, erytshroc;yt ??sn
offsptingbresdingend byather -sistasibeseding. (Ap 1bred sl 15 typisglly
tail . skin grafti . [ LG
e B e B R RS bbb
ASRIBGHIRS 10fBskeabssiflenzeaomtion of acibiegstmirenaaitedbiced tore
the art, including, for exanple, two di nensional .
singloensiesira) bireedirpaRIr. émpéﬂref@léig@e@h‘ﬁ%%F 4R lfg?ﬁf? T,

and . . i _
P sl VRS My 0 WIRSEIc A R hsRERGUR Blcions, g
anhiBile iy @0%ior y.subeqeat: ghlesatimearmd ibegrasehtoresingla eheedial
parent - offspring breeding and brother - sister
brpgdigiPAfy. An inbred strain is typically produced by

br eef g F‘ﬂﬁ)%rbr?é\écﬁtli’g ﬁ'a{ils’t 84 ude@Mherkth, ?ﬁfe@ﬁ @ny breeding pair

consecutive generations. Animals in e th or a

whosh despdant leghre ratucahhaéroaygositpr 4a ishred breeding pgis may be a
traced_tq a singl ncestral. breedi i I 4 .

PR 61 PBAnGRHGA OIS BF ol SPIATHE Srbgdilefy fjgpred

br?%cﬁ@%%ﬁ%s@tﬁbﬁﬁf-si‘éﬂe} Paif | Bdrfasd O ded&itfonYBrother-sister pair will

utitve generations, and animals in the 20th or a
besusbd esjiibstratipertbraunghon thsappbieatiqnde slgsaripe ghaprgginé invention.
ancestral breedin br. Th o ' .
L e
pathasebdEaRdivid fopBldorber-getuesidr ahepreygapplicationn
I nbr'ed breeding pair nmay be a parent - offspring pair
or a brother-sister pair. In a preferred enbodi nent,

a.tl\r/lginltzﬁglrn%da foundation colony of an inbred strain

The foundation colony of an inbred mouse strain is maintained using
techniques known to one skilled in the art. As used herein, the term “foundation
colony” refers to a colony from which all subsequent animals of the strain are
derived. A founder pair is an inbred breeding pair, that gives rise to all subsequent
animals for a particular strain. Founders are selected from the foundation colony.

A non-human animal preferably is a rodent, such as a rat or a mouse. A non-

human animal may also be a hamster, a guinea pig, a horse, a pig, a goat, a sheep, a
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breeding pair is a brother-sister pair. For ease of
description, brother-sister pair will be used as

WO kdoaseasat i on t hroughout the application to deBCFUB®04/026003

the present invention. However, a person of ordinary
skill in the art will recognize that a parent

of fspring pair may be substituted for the

Ishiskere ra-tatksy cx prympic or any bepResBymanfEmat & varich gn inbred
Mai n ation colony of an inbred strain
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RO BB BSy, AN A8 NI HP NS H/HROUT L CIBR/RE], €5 7B11(3, C57BL/6J,
there 15 known genetic difference between separ at e
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129S6/SvEvTac, AITAC, BALB/cAnNTac, BALB/cJBomTac, BALB/cABomTac,
C57BL/6NTac, C57BL/6JBomTac, C57BL/10SgAiTac, C3H/HeNTac,
CBA/IBomTac, DBA/1JBomTac, DBA/2NTac, DBA/2JBomTac, FVB/NTac,
NOD/MrkTac, NZM/AegTac, SJL/JcrNTac, BALB/cAnNCrlBR, C3H/HeNCrIBR,
C57BL/6NCrIBR, DBA/2NCrIBR, FVB/NCrIBR, C.B-17/IcrCrIBR,
129/SvPasIcoCriBR, SJL/JorllcoCrIBR, A/JolaHsd, BALB/cAnNHsd,
C3H/HeNHsd, C57BL/10ScNHsd, C57BL/6NHsd, CBA/JCrHsd, DBA/2NHsd,

FVB/NHsd, SAMP1/KaHsd, SAMP6/TaHsd, SAMP8/TaHsd, SAMP10/TaHsd,
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substrains may al so be a result of residual

het erozygosity in the ancestors at the tinme of
wa@epanaron whi ch becones fixed, and/ or a resuPCT/052004/026003

spont aneous nutation during subsequent generations '

(genetic drift). Exanples of substrains include, but

SJire not limted é,OBlg%ﬁﬁﬁ@%n@E@ééié@@vﬁ@@,Bﬁthsd

M@W@iﬂ@%& d@jﬁ{sgfﬁu DBA/ 13, D%/%b DBIAH/%S?]1 ,and
1JBYBISMEISAMRL/ MpJ, NOD/ LtJ. SIL/J, SWR'J, NOR/LtJ,

N el Lacd 1 By 29501 IR oAV TG

/
LR G 0 8o i

temogﬂ@dhﬂfémve BB/ IE brotheomyithrsisterdfor tear magq sensecutive
SJL/.Jcr NTac, BALB/ cAnNCrl BR, C3H HeNCrl| BR,
2eBsPHPISNGT | BR DBA/ 2NCr | BR, FVB/ NCr | BR,
C.B-17/lcrCrl BR, 129/ SvPasl coCrl BR, SJL/Jorll coCrl BR,
A/ Jol aHsd, BALB/ cAnNHsd, C3H HeNHsd, C57BL/ 10ScNHsd,
b. cBmyLu/cmnedlmtmk@cstoqksmczw&serﬁ%ﬁmxos

S SRRl B rseh i P BV IS Hidbhods of poducinga,
e@?&-{rﬁcﬂ(@d atdeld of EiyBpideaneds ahimyRehbiyCh déisvkd fhorphGherdation

W d aHsd, SWR/ A aHsd, 129P2/d aHsd, and 129S2/ SvHsd.
00|l<mys adessied Re¢iBi ns al so include all strains pr oduced

| - eé% erlgﬁ%sti;%%&? stoMIPRGKPHK iR 'whEdHINE pe&iBRlel of each embryo in

ut ure genetl C I’THnI puI ation
thé eoblo & loginas Reﬂﬁgredsaxféldmdny@ﬁr way be tatled hM folowingttbe

fa i F 8 TGRS P eyt iy Seeeidle

36 BEGEyhat BE safiQPlabeRasrit @ pdderaé Riforntativnl Madeasively,
E:apro umong% peeg{ greg treacked 1gs?léck of c(r) ﬁeserved iad

sibiitigrmhbreahmap be gbysicadly starethand Inbeleditogedn. c hoteym “aigling

em es% %ﬁg?¥§6r6%¥e§?r§ ed glgg ﬁlaéar%l?ﬁgvg& ﬁ?ﬁeﬂrgicﬁnci& ﬁﬁgle

brKﬁﬁWE‘lsteP ﬁﬁk er%sm&%d bhedepain STﬁwyblﬁtetdr%d(ﬁdbl’gys may be
| ow ng t famly tree of the enbryos and recordi ng

stomé bymntMAStkme‘é’nutmhﬂS%lﬂll%m ﬂi@ prte khoRs @nbodiment,

cryopreserved embryos are stored in sterile plastic insemination straws. Each straw

contains only sibling embryos. A straw may contain one embryo only or it may
contain multiple sibling embryos. Alternatively, cryopreserved embryos may be
stored in other appropriate containers such as plastic vials or glass ampoules.
Embryos of the pedigree-tracked stock of the present invention may be any
stage embryos that can be successfully cryopreserved and recovered to produce live
animals. Such embryos include all stages of preimplantation embryos from zygotes
to blastocysts. Thus, the embryo of the present invention may be, for example, a
one-cell embryo (a zygote), a two-cell embryo, a four-cell embryo, an eight-cell
embryo, a morula or a blastocyst. A morula is a spherical mass of cells resulting
from cleavage of a one cell embryo; the blastocyst develops from the morula and has

3
a blastocoel and an asymmetrically placed cluster of cells, the inner cell mass.
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each enbryo may be separately labeled with its
pedi gree information. Alternatively, sibling enbryos

woreyslozoephysi cal |y stored and | abel ed t oget her PCT82004/026003

term"sibling enbryos” as used herein, refers to
enbryos that are derived frombreeding a single

brother-sister pair (or an inbred breeding pair)

cryopr @éé@% SrEmBesepedras ussd hexeyt wders o being Fagerk E&amells
SRS E e it #3“%&292{%#%%% BBt 2 FE Rhyperstures
|gme&mhly1h>tmo thaatO’@wsior Eeniplst-86H0 warteaised fo rshtyrt sirhl stergge,

A straw nay c in one enbry nly or it my
ég;%f]g% Criy IIQW?FI‘:@H?FHF?% g?%rt%%ﬁtoﬂg?e%ﬁﬂ%ue%ﬁryos gametes or
gfél ?ﬁﬁ&éﬁh‘fﬁéjlrﬁ%ﬂ&nmrﬁﬁ)ﬁs@f{feﬁ Gorl 4 RBERite len of tlme

riate containers suc l'astic vials or
qubmdseasd teaibfoy esyopiesetvatipe aiuegv@bkncwacﬂodhostskdledoﬁ therm:t

SEE by Py Ny s POe Lol sl yopies faser

irpRfer BF Eﬁib§yos&@1&nﬁfg? M@ Hall ”@r%ﬁﬁeéﬂr&a’[ﬁh@ﬂﬁ%%mﬁon of

prei npl ant ati on enbryos from zygotes to bl astoc

Tmbos ehé gambley o inMouse Gpratise & Transgenidso BWICBgAplﬁmach 2nd

n t ce
%)&nﬁ% éf J acﬁ§oglu<§ ¢ g:b‘r)otg::%F i@x ord %rﬁ&ge@f&% 217 23
mor uI SE@bryds laeasdDeyEta fodndibibh klohy” & wrhBkickd |1nd1i!ﬁfe‘§
of cells resulting fromcleavage of a one cel I enbryo;
embryes aBtased shiregfdy Epeyysionpdanpel candrmhrosehiaingd from progeny
QH ash Pf)alfand an asymmetrically placed cluster of
hI 'H@E I'nner cell mass. The term "cryopreserved” as

used fRe ﬁumberaffehﬂorws iivedeinfarcvgapreseitd skl depends on many
arretes or pre tes of the_ inventign are
?%CEPZ% Angipdt %rﬁﬁ%?mnl%éh@%ﬁgﬁ&f [ijne Q¥ Vhighameanetic sability
r
e e b U
Mdl te re- esrtid:rlysha foxyamabn solony,pmd Jdgpaafﬁbmncy of prbéucmg live animals

df def .
T s R St R A
%?e%le‘é\eiélth a&’rﬂﬂ‘é"@llﬁf&eﬁ%ﬁls% kil s%ﬂle aﬂlrﬁﬁ’l%g@tﬁ@s I%?%xalﬁpﬁﬂ mice

60, 312, entitled preservatio
ﬁpmdbﬁsreflbmb@dr stralnia@ris@em tofvarfgrib rtlgmbqve@ efficsaney ofind
reservation and rederivation of enbryos

%rﬁfapfﬁf‘;\%?%‘?ﬁbry% Mouse Genetics & Transgenics: A

Pr act TEehurib 0¥ 3&ihale 3Rt Ashdedod o frodielestRiréd furfbhQrt |
eds.) Oxford Univ. Press, Oxford, @&.d 27-29. "Enbryos
U

erabiypewill pleprvarys Filhedamntbsnofismeley needed s yetselyeionrelated with

%lgﬁll}lﬁl%gls %Ie %Qgh ?g%\?fél ﬁbg%‘%F& %%L%agléiomlg tfléj HIQ)%&TIOH of

oocytes that are fertilized and the proportion of embryos that develop to term

following embryo transfer. Therefore, the number of females required is a function
of the efficiency of each step. High efficiency at each step reduces the total number
of females required.

In one embodiment, a pedigree-tracked stock of cryopreserved embryos may
be produced by first obtaining embryos from a brother-sister pair (founder pair) of
the foundation colony, and then cyropreserving the embryos. Pedigree information is

tracked and recorded such that each cryopreserved embryo has an identifiable
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of the founder pair. The nunber of enbryos needed in a
cryopreserved stock depends on many factors,

w0 p@bogiensy, for exanple, the length of tinme ovRCTWR100$026003

a genetic stability programis to be maintained, the
frequency with which the cryopreserved st ock IS used
foundati on col ony, and t

o 1%%@23%33 1 B?@Hﬁet REROTYOS arepeged dprrs@nlw by breeding a founder
ng
g?%f.ggrggﬁtsgu\gﬁﬁ] ng{m{g&stra&'@&% AfchRfes 8ﬁ%shblﬂf§te‘i&[r¥8s'm

ecl es anDn ere alns
of t hdlseativalyj thalfom;m]aﬂom soloipis f&xlzexphmiedrtb peodutesafficient

Aub B bt eraras TRy GpHSCLF RO B gLpedigtee-tracked
BleB8f cx?Bplfe%f%@erﬁﬁPyﬂ?héﬁé@%ga &nﬁﬁ@&ﬂ‘% ofy ﬁ?? bt Btbduced

nunber Of enbryos wll also vary. e nu
b}é ) elfamaeprdgény ﬁwméhea@lu;zdatmnrcelcmtyedclwhahthb peogeupber

ooctesth |ne fromeach femal e, the
BiraRaRY probRs sEF RS GERa Aottt (3 BipAUF e eHibryos from
Bfoti@lsiste@paRf af %_Efb%eﬁﬁ@ﬁtaﬁ@d/ﬁi (‘19 e{nﬁ (B)%ﬁbﬁl@kérﬁwg Rehbryos

enbryo transfer. erefoore, the nunb

pedusaddn ()s Bedigrpemifasmagion iseacked aml l@n@yle@fsu@etbat @tlep.
H‘Tyg?regérf/écférﬁﬂg{}é 134 ar? ﬁ%ﬁtlﬁé{ﬁg Pr%(? gﬁ é Iﬂ«gdltgr%e ?raclgecfﬂ%ock

es re

pedigidde this ambeaimnoedmmseg EMBBI0S ﬂeﬁv&idfr@fﬁtbwsq&lgrmmehﬁan
produced first obtaining enbryos froma
I‘§1F%féi”r5palr (founder pair) of the foundation

CO' onwne AR dr e PAFOR R RE VA e1e f’f% rtﬁg {55 the
?SL eig ang1 ? eac

information is tr recor
femabepis differaeiebngenythe tvaspars. iRde axarﬁpla,bhelra eﬁdaxgr @ald B is

sl Rgmamre o Spiale C, et gl D andifenale B rogeny” e
BRATG/AE vEA YIRS o BAICRR0N Yrof] oS Ylfuding,

Al'ternatively, “the foundation colony I's Tirst ‘ex
fooemrmda,dﬁ §0f F3 amdaE4 gen@mmns BApriroptidte nusibst @Tdmmct S.

,h edi t d st
ptiEt-sfr BB Vea nERBr b kgDt g e RS R ot smoros for
®eh sé"@ﬁ’cr@cﬁln@raqgfy@lﬁrgse%d s(oQ( tQQ{aﬁ{tﬁh'@n&{coﬁ@d?Ht Jf%ﬂ*

the foundation colony such that the progeny conprises
iapisdsprinat e nurrbers of brother-sister pairs; (2)

pr od errbr rom er SI ter

o 00 LR, KR BRG] P2y, AP e
tecHmioies kpdwel teddsd skilled) in tiRegt Qﬁ(ﬂﬁ‘dlh@ ff@f &Bink18 dafural mating,
tracked and recorded such t hat each

artificial insemination and in vitro fertilization. {

Embryos may be obtained from breeding the brother-sister founder pair.
“Breeding” as used herein, means the union of male and female gametes so that
fertilization occurs. Such a union may be brought about by mating (copulation) or by
in vitro or in vivo artificial means. Artificial means include, but are not limited to,
artificial insemination, in vitro fertilization, embryo transfer, intracytoplasmic sperm
injection, cloning, in vitro culture of fertilized oocytes and embryo splitting. Any
method to produce properly aged embryos may be used.

Artificial insemination is a process of fertilizing female animals by manual

injection or application of sperm. In such a procedure, male animals are not required

10
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cryopreserved enbryo has an identifiable pedigree. The
pedi gree-tracked stock produced in this enbodi nent

w@enpieees enbryos derived from breedi ng nore POEDSZING026003

brot her-sister pairs. One brother-sister pair is

di stinct fromanother pair if either the male or the
fenmal e |s di fferent between the two pairs. For

ke ofipseaninationy snepmIveasgbiained; fram theanimals previousiya See

p8ed qg@h%nd Sﬁf%dan]:i ﬁﬁ 2002, APHed ﬁ%@dlﬁ B ach@%?@ﬁmﬂatural

as used HKerein, ers to generations o
dmtung ed aftifioial msémmaﬂen ¢rabriyos mayg bel dbnagl,ed ﬂogrﬂmhmgpheeowduct or

ek ke Brnmeter il wancplBEeBAlSH Senbbeap eial.

9@6‘? r hSeribtlyh spliteink té&Hg?r?@E % wii Eﬁﬂ%ﬁ/ﬁﬁthf)&r skilld iR PREe

creatinga cryopreserved stock to maintain genetlc
Brrdnyd» slifting caarbei cabnicaibw by afon exaDiple dividgoroogehgmbryosi(from

dat t b h d by.. breedi
2 el GRbue Ragh il TR DB aRor Y st et
i ncl ugh Gigko EAIiz@IHRVE) ishdouldll kbR MGhe @t KL, FoBdxample,

insemnation and in vitro fertilization. Enbryos

BlozabetalnbimimiingloeMovee EmbrissokRebosiary aruelaidid. Page

h
a4, (R oy B B e aer (AR A R S e o
funedle andininale Iﬁq:)écﬁﬁelfb rfetiifringeddRes BOnRAEL fétfale with sperm from
opul ation) or, by in vitrg or 1n vivo artificial
l(zh@aﬁ © apg pfmainiag thestenalting &rtiliecd qogytea pedaisuitatileensitions for

H%E)ehﬁ)[n&ét nt b lfel{tlﬂ? O a?g/elfso ehﬂ)ryydst rE?nk%?Sst ﬁlﬁ%?ghﬁﬁested at

rans ( PSS L sperminje
diffendnt gtagésn ’Fhetfbmakeuhziwllses@érofvﬁfatddl Hefwd ooopys &% canébted for
oduce pr.operly ag

[itt thod t
ﬁ\Z’E[ §§% o Peu%‘@aan oleAls 93 S deserPRChersiBeibe goayics Cand the
HMPhere o]ﬁﬁmg@ ﬁ{)fr{ 4 Bloffr sﬁ lp§1r AN FRLSHDY uf?fﬁ’ll{%l to increase the

iI'nj ection or application sperm In suc
pmmb@sluf embryat ebtaimedditom asmgled’emakeqw redat the tine of

insenjnati.o ermvvas bt gj m t he ani nal
o ovi BaryoP R R gL acdien U Himak B8 vatibtommatvs fertilization
Y zTheVﬁ'L%T pRIBEHE B9 dlPes3ERbEM B¢ tﬂéycuﬂﬁﬁ&kr &lis gﬁrrd)lﬁﬂlﬂg oocytes

artificial |nsem nation, enbryos nmay be obtai ned
andigfection ofitbe spérduioto the oaeyses, ordiiarilj) éirbeghed glass plp¢tt€t. Hkee

art.ifigci nsem nati on. See Hogan et al.,
g%a%r %‘?ﬁé[ L) 8hsg$ |§tt ing technique is well known to
t hoseAs kh hlt@fative th REl1edting nkiie)RcHBY for TVRGrdhR B f&ifale,
carried out by, for exanple, dividing normnal enbryos
jpipeare oocytes may be obtained and allowed to mature in vitro, a technique
known as “in vitro maturation”. In mammals, only a small fraction of immature
oocytes develop into mature oocytes, and the rest degenerate and die. By isolating
immature oocytes from animals and allowing them to mature in vitro, one can obtain
many more oocytes suitable for IVF from a given female. Mammalian oocytes are
known to undergo maturation in vitro. In the case of mice, cattle and other mammals,
in vitro matured oocytes have been fertilized in vitro and given rise to normal healthy
offspring when embryos were transferred to an appropriate uterus (Schroeder and

Eppig 1984 Dev. Biol. 102:493; Sirard et al. 1988, Biol.Reprod. 39:546). In vitro

maturation technique is well known in the art. See, for example, Chiu et al., Effects

11



10

15

20

25

30

2 cell to norula stage) with a m cronmani pul ator or
simlar procedure. In vitro fertilization (IVF) is

wa@b®@sogwls known in the art. See, for exanpl e, PEDUSV0€026003

al ., Manipul ati ng the Mouse Enbryos, A Laboratory
Manual , 2nd Ed. Page 146-147 (1994). |VF generally
cgg})ri.ses coll ecting oocytes and spermfroma fenual e
a

ya-ingsitol pB dhedprvile Matirplen ind Subsgausst Deedopmpehof ouse
H f : , . . .
CREF1eF, bt RAEHAL 155 A8 406 (Tt 4206 IR B A Ty 128 rotocol

f@rIn d&tre IDeyelepment ofiVeudeeDddytds Faan Bamprdisl Fallicdles Dramatically
enbryos. Enbryos may be harvested at differ
FHErovehRher Pﬁyﬁ?%n@%ﬂé?%vmﬂwsﬁwéﬁ%%o%égyf@-gﬁg%ﬁm)-
col l e Calth¥BtiveS® HRGAY “Bbst@kemale i
2003. %%élféés}g}tibbeévﬁe?%%t%%?ﬁgég@?:‘%egs and thse sergréarer:r%mo
whemobseatioe df dvasies folr oddsered firgdle happieviouslybeemimplentad.
eful. tqQol to increase th unbers of enbrygos .
$be drieed topalysEiT Dompbradiorsie gaydspret it tp Gudation
ESoBE, i whbed ooy R YrddfeedS&Efr TVF! MRISAY BcHidfedity adfdsihg
rate. The I CSl procedure involves renoval of the _
ovarigs frong te|sistes off p buotherristepajn, swb-diviting theovaes ifo sehons,
sperm.into, the oocytes, ordinari t hr ough | ass
gt s Ry Ry P leg ety Sy A0 TRy Sr o
ShdnBiE A8t bvRnticall9lcb@etdniidedBst Fn6,Gitl @811 cting B)@tég 26
a female, 1muature oocytes may be obtained and al | owed
eashrpdtlg leost femglesy I hissanpeeashirefidls knaare eesytes gbigineddor a given
AR ation". In manmals, only a snmall fraction of
I'mrat'ure oocytes develop into mature oocytes, and the
rest degenerate and die. By isolating i mature oocytes
fromanimals and allowing themto mature in vitro, one

e-Rrogneingliveapimals feom gexapreservied embEYS $pcK VE from a

gi venf Iﬁlgﬁﬁﬁop%gﬂﬁiel ﬁﬁ?}ﬂggéfbﬁfsiﬁiﬁlf%n&@%%s 5 stégtg{l] gﬂd live

mat ur at In vitro, case O catt

aitais araprodiised firom vhdse sibimg emboyos o @y beserhibadimbete five animals
fertiliz invitro d given rise to normm]. heal.thy .
L CRG AR STy 18 P PR o mens ive dnimals

ﬁ@%&&&fc%@h@n&%@fe%ﬁaﬂé&@e@@fﬂﬁﬁli lﬁ@_@é,g 1984 Dev.
Biol. 102:493; Sirard et al. 1988, Biol.Reprod.

39: 54Bjoduting Vive pwinmais femtcrmpreseviedicbeydsanaychd catmedwit using
B3 8 o 5 TR G S R
0BT (2038 and 68 Pen 8 (AN AR NG
€20 implantyng the t epphreer intss atNeast enaqureydapsegnanhiemale recipient;
5{& &? Bl%iin%inﬁl%l tiul, Igsleﬁgop%gn%{ }’e%%tllé 1yecipients under conditions suitable
for production of live animals. As a result, live animals are produced.

The term "thawing" as used herein refers to the process of increasing the
temperature of cryopreserved materials. Methods of thawing cryopreserved materials,
such that they are able to give rise to live animals after the thawing process are well-
known to those of ordinary skill in the art.

The term "implanting" as used herein in reference to embryos, refers to the

transfer of one or more embryos to a female animal with an embryo described herein.

A pseudopregnant female recipient is a female animal whose reproductive tract

12
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| mproves Their Devel opmental Conpetence, Biol. Reprod.
68: 1682-1686 (2003). In another alternative, oocytes

woreysloz6edl | ected froma "host” fermal e | nt 0 WhPOT/ES2004/026003

section of ovaries froma desired femal e had
previously been inplanted. The desired fermale is the

ister from a brother er pair _derived fro
BEATRRSIPERRLIYE f%ﬁsﬁmﬁ%ﬁ?mﬁw §¥e theughher @%ﬂamﬁla?d eggs

N L e

ter of
&male sdthi axterils ecdle. oTilss techmpdueenafiimplamtiop a peetdopreghart demmale is

t db ...host f | e,
D KRS0 eragn AL oy RIS Ble st e ook ecupiy) Cultupg gnd
@Aﬂsfe@br%b?wh%g%ﬁ erale aedhiflatinBNRust B S, ATHI S

roach results i N nore oocytes obtained for a given

ory Manprlp2liFidnpagei V8- ki Flesntbryon ma)yb@alé@md\ﬁe develop
enbr o _stock At.a ro rlate t r eser
BTy MRl 005 BEIR b FF e Sefy BleBS g Bommen
pﬁ@%@‘@ﬂuﬁl@ﬁm t hese sibling enbryos. In one |
enbodi ment, live aninmals are produced from one set of

sibling enbryos. In another enbodinent, |live animls
3 Sel5RE A5, R AT G Sl s BRCE,

enbr yronehe Ibe dhéthils prbdacdd inStepdc), a@nmwuﬁstekﬁsmﬂa stlected to
ghose skilled in the I n one enbodi nent ive

%17 haw dougder paip Wefata%}lﬂmhe oupietier eoleny. i sybsequent animals
I

ke AN % D1 B8 URRYBS Bio AP B o LHAIDUBR of
fisnmbyoprsépedstbck wd-ec@plishatha faindatien ¢dieny is repeated, as

seug regnant femal e recipients under conditions

R SeHP8t i on of Iive animals. As a result,

live Aruraﬁlleﬁs@treﬁpﬁf REY 8 qele&Q@ratnaam A 2HuRger r A used
herein refers to the process of |ncrea5|ng th
Abapetivtlysthe écfundclqumlrmssebw sadeatedt by pladnstyplemaﬂmdmgo genotyplc

t h t | h.t hat
SRS of p YBb RO S hoff « Phordhite Sdffetine Pneby FondiiGa vy
PisRA @Spedich Sefor kRANe! Dol &tﬂ&ﬁarﬂfbeﬁﬁﬂbﬁél{a)ﬁgésk IBHendtYpic
the art. The term"inplanting" as used her&in in

sca¢caingipay algo bﬁﬁmyb@ted bafqueriteve analysissafsusclegripotieength,
iR s TR B0 BB, et Yot e SR bR vespipotery

" mdfceswiita oRvithabt MbysisRory @RaIRMIgE  siMeltAeaas ReswE@sents of CO,

receptive for transferred enbryos even though her own
prefestion; D2 aptakeydeod and water intake, locomotor activity and circadian

patterns , clinical chemistry test and blood chemistry test, expression profiling of
sampled tissues. Genotypic screening may be conducted by examining a variety of
indices, including, for example, biochemical and immunological markers
isoenzymes, major histocompatibility complex (MHC), erythrocytic antigens,
hemolytic complement (He - formerly C5), microsatellites and single nucleotide
polymorphisms (SNPs). Genotypic screening can be carried out by any techniques

available in the art, including, for example, PCR and sequencing.
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degenerate. A pseudopregnant female animal is
generated, for exanple, by mating a female with a

wae@siokw7sral e. The techni que of inplanting a PCT/US2004/026003

pseudopregnant female is well known to a person of
ordinary skill in the art. See, e.g., Recovery,

Culture and Transfer of Enbryos in Hogan et al.
PaAteparting $gps (3 NBhse Enbryos, A Laboratory Manual

2nd E : I

201 5k a3l f 16 DY BPy RN E S LB ol i
pedigreedrackedstbtieand widcting e budtharrsisertasaafesr ounder pair is

b e S SR e cion
'c@loﬁ%' %@He cr%ﬁé%ﬁrstﬁﬁfhgf reR@ts'in 'n‘?alﬁt%h%fc% o %El%ﬁg StaBility
new T oun pait to re-establish the foun
o6 hmm}ored,tst@ub s’élmpﬁmtommtermtesval an beempiiselly tictanmnwl fdra

d t I
Fbebi B v 6k P abPyRHC bk e Pl (Dhpropgiat

iliervhiaHad@dtbin€PWANYark SmoR P ifepsht idtsred 8Sialal BRYidsAnd BRong
next section. A brother-sister pair may be selected

Aiffraentistyaing wathitotha geme paiimal sprciesy Aétlema@lvyly, ahappirepriatier
prﬁér%ﬂﬁé(y gee a ?Ie (?erf}n%g 119¥rv8p G n_%}ypqgﬁnag e il dﬁﬁy be any number

ypi-c screeni ng
Bhgmfamn@ba%e@mlaﬁ@ 4mc1b@s gonskefipRy e{asfy Satafion, every 5
i nspection of, for exanple coat cal or behavi or
sensriess, vRBhHL gecEations. ¥y 7y a%a;raap@wrts‘érew{bm@aongx
guantitative analysis of nuscle grip strength,
unrestrai ned neasurenents of respiratory rate, tidal
vol umAnather asphetrofitiesriesat dmvyntiorielatss toinidihals dﬂlﬁdﬂﬂhﬁhlng

respira hal | enge, si mu)taneous, neasur enent s of
g%% aé&aﬁﬁlﬁy ﬁﬁ% et iiyael s dkhearethosaRgluds prodRgn v

giitiald from eyﬂk Pésl% @'eﬁ'Brﬁﬁ%&"S pod eeq{acﬁé&étbd@&frweatff&n

test and 8 mstry tes g(pres& on profiling o

fomnpatiech ctoilcmsymﬁhe Iﬁbmdtsjmalm using e brothey- sn'nsﬂgr faér seheotbddtoma the
exa nin et i ndi ces, including, for,

Yo fhiials Ao R PHisdns FERGHGIEUP eaCciiF REmpropriate

iseenzynmes, mgjor histoconpatibility conplex (MHC),

erythrocytic antigens, henolytic conplenent (Hc -

f or mebtily amsbler aspent oéﬁxe@lmscmesvmons)mgd@ pedigresotraaked stocks

B PR By SRR B BT Rr? el stocks

inﬁ? bedidtgced 9y arﬁ_,?@f;tﬁé metIB@Bd@ddﬂb&Eﬂét@lﬁGdr Rfly Qariation of these
eating steps (c
H‘lOdS Sl?ch pedlgree-tracked cryopreserved embryos may be used to re-establish

the foundation colony at appropriate intervals. In one embodiment, the pedigree-
tracked cryopreserved embryos includes only embryos obtained by breeding a single
brother-sister founder pair. In another embodiment, the pedigree-tracked
cryopreserved embryos includes embryos obtained by breeding more than one
brother-sister pairs derived from the foundation colony.

A further aspect of the present invention relates to genetically étabilized non-
human animal inbred strains made by the methods described herein.

A still further aspect of the present invention provides a business method of

supplying non-human animal inbred strains with limited genetic drift. The method
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At an appropriate interval, the process of producing
live animals fromthe pedigree-tracked stock and

w@edosoriengy a brot her-sister as a new founder pRECT/UBH04/026003

repeated. An "appropriate interval” is an interva

used to re-establish a foundation col ony using the
cryopreserved stock, that results . in maintenance of .
@re%@quﬁéframtﬁtmw aofpundhtionsp oy &f s ipbreqsaaigpiz) SpAduaing 2
ioBiiSFatackastH& &m%ge;' @il AR FETAREd BB the Fou:R
?uclgfeas agy asése{s& n I5tr%e rate ggégenetﬁllc gnrt?l tMIﬁta??w%
sbloay(3) Fiva appppots thhe, sekteugyalyoprhssvaledrabnyontiet avelsiblings,
va no diffe t i,nbred anipal, species and.anon

74 radice e mimAls Trgem fe Pormecss CSeleRiTeGs DR sider patt from
Md £HRES pYRHubed AH RS BB BlaSiew oBAdER palFRY dB%vefuture animals
pre-defined interval .” An appropriate interval may be
amthestrainetS) afpegingstaps GNéo (e phwppropriagmidteroyls sud(6) asgviding
for exanple., ever eneration, every 5 generations,

s S SHeP e e e A S & Hions “or every 40
generations. Anot her aspect of the present invention
relates to methods of maintaining genetic stability of
&h Maiptaining gepetic stabiity usipgsryenratagsed gametes op psergamates
Hoéﬁ animals fromcyropreserved enbryos of a

pedi gree-tracked stock derived fromthe foundation

col onysah altb@ativdtoadingt éntbrios, gambigs ar preqiahtitessdesivved from a
pair, selected fromthe live animals as a new founder

rtndatignealayefienipbred strin sedisrused o @pYe 8 perigies-tracked stock

L Yo oPbbitta RS R AARRELIN, of BF R aP SRk,
cr yopAesadingty, érpryeat teenticecprbvides methods dfnbimmmining genetic
ony._ Th dj gr ee- st ock be, d b f
FRB P80 S e GRS, A DOF R ARIaF S BROD o e
IRLRCGSin; 2GR0 ARANDE & _e@%@&d%d&%f%%ﬁigx&gg{%oﬁ‘%ﬁyﬂlg%s or

may be used 'to re-es I sh the foundat’
prepganmtésateavehiremvithe squndatéoreeddargi; (Bret apprbpriate intervals,

BT e CRiob e EoRs BEirerg et e SBRE idul Slile
Efb‘tl{bﬁj%fst&?hﬁ,a and (REAINES LRI RRHANERIn theR€ (4) selecting a brother-

pedi gree-tracked cryopreserved enbryos includes
gintior puistrobithe resulting abinesdeiandgnsing themrea @ ngwefounder pair to

brat hes - si st.er - paiys_deriyv fromithe fo at j\on .
BisRhsae RhFlaR SEpERl AR ol PR Siep IR DI gopropriat
Inedradles to genetically stabilized nonhuman ani nmal

i nbred strains nmade by the nethods described herein.
The term "gamete" as used herein refers to any male or female germ cell that

(D

is capable of initiating formation of a new diploid individual. Examples of gametes
are sperm and oocytes. Gametes can be present in fluids, tissues, and organs
collected from animals (e.g., sperm is present in semen).

The term “pre-gamete” includes any precursors that are capable of giving rise
to gametes. Such precursors may be progenitor cells of the gametes. Progenitor cells
for sperm include, but are not limited to, primordial germ cells, spermatogonia
(including type A1, A2, A3 and A4 spermatogonia), spermatogonial stem cells,
intermediate spermatogonium, type B spermatogonia, primary spermatocytes,

secondary spermatocytes and spermatids. Progenitor cells for oocyte include, but not
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A still further aspect of the present invention
provi des a busi ness net hod of supplying non- human

wa@piosmbosrsibred strains with limted genetic drPE€T/USZ0€026003

met hodi ncl udes: (1) nmaintaining a foundation col ony of
the inbred strain; (2) producing a pedigree-tracked
st ock of cryopreserved enbryos .derived fromthe

fignitedde. rsnrdiabagrm gells, eagonit, BHMABHqCHIcE and sreondary °°cytes
e L e
hxr girhetes. SSext for epanplef Hobadr kealg ISIcrmbcs3(Pﬂ" délﬁlb—é((Z@Oﬁd The term

using th new foupder pair tod future
S PRenRIels RIS foami.cells SSPEB%%%?W f&fﬁf e Fige fogametes,

1B ?@[éﬁh@lé B{,ﬁg\éﬁh%sgég_d (6) providing animals to

custo rrn sponsé to a customer's order. 1.
Mai nt & pmmgrdgaé igetnn celktsatﬂiploi@/samsaltiwg:eﬂ meileecsféneaemimg a germ

BBty Bein SR et 15e SR St bsiRpiid pidge - The

CempdauEon aqaio%yde@ihe@fbglmﬁﬁe aéxfe@dﬁhMb@@ MEEE weBl-known

Create a igree-tracked stock for the purpose of
fd mra@rneﬁgdmn@ Sl it the ot S, i Steofchania, ABYo  hetipsmalogy

O Rl S bR PRI Rl B8 AP R e s i,

conpr iOmkRgpect 3f) thepiasédiinvedgion rél e thahibtBodLot RoJucdig &n
i nbred strain; (%? produ0|ng a Pedlgree tracked stock

pedigropdpelessiodkapigayamressrisd cometes arBrecsamaries desiyed figm 2
?&ﬁd&?&ﬁ&%ﬂ n colony; (3) at appropriate intervals,
ec

I'ng C opreserved ganetes or pre-ganetes that
are oftha nnmﬂen‘ df@am@tes ion gfeegdinaéémfrceghglt tercrqadd 4 pedigrde-tracked
producing |jve aninmals from electlng a

Biosk FEmagIatepyng,ganeti¢ ?tahlllfshlé d@@game hl@mg thesame sehaf
Héds étfaﬁ@f&%n?or?& Yobiau rtsigév(lef“tﬁe ﬁﬁneér%%ﬁﬁwfwﬁéég@d to

nlna s 1n the strain; repeating steps (3)

pﬁb)dueft suEfigienpringtee of gmnetasadnspre E’ametee fon the stoekt &' dem‘mmed
d herein ry fersto an%/ﬁrmeo erm cel

e G dpaseaeng 53 ke Ftet OF rEbD R ashe gt isgnssed above.
FhiX, ghﬁeﬂege n%ﬂedgéﬁ{etes@f%"@é SStaifbd HBRES REndTPafRifeBiNd

oocyte tes can be present in fluids, tissues,
Atdrnatigelpisasdot ¢abiye diocks rthafﬂunéatmn(celcgly is ﬁpsé r:xapanded to

se n n se rre anet e”
Breaich P ki Aaaet BB §i07 R e s s el
%ﬁ&e@ﬁﬁ? B Ve obtaYeddRor HIR@E Bidtidr-sistdrlpairef  t he
ganetes. Progenitor cells

Gametes and pre-gametes are obtained from brother-sister pairs that are either
live animals or embryos. Techniques for obtaining gametes or pre-gametes are
known in the art. See, for example, Ogura and Yanagimachi, 1995, and Kubota et
al., 2003.

Gametes and pre-gametes may be cryopreserved using any method known in
the art. See, for example, U.S. Pat. No. 5,758,763, entitled "Methods for
Cryopreservation of Primordial Germ Cells and Germ Cells", U.S. Application No.
20020131957, entitled “Cryopreservation of Sperm”, Sztein et al., Biol. Reprod. 58:

1071-1074 (1998) and Candy et al, 2000.
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for sperminclude, but are not limted to, prinordia
germcells, spermatogonia (including type Al, A2, A3

wa@r@shZo63per mat ogoni a), spernat ogoni al st em cePCHUS2004/026003

i nt ernmedi ate spermat ogoni um type B spermatogoni a,
primary spermatocytes, secondary spermatocytes and
spermatids. Progenitor cells for oocyte include %#é
not | i Redigeretteackedt BarBRlEs o 2 Rj&reRMects stack is gatnskan whishihe y

t . ;
P53 Bh LU 0B ol SRR s e
ghbtag of preepaitean®t estracRed by faltovang dpirepedtgrbmard retording the

al ., Science 300: 1251-6 (2003). The termpre-ganete’"
apdigrepdnigrgaticn. iy CXURPLS 40k gBets Or preBRMEls HAY R sgparately

: :h N X
Ul AL e R SO I BRtioh CEbE Moty o g RIRAR o BrEgHmetes
sionudingle dmdividaap atalyde phytieallynitorgd and) beted @b b sibling group. In

LTS LA 28 SO 5L S BP B fom

Q%ﬁgmoﬂﬁakﬁ&r AftudehRird eveborhple, SRR MmayPhitktbed in a manner
wel I'-known to a person of ordinary skill in the art.

Seabling oge fo Silect bulyegks fromaomrtiqier femglerraidsgern om the
%ﬁ%é)-ﬁﬂé %Fd Lavoir 1994, J. Reprod. Dev. 37: 413-424.
AASPETEIf the present invention relates to nethods
of pr aduppragridte PRSIVALEond thaf ekt stydplesaived kxapiesepréeed
ganetes or pre-ganetes derived froma foundation

gahelay thatins obtairs fram agingls lwethst-sistes pabrand @sodyse diye gpipnals

o ' . Free .
SREEER SrdmRer SEie GBI el Rl B Ul syitable
eONEi6ierfat inepe-Eanetesriyr give Hiodkametdskwhichere thee underhein

of aninmals needed tog, produce sufficient nunber of
yareeteetlizghionforgdyretvs appals.-ne st ock is det erni ned

wi th ith&%%%ﬂ@?(ﬁl%gﬁti g@déﬁég' a?@éol%%teidrfr(#nﬂ Susﬂ’%%uu%éd Rnales and

enbryo s as ars sed above. ganmetes or
pryepasamt@sSpan dre colbdcaidrienn tespactivefnmlesiblingsadnd cryopreserved.

s BRRTSHR TIET iy 908 9 g SR BorR P IngS B gisetand sed o
gfbféiﬁb&é{ﬁﬂérog BOReES RRbuidhs Emﬁ;gfos beQt P ferh $8 écub@preSnant
nd ganetes a y

preganetes then be obtal ned from
rdegsentbtogdneratsoBipemgpai rs. Ganmet es and pre- ganet es

are ohtajned fro rot her-sister irs that.are either
e ADIET SR i st PR LA BBt e
gé’ﬂ@ﬁ: &Ebflty B 81 SBRRLLIm A Brali) OMUMR thé&thbdiSindlitle Bl%ﬁﬁciné Difve

xanpl e, C%ur a and Yanagi machi, 1995, and Kubota et
animals from cyropreserved gametes or pre-gametes of a pedigree-tracked stock
derived from the foundation colony of the inbred strain, using a brother-sister pair
selected from the live animals as a new founder pair and repeating the procedure at
appropriate intervals.

Still another aspect of the present invention provides pedigree-tracked stocks
of cryopreserved gametes or pre-gametes derived from a foundation colony. Such
pedigree-tracked stock may be used to re-establish the foundation colony at
appropriate intervals.

A further aspect of the present invention relates to a genetically stabilized

non-human animal inbred strain made by the methods described herein.
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al ., 2003. Ganetes and pre-ganetes may be
cryopreserved using any nethod known in the art. See,

wo orosex@npl e, U S. Pat. No. 5,758,763, entitl epPlCT/US2004/026003

"Met hods for Cryopreservation of Prinmordial GermCells

and GErn1CEIIs U S. Application No. 20020131957,

entitled Cr%opreservatl on of Spernf, Sztein et al

Bi ol . ARef} Buthesgspeat®f theygsent lpggls)onmraVIéawpu%@esamethod of
I I t t’f’l‘fé‘m

%‘9&9%152 % 19 h 3}1 aﬁ‘lﬁaqqm%%{'?t}raglzsvg T nfifed ; & fi‘&f@ (ﬁ’lﬂ?’ bthod

ickudpani@) ﬁlamwlhing atiben@dnem koloay lofi ammbrédeﬂragr,qeppmﬂumm@a
gamnet es oreff)re- ganetes may be tracked by fol | ow

pﬁ@g?eeﬁ@@k @ecla%crf/@trssea‘{nggafnﬁ&ﬁswéarf’gzaé@et%é%}v fifoghthe

TAlagBAIRY S 371 AP ReieRLs; SASERE b smpeteso
progamstescthangt ebtagmdtﬂm a simgprhrethansisiespdir, amd @racttjlbmg 11ve

e e o, 05 RS ol LRG3 00 8 Bl
qahg (VRS £8P Follder SRPRURSCE FitudS ﬁuﬁa@rsah ﬂﬁdsnfanp By

single brother-sister future pair. exa
gepeetigssteprsy (3t @) of apgropriate intenveds; aed; é@l prmgdmget mouse to

sel ect only eggs froma pajticular female and sperm
FP%?HI?WQI’F%’HB?%O§HBRO&GH§B drﬁit appropriate intervals,
one may select cryopreserved gametes or preganetes

that are obtained froma single brother-sister pair,
aHdemmmeg|gen@umtab-hltxsumgmmonmer®%§ celd stogk d

ond: A anaegrty R (iR GiEPL PG aeieRt agtletTonta

IVG

BouHhiesh cobiyEST aalrlﬁblteheﬁammd@rmsem tcycrteate affﬁﬂiglréd—&aﬂ{b@ Btock
roduce |live aninmals. |In one _enbaodi nent, oqQcytes

@réﬁ%mnp@%q efanaintgining theresieticatability ofan @sbr%ﬁram-.
1 QP URBSIanEAl, (PSR o VG, MeABLE SERERIiNe generc

mal e Si ryopreser ropri at

stabiity of & inbred\strein, antpsging: r(i)‘mamtasmmg ) rfqmdatxen tdsian\ye of an
and used to produyce embryos b esultln enbry

inbsed sty (&) Produeipe aggga@sﬁ@g i Y HESS Pyeg cmbryos

geiaat s %J Hﬁ&eﬁﬂ)n m&&r@g S?%?%a@éc intd?falD sEREMMg

Invention re ates t ntal ni ng geneti c
styapresentvyd efibeyonicrdbere dthamire shtpimed frotha smglelbmother—smter

(A e Broductna Like il el b SISl OB BREYeS e o
the animals produced and using them as a new founder pair to derive future animals
in the strain; and (5) repeating steps (3) to (4) at appropriate intervals.

An embryonic stem cell (ES cell) is a pluripotent cell isolated from an
embryo. ES cells may be cultured in vitro with or without feeder cells. ES cells can
be established from embryonic cells isolated from early embryos , principally from
blastocyst stage embryos. The methods for both ES cell establishment and culture are
well known to a person of ordinary skill in the art. See, e.g., WO 97/37009, entitled
"Cultured Inner Cell Mass Cell-Lines Derived from Ungulate Embryos," Stice and
Golueke, published Oct. 9, 1997, and Yang & Anderson, 1992, Theriogenology 38:
315-335, both of which are incorporated herein by reference in their entireties. The

term “embryonic stem cell” or “ES cell” as used herein, includes ES cell lines.
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derived fromthe foundation colony of the inbred
strain, using a brother-sister pair selected fromthe

wo poos/oawrsal s as a new founder pair and repeat PEUS1964/026003

procedure at appropriate intervals. Still another
aspect of the present invention provides

pedi gree-tracked stocks of cryopreserved ganetes or
pr e- gBSeelsofitbe pedigreptmnked sftozfﬁsr?@mbie ohtaiaaddigm embeyps

edi gree-tracked, stock.may b I e- bl
POOH G gheaBRony e e Bap cALE TDub B D BRLR” Sl kiaues
ASRAGLkwil (0GhENcRRARY ih fheart, ITHe BStdls@ge then aryopreserved and
genetically stabilized non-hupan ani nmal .inbred strain

statd ibg manaciotallowsongde seled @alyHES 67115 oRtained from & sipgle

spect. of theypr, f .l [ j '
rRBREisBr pbip BRI RES, G TaLs A% BrShfestieay B B Bihsage,
WC!hhitsJ fbﬁb}l&@bl@,?ﬁiﬂﬁge-mﬂwfsﬁageéfhe met hod i ncludes: (1)
15) "o o g i SRSy DS el mered

I : : - t ' t

SR R SR O A BTR AmPl e o
sﬂnqﬂ%imgleng&?ﬁmwm ovhiphreegenstiostalpitity: ig dorbe ewinthined, the
are obtai ned .from ingle.b her - si ' .
By et B Beaeh e PRk e 1o bR g 1 acon
DA% Bt PO RBU DRSS ndle e
efficient s of the HSecedls tagive riggio livepmimals ghat erspderivey cempletply from

RO R T S S i B0 s P PR, B
MabAd @i steaPebT the SiAOhhiiday spesiesg cryopreserved ES
cell " stock As an alternative to using enbryos

enbr yBiicellsmayrbe eblained drony embiyos resultedlipmdreesing o fomger

of. an..inbre rain S :
Bl SR TG Rl o AE I BB froducesuthcien
hid@b &€ BEdistndt bedthér disterqfai@And BRIoels fiay dhen. be obtained from
Accordingly, the present invention provides nethods of

embryoa rasittiesl Gemedweading tisrq hrethebpisighP3br ed strain,

conpr L.si nNgQ. LN . [ ;

by cS P e bp SYoBhA e ift UL AR 6 BReBd Btne
Qﬁ]Séa@@?g?ﬁmkgmbgmbmyﬂsZGEIived fromthe foundation

col ony; at appropriate intervals, select.i

cryo pé@@_@? peyed %r%ﬁglﬁ PEF@tpéﬁﬁgE“@!'tF%"E(?‘il %tf’glé?aé‘ ll?f’gt%%Wﬁ% gnd used
Id %@s?&bﬁ%lpg %o%nﬁﬁt?dﬂ '&)El Jing ﬁtagﬁro btk intBREIsP TR GHE fBodimést, ES
animal’'s Tfromthent ( 3 selecting a brother-sister pair
télBrderived from a male and a female (brother-sister) embryo are introduced

separately into a morula or blastocyst stage embryo and allowed to participate in the
development of the animal. The resulting offspring are typically chimeras, with
portions of the chimera developed from either host embryo or the contributing male
or female ES cells. The germline of the chimera could contain derivatives of both
the host and the contributing ES cells. By the use of coat color and/or other genetic
markers, one can select offspring which are completely derived from the ES cells
used. The resulting offspring can then be used to re-establish the foundation colony.
In an alternative embodiment, male ES cells and female ES cells of the

pedigree-tracked stock are separately aggregated with a tetraploid host embryo
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the animal s produced and using them as a new founder
pair to derive future animals in the strain; and (5)

WO epsationgy steps (3) to (4) at appropriate i ntBCWEER04/026003

An enbryonic stemcell (ES cell) is a pluripotent cel
i solated from an enbryo ES cells may be cultured in

itrQq wwth or w thout de ells. ES,cells
UetranlpiteHbuse r-Sh ERERPARE W bishirasy BTEERY Fvis s o cell
;T!_tﬁgé é’rﬁt os Rhth!folr BRArhlefl MHE%@&??@EESSuéH B9 ‘éel‘i’s“@flyﬁécessﬁﬂly

ods for both ES cel abl i shnent and culture
fnlly qméimzddh@muse)erabmr woile tife extrd cnnbr}gonmssue are supplied by

t. See,,e. 7./ 3700 titl
Bt s s UGS Ao Bep P U o P RS ved from
ket ehenble BY dedlk 8r tHRUBIMhRNEH M5! depOndid® 8 the?lS] cé‘Iﬁﬂﬂ;e&to

Ander son, 1992, Theri ogenol og 387 315-335, both of
eggregatawih Thﬁd@ﬁﬁidﬁdtf@@t ¢rabp nApgropadte rremt@nna of theiprocess

BObé 5 63 Re U B Ben PRI R 55 puBbosse bt
ahbiyaealepioed gfqumtgrmh €lgbss ldefi edCddin litee E@balsn @nd ¢a@lthus select
enbryos. produced b breedlng a brother-sister pair of
eHepring deaised mmmléﬂeﬁh@omgaelh Séelﬁnﬁdqy@f@eraﬁlétemu Rl e be
Ee?ectt&f)ﬁ‘@m%ﬁé {)ffsgﬁjl 'g'aehogd A58 the RE1eE & etq tﬁél@lah@ﬁ{% offspring
cryopreserve naostored I'n a nanner al

gein&ﬁé fenmdlyy EESelt @dnktSr) dbtr?—leﬂ&%ﬂ;sﬂﬂthﬂ?cﬁméatr@l (|E>|lony
rother-sister pair. Preferably, the ES cells are

cyr op$‘é§’etP%}E’éqU§€ atgknogm 1P thears afes, fonwamals, Hogen et al., 2003.
Béﬁ%% of; of\é%ﬁ?ie’fﬁl? cdPclARS888ved nlile HOHORTy-Mssdde Wttty

uni t S necessary to create a

q;ietdlogﬂsaé’{d)crﬁaﬂkédadsﬂoldﬁ Sf Ar90y8inA-&418. Sge glsoet i c
TAN ctors, including, for
PR ’vﬁﬁ’idch a genetic

D s WV T d
ﬁﬁ@bwwV& msmoﬁ@afﬁsgmﬁp%&%a ithe frequency with

whi th the cryopreseérved stock 1's used to re-establish
a f oulndafurther aobaskimentt eleendi f@nnehoffsmngwmmpmguded\fmm a

P RaTe.e5 2R b PRAERELNRRama g e e X b Bt o

RehtorskofRMAl athe l:l’irofrfo@@ih& (eYESIt¢:8d béen shE®E ¢hdt AT ERObMosome is
wll differ not only anong different animal species,

Jostat arh;gigfr@ﬂmﬂ@r elones Qf§hQJKYt ¢¢dl lingpanalingi routine to
1‘%181%? %é% EE i e?gftﬁgsﬂ Eg%elfl hoth iﬁ%)er na S ce ls can be

resu rom ree I'n ounder “pair. ve Y,

isee td prodded feﬁmlmfspﬁngs, thaf are Fértiexyia eidled téteapluio enibeyo
sufficient nunbers of distinct brother-sister pairs

oep! ersentatiqnsor phymens dornpation e Beganret alm2008) y@@e of the female
S8k 8 bE QRRELEY:OR WAL S OF AL Bffe Stehik dRAVEPfrom the

male ES cells (XY) to re-establish the foundation colony.

ES cells are known to be able to form germ cells in vitro. See Toyooka, Y. et
al., 2003. Thus, in another embodiment, ES cells of the pedigree-tracked stock are
used to give rise to germ cells in vitro, which are then used to give rise to offspring
derived from the ES cells.

Another aspect of the present invention relates to methods of producing a

pedigree-tracked stock of cryopreserved ES cells derived from a foundation colony.
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ES cells may be cryopreserved using nmethod known to
those skilled in the art. See, for exanple, Hogan et

W@b005/028038. Cryopreserved ES cells of the PCT/US2004/026003

pedi gree-tracked stock can be thawed and used to
re-establish a foundation coI ony at appropri ate

intenvals. %@%ﬁ%fﬁt e”b°d' ‘P"gﬁ“ 5 g&? ro'éi;s/ g)g mam‘%almng

mal e” an

gbrdtic @dlbneyl oﬁﬁpﬁibﬁédefh&ude@tr@ma Tﬂiﬁ&xhétﬂod%ﬁncﬂh@éﬁ@@ﬁtéﬁs (1) from
stage enbryo and allowed to participate in the

, a@é«h&@@ﬁ%ﬁ@d gyopnseeryer B cellsieck degived fram the fermdptien epleny

Iy [ t
o MRS Ml TREAT S ARL L0l BE oSl PR i gl
blmlha-smterfpemhe pﬁﬂucmlgllﬁ/e atitealgfrom these BY cdlRE(2S ilowetha live
d con a| n d rlvatlves of both the host and the

BT PR bese e ing ¢ broeriskier PaK 23 £ neWAOuRdT priraad/ @)
sel ect of fspring which
F%ﬁ{ oﬁﬁepe 2k #‘?{@g %]gltr% e ES cells used. The
r esuAnothgr zspéetmf ithegpresemt tniventidyeprosidels paligree-aatleddl stadies of
R T e
stBEEingy B8 ubddas k& dstabIRhhAfRnARA Bl iyt ag;gbﬁga% Sfterdhish
a tetraploid host enbryo(tetraploid enb

conmpAdisharaspaesh pf thMpmﬁhntntaXerb@n nvm'edemal Husiiessmethod loé
| | . .
PRt on T wl Al ey iR arliolily g metiod

ccf ris¢s:q0) PRinZLninp @ fPMBER mbﬁgof Wiihieed BeaifXR) ﬁroducmg a
ryonic tissue are supplied by the tetraploid h

pephgrge-&vaq:kedgt% of icropreserypd EFroeHgderivgd fametlwcfnm@ﬂen yolony,

OB PL A L Bl 50 B RS Bl P F°
siigl brdthe-sistdripai| sdiproasde 18initnals AR BBt e4)@ut of the live
nonj toring of the process usjing coat color and/o

angpRls Profised,ise eﬁtaar ‘RT@FY?T‘é’éWT apig fm‘h@iﬁ themap nﬁWs@lllEﬂeé pair to

SRS B [ PO BB L SOR ot dyhcom

incovald; @ahé b;ovﬁdmgmma acimalEf weepdnse # the otidieherss stder. pai r
may then be selected fromthe offspring derived from
the male ES cell (brother) and the offspring fromthe

fematig i tfc%'okeﬂeaalééeﬁf nvERid ewﬁpéﬁﬁby 1ds8 stﬁeﬁglggﬁld';%;kd,

col ony.” Such t ues are nown 1 n’the art
coeaxemwlnel, te¢hogares ef n'ﬂ)lusq g2R0&, dDedopradntadibiadgy @rid batledyy cell

b e i et a1 G35 S RRERIA S
mgirl%gm&gyg WhichWeryiah the G011 RARY/ SlicRltQintl e bR fs Mttt in

the literature. See, for example, Current Protocols in Cell Biology, ed. by

Bonifacino, Dasso, Lippincott-Schwartz, Harford, and Yamada, John Wiley and
Sons, Inc., New York, 1999, Manipulating the Mouse Embryos, A Laboratory
Manual, 3" Ed., by Hogan et al., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York, 2003, Gene Targeting: A Practical Approach, IRL Press at
Oxford University Press, Oxford,1993, and Gene Targeting Protocols, Human Press,
Totowa, New Jersey, 2000. All patents, patent applications and references cited

herein are incorporated in their entirety by reference.
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http://ww. nshri.on.ca/nagv/ Tetraploid/tetra.htmiIn a
further enbodi nent, nale and femal e of fspring can be

w@e@doewds from a single male ES cell |ine of tPEI/US2004/026003

pedi gree-tracked stock. The male ES cells contain an X
chronmosone and a Y chronosone (XY). It has been shown
me is lost at a high frequency in

Eg%mgégm)@ﬁe XY cell lines, making it routine to
identjfy. XOcells jn the suifcl ones of _the XY ES _cell
| i ne. Tirhwenties 1esv peipg generpllydesgaber Wil by watrcwadibranderstood

. ¢ . . el h .
OO BOR e Tontfe Ahlbles, Whn 3y Wtludo hABLCLR pumoses of
Blustahtion AVRApin Bpectoind brabddEmehts offthes preseny ivantibe, and are not
sel ec .to breed with one of the male offspring
ngqq%e‘i&dlf%ﬁbﬁwemtﬂne ES cells (XY) to re-establish
the foundation colony. ES cells are known to be able
to formgermcells in vitro. See Toyooka, Y. et al.,
2003. Thus, in another enbodi nent, ES cells of the

ple d o Maintaininy the geretierstability o f an inpiredbstrain wsing embrym stock

cells in vitro, which are then used to give rise to
of f spTheFigiee i dapicts raorschéme HEr cmédilg Anpdédigree-araplestt stokk of

the present jnvention relates to nethods of producing, .

oY oG SRR daTiSTh onhe BRYHCBsE R oEeY cBrq §o Mbintain

ge%ﬁ&/ SERLIIFR MTRis RUWHIR bhe RnfbRURRMt Affthd gfzeﬁénﬁﬁ%ﬁfonpf The left
he present invention relates to nmethods of

prachmathe Figpre st the dirstisitdp: ayfowddeapair ithetigenstrmion) is selected
strain. The met hods include,.fi steps; (1) froma .
P e P IR R e Suflonl Hieh f tnelsthem® FiicPrratea. six
disteom dnfl awbosoghets @ sleritivnpbret Pikdd i 8He BbXt8dt€h. The middle
sel ecting cryopreserved ES cells that are obtained
nanshohiths Figue shows et serosd stepp&ach & Beperation isister|is weparately

f ] X f he, | i i mal .
GNP A PASERE 7 i ) o BRI DSH G R e

theved de rotpfod withngl gfodp dfepest Fngesdretish (idtbrs: (Bachadf the six Fl
appraopriate intervals. Another aspect of the present
genvieHeR sistep ovillabe mried greldpler ewe gvith degis reppective brother to
r I Lye r [

AR RPN R0 F2 2p A it s Bl P Effye shows the
thied estdpalmines B2 tdeaehtiomdistaro and oloaa yoratherapgtwedr frainea single F1
i ntervals. Aﬂii’”t her, as%ect o({ the_present .inventian
g5PeraroR isier Wik Prased indYHda PErduse SpbRiosg [KE s perfRrmed for each
AMhdBbr B &F FebBhid YAt i Bt BFbBE D Haltfey B i cadilBe the 54
met hod conprises: (1) naintaining a foundation colony
faalek €6xM breamtyayireseived i 2) iyphividualistrgwa This will give more than two

fold redundancy covering 25 years plus and includes embryos for controls and/or

RGN

=

unforeseen eventualities.

At appropriate intervals, sibling embryos from the cryopreserved stock are
thawed and transferred to a pseudopregnant female recipient to generate offspring. A
brother-sister pair is then selected from the offspring as a new founder pair to re-

establish the foundation colony.

A person with ordinary skill in the art will understand that what described
above merely represents one embodiment for producing a pedigree-tracked

cryopreserved embryo stock of the present invention. Clearly, many of the details of

22



10

15

20

25

pedi gree-tracked stock of cryopreserved ES cells

derived fromthe foundation colony; (3) at an
wappsoprsrat e time, sel ect cryopreserved ES cel PET/UREIN4/026003

are obtained froma single brother-sister pair, and

produce live animals fromthem (4) out of the live

ani mal s produced, _select a brqther-sister pair and us

PR RPeEe KoM e FISHIERS 8T PR Lt JETTRSE Gf GoneiniaRsicered to

1h&i Bundatidn ' GRGRL b&Brs bR e bibk th ber of
% %P%pt?iaat 'éml{an%nér val s; ana pr oviggii neg an yg))nls% T ﬁ HUmBet 0
feempasmesed tper tdeaeratisnt @né the typedef theTinbradr ietdiog poir vded. For
resent invention will_ .enploy, .unl ess ot herw.se .

e, b e BREIISE Bend PRaRE HRUOo s Rae (phore x s
e VEneRBA tritimyk Qk QBY tintebf sbleoti)Yfrorhefhb &yédiﬁg @air. In the
mol ecul ar biol ogy, transgenic biology, mcrobiology,
meardind, wperm g, the meple diresging Pt e obtaaned ansl eryepreserved

ski.ll of the.art  .Su .echni_gque r cri.bgd .in
iR RN T STRpRE BB BPESHIOAE b Sperm
dnt Bi#fspalilg badingy tBpridhes Fie2) Badsys that can be cryopreserved
i ppi ncot t9 S%:hvvart?,y Harford,()g—n()j Yarr);bda, John W e%/ :

tarpgodyss edigrre-trackedstedli- k, 1999, Mani pul ating the Mouse
Enbryos, A Laboratory Manual, 3rd Ed., by Hogan et

al., Cold Spring Harbor Laboratory Press, Cold Spring

Har bor, New York, 2003, Gene Targeting: A Practical
Boamisiah MdiRkhinfigeths gatet©stability Of aw etbsed straify essg gametes stock
Oxford, 1993, and Cene Targeting Protocols, Hunman

Pressin éa¢ @nibodMNestit,] &nSedy ,mid0 Oderived pledrand Souratientcolony are
applications and references cited herein are )
juperovplatestang dogytehaiecotlented and crygpreserved. Sperm from a respective

for I ) : . _
BRI o TcEnbicy AN LI BB BRo AL P aqprgpriate
ingirelns oeyteo atid spehal framisitgingx argthewed wid cdedad @roduce embryos

i ncl uded rely for purposes of illustration of | i
e tYhi nR%?glﬁ@& &mies arfo Bapsiens t PSqUAEPLsERATE fecipients to yield

: e h g .
HSERE; anoro sB1E pfia HERERER R, U g o @ now founder
miatoirb-estyblish the faunBateh eolemgi n usi ng enbryo stock The

Fi gure depicts a schene for creating a

pedi gree-tracked stock of cryopreserved enbryos

derived froma foundation colony to be used to

EBinlebn wenelihiae heBidetib ¥tabflty Sfiaf iBbYed sBHB using pre-gametes
enbodi nent of the present 1nvention. The left panel 1n
stépk Fi gure shows the first step: a founder pair (the P
generation) is selected and bred several tines to
QeoprestreedrObbrigsl aad ISpetner s. 1 n the schene represent ed,

Si X

Ovaries from females derived from a foundation colony are cryopreserved as
are sperm from their respective male siblings. At desired intervals, the ovaries are
thawed and transferred. Once fertility of the recipient female has been demonstrated,
she is superovulated and artificially inseminated using cryopreserved sperm from one
of her siblings to produce offspring. A brother-sister pair is then selected from the

offspring as a new founder pair to re-establish the foundation colony.
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sisters and two brothers (Fl generation) are picked
for the next step. The m ddl e panel of the Figure

WG b@d®2d6ie second step: Each FI generation si SPEF/UBR04/026003

separately caged in order for their litters to be
tracked. In the schene shown, the same nale is nated

in rotati wth a rou of three Fl generation
WW%WG%&YI@ Etog?mﬁleﬁﬁeé?ﬁ?lrlson sisters will be
mated nmultiple times with their respective brother to
pr odu@uatigs are peléectadiand cayapreseyed an ebeis oypermpagenighitem cells
e [
REREDs e o HediR SRARAS ahd BBl el P Bogechtal stem clls

a*en@iveed:dmcgﬁemphhtedrat sippiiopriatelihferads tosgrddide feMfe ttales. Once
ﬁﬁpduce1§nbryos TVFls erforgﬁd for each_of the 6_or
HEY <t 16e gpalg s tbegn degroasitatech PVaHES Biost s fenalp siphiggs are
head r r
QR S0 iy ephfifa? TREFRLA: b endhicl ARERRE MR A
breﬂwndlatmc yaray ehemgelaﬁecyﬁfamsthplafﬁspangi ak rachevd dsuneleb pyioso re-

or .controls and/or unf reseen event iti At .
tish Rrc e, Rl SrTRMY EntinyiD0; inNesio and Brinster
pogopr eserved stock are thawed and transferred to a
pseudopregnant femal e recipient to generate of fspring.
A brother-sister pair is then selected fromthe

of fspring as a new founder pair to re establish the

ﬁcognqgai Maﬁto-iﬁ@%ﬁggﬁ@ﬁ@i&%%@gﬁfgggn' %I n(f”é'Ski'rlll gse] ﬁlhs%ock
represe ts one nt.f oduci
non aHER i dbral Y s isp Cled B A nBe S nedisresd pother-sister

RAGTEMA bABREESB. CA agfplrapnafeamfe@&l ttl‘flsenﬂfé 2hd %erﬂilé *E‘s cells

schenme can vary, i1ncluding, for exanple, the nunber of
dgeined ditoino A drotberdasier ma@u@mdeccmwdoﬁwmatwragc cHbstrgmbryos are

bef or e .maki n er of femal e
g S0 Bttty Bk 506 g o iR Gogf pfof ot She BS
del18 eidnig dReddr to Uil viakar el@é%ﬁﬂél'pﬁblseoyi@ldfﬁgy a $@1aPMdid dmbryo. The
breedlng pai r and produce F(x+1) offspring (where x s

pHEvige sebayesae puitsedt toamomirestagendVipltipteegronns efnale ESraells (1-
Ath?elpsg?aﬁg h‘;ﬁgcb aj f [ clokd! tr&g "‘iSra%t {i'% tgl rtnldf L1818 hos(% embryos.

reeding pair a

IGkyoige,earilivisiel drouml ofifemsle ESnedlle ﬁ@%"l“)alls)f ﬁ&pﬂaﬂﬂi ARYlose
be bred bg IVF with the thawed sperm %«ﬁ
REPFERY; tadhe pheticHgploidohgst sabee. Adier the elkoegldtth@r respertive

i o L T L S
are) Itrftmdluséd aite aysendppgepmettefenslondcipient. After birth appropriate coat

color and/or other genetic markers can be used to select offspring that are derived

from the ES cells. Brother-sister pairing can then be made using these offspring to

re-establish the foundation colony.

While the invention has been described and exemplified in sufficient detail
for those skilled in this art to make and use it, various alternatives, modifications, and
improvements should be apparent without departing from the spirit and scope of the

invention.
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In one enbodi nent, female mice derived froma
foundati on col ony are superovul ated and oocytes are

wa@oloseeteesl and cryopreserved. Sperm from a respPeEr/UB2004/026003

mal e sibling of the fenales are also collected and
cryopreserved. At appropriate intervals, oocytes and

f Wbl t hawed d t duce.
cror yBBe SR A8 Bidy DB S R e PR s et
REPHAap caFy 8hf the 66jebls AR Sbtal e ehdh Riifa3PsdtaEks risntioned, as
brother-sister pair is then selected fromthe

well epthopginhereat tetgit. i desathqslsi embryo stocks antbgdnsdte stheks are

kon | e 3. _Mintaining the net i.c
PR o PRI CRus e SRR eh afede 8RRt R
Knhjtaure 9artke sbopk af thRSn At oAb drfickiedtis @Berb i o LSS will
derived froma foundation colony are cryopreserved as
efcBr ©FBosh skHliseh i s 4t Ldsiraedidieatings aresqrigpmpgesed pithin the
s?)‘ﬁ% Jretk VbAoA afré H&ir&ﬁ %;r'tﬁ?sc%ﬁg of i@ gnd

ransferred. ce fertility of the reciprent femal e
has ?é@ﬂlPrmﬂﬂﬁymppaﬁmjgb@eﬁ6n§dﬂedhmmbaﬁeﬂﬁa@ﬂﬁng
artificially ipsem nated using cryqpreserved sperm,
Fheiiths B %ﬁﬁg%tm A be 19F &y thiednymtiop disslpsepherein
PRI AEp i ROk Sodpt ahSArPSH E LRMnfiEeM ! e
of fspring as a new founder palir to re-establish the
f oundéshad belnadeyst@rd/thpt dthengtethe@resentinvariibn has been

S i al. st I rar i .col.l ected )
SR BRTLAERTaG 3 Sk ted cBpatfenB onRoRiCR cirer mibtitication
4dvaAsi&of the BordaptsMRleth SikfbicdTiayPhireSsrY R0 gyﬁg% s%%kmgd in

Sper mat ogoni al stemcells are thawed and tr ant e
the arhpmd dbatisnelemodifisetienssind yapatis et domsidieted torhk mgthin the

ce fertility of .the l.e has been denonstrated,
sgg X ?{et SO lﬁ? & fl%g#heldg% ﬁ%?ﬁpﬁﬂ&c’:‘fﬂ%uqsh awed and
transpl anted. The aninmals are then mated to produce
of fspring. A brother-sister pair is then selected from
the of fspring as a new founder pair to re establish
the foundation col ony. See Candy et al., 2000, and
Nagano and Brinster 1998. Exanple 4 Mintaining the
genetic stability of an inbred strain using ES cel
stock Male and fermale ES cells are isolated from an
i nbred, pedigreed bother-sister mati ng and
cryopreserved. At appropriate interval, the male and
femal e ES cells derived froma brother-sister mating
are recovered from storage. Host enbryos are
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prepared froma genetically different strain, e.qg.
different coat color fromthe ES cells, and i nduced to

wo as/omeas an el ectrical pul se yielding a tetrapdDU82004/026003

enbryo. The surviving enbryos are cultured to norul a
stage. Multiple groups of male ES cells (1- 40 cells)
E@? Réﬁgﬁg%in cl ose proximty to one of the tetraploid
E s. Likewise, multiple groups of fenale ES
cells (1-40 cells) are placed in close proximty to

the other tetrapl oid host enbré After the ES cells
Eantdyt Gh iWoedd e Bthitviaghanm DAp 269 Mmrgtmnrmt\pelmal reprelictive

Ie enbr overn t cul ryos
T e S R
Al B3(6R13004.appropri ate coat col or and/or other
&enetl c markers can be used to sel ect offsprlsrl% t hat

r

hin of el Kiderts efidviyptieositgl emihe dn-vigreoMighiratignsand Subasquienig

n fol tablish
BRLO DT SE MRS SHEE iR ol e, B T 2o
Hegen Kbewhl a002)x emlel doidefeinhle nsivé 8érdvedrfiond aieauatnefembryomc
those _skilled in_ this art to nmake and use jt, vario
stemeeh glang by tetrapdeid cadryspsplementatinly obTéh%wE@hgwoﬂﬂ(ﬂ 455-
e apparent without departing fromthe spirit and
scope of the invention.One skilled in the art readily
Ghypistariaad el f@tyopfeeemaﬁamtd redaraationof erabmyels bndganttest in

s petbes el PResmales: A2rien RRiibris 8" HiHdsnsckson & C

hB68tE ells.) OREARINNR Fress STRIYS I@??ﬁ[‘@. and ganete stocks

are represent ative of preferred enbodi nents, are
HxeMy; MNiwa Kgkhsair M, Natrificatierafest aasbrydonattvativendevelvptiieatal
saﬁpe of the invention. Mdifications therein and
8r uses will occur to those skilled in the art.
Tﬁ@ﬁgeﬁmg PR AN §9(8): Egxaogpassed within the spirit
e |n%£nt|onﬂ2nd ére defi ned by the scope of the
HbgdnB., Beddimigtan, Be (.?@mnny Fa&pey,eEmepldamf@gMouse

BhpefoadramaRrl b i R sBRD it BaBrpe. coud

M{I@Imam@ﬁ,medﬁpgoma ng fromthe scope and spirit of
the invention. It should be understood that although

Hplnep eleal o Rerivatiemel eneyiea Sropuapuseairy pia Slejn @llgémg 300:
f%- gﬂez ? ed enbodi nents and optional features,
no&' cation and variation of the concepts her ei n

Idin‘SLCrh as¢ ¥ an@gimachil Bsacyteplasrickyperhipgetiol iin thednduse,tBiel.
and that such nodifications and vari ations are

%%Rﬁ%‘ilégr&f’ £8 1985wi t hin t he

Kimura and Yanagimachi, Development of normal mice from oocytes injected with
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phenotypic and functional characteristics with other stem cell, Proc. Nat. Acad. Sci.

100: 6487-6492, 2003.
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scope of this invention as defined by the appended
cl ai ms. REFERENCES Candy CJ, Wod MJ, Wi ttingham DG

wWQOo@8/02(8est or ati on of a normal reproductive |iPEFPHIV04/026003

after grafting of cryopreserved nouse ovaries. Hum
Reprod. Jun; 15(6):1300-4. Chiu et al, Effects of

o-inosito] .on the in-vitro_Mturation and_ Subsequent
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jenol ogy 38: 315-335 U.S. Pat. No. 5, 758, 763,
entitled "Methods for Cryopreservation of Prinordial
GermCells and Germ Cell s" U.S. Application No.
20020 1B 4RHhod of mididthiathg' geneidpstatsiityvalta mom-lnfm Momimt] iubisd
Pat. No. 5,160,312, entitled "Cryopreservation Process
$THL[SOFPESING; ansf er of Enbryos" W 97/37009, entitled
"Cultured Inner Cell Mass Cell-Lines Derived from
Ungul gge Eﬁﬁﬁﬁ(ﬁﬁiﬂ%\a@)ﬁxﬁﬁti@ﬂ doleR), WsHRe inbkAl suafied Cct.
9, 199/7CLAIMs: . nmet hod of maintaining genetic
stability of a non-human aninal inbred strain, .
conpr (3i ngprodagingrapedigresitragked stockelzaryemessovedrpmtiryes derived
@he tbngr eg tsc} rc%'hon' .(b) producing a pedi gree-tracked

PoIRe G ?§/6’pr 4 ved enbryos derived fromthe

foundation colony; (c) producing live aninmals from
Cr yopggeser pwducndliyosninfalst fhem pegbipgdsesied ambebs D dedpedigree-
(d) selecting a brother-sister pair fromthe |ive
t53kgAF9Ccko be used as a new founder pair to
re-establish the foundation col ony; (e) repeating

stepsyf c) §e@ec(ii:l% E%Yotﬁéi‘psrié%&r l%afﬁt ot MHERVRY gfs W& hEB¥ed asa

mai nt ai ni ng genet i y of the 1nbred strain.

ic stabili
mdve fowntiérgeriad re-establish thevfoendation dolanyani mal s are
produced from sibling enbryos of the pedigree-tracked

stock, . The thod of .claim2 wherein the.non-human. .
ani mal® | s FBELNE Shs (i (et nropats Fagpyls, thijely dritaining
dhetié SEibility bfth&TbS& stfain. The met hod of claim 4, wherein

he step of producing a pedigree-tracked
2. The method of claim 1, wherein live animals are produced from sibling

embryos of the pedigree-tracked stock.
3. The method of claim 2, wherein the non-human animal is rodent.
4, The method of claim 3, wherein the rodent is mouse.

5. The method of claim 4, wherein the step of producing a pedigree-tracked
stock of cryopreserved non-human animal embryos derived from a foundation colony

comprises:

(a) producing embryos from a brother-sister pair of the foundation
colony; and

(b) cyropreserving embryos produced in (a), wherein the pedigree of each
embryo in the stock is tracked such that each cryopreserved embryo has an
identifiable pedigree, thereby producing a cryopreserved embryo stock.
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stock of cryopreserved non-human ani mal enbryos

derived froma foundation col ony conprises: (a)
w@e@doziongy enbryos from a brother-sister pair BET/URE04/026003

foundation col ony; and (b) cyropreserving enbryos

produced in (a), wherein the pedigree of each enbryo

in the stock is tracked such that each cryopreserved

Brrbr y%hﬁ gethed of &iﬂ\‘?i"ﬁ Wgﬁe@l the gtegraf produgmeaRedpreriiasked
FTateTs . Lm 4

Y B e el DA IR e HoE (B rolony

ofmpenisespr eser ved non- hunman ani mal enbryos derived from
a foundation col ony conprises: (a) obtaining progeny

fron1$ foundation col o oféa n -huqan api mal . strain
whor efth t GO BTSSR 2 s Py 6 e primal
Qf 0, Reer&ih $heBro PéHy cdinprRes dPpPsPHatd BurBHEs ¥O8rofHeR Bster pairs;
brother-sister pairs; (c) cryopreserving enbryos
produced in (b), wherein the pedigree of each enbryo

i n t h@) st optledpeing exbroed vy brothestsistaphirgr y opr eser ved
enbryo has an identifiable pedigree, thereby producing

a cryQpres 3 7 cl-aim
6, e ci remoE e e THoquesd B EhSEH Y el ot cacn
quabnyo iis theastackdsltrackied lsych thai) edbh esdpregertvbé embsjiodtaswht h

t her eby produci ng enbryos; and

t.he, brother, b
lﬂswb@fq PRIEAHYGEDY BOdugiRs AEIeBEFsEeE PlabrfﬁOﬁ(rqv?lfer ein
breeding is carried out by mating. 9. The nethod of

T! ai NTife WERbE bR R ﬁ,dévﬂ&ei‘nspr&ﬁ{cﬁﬁ%egn%& %matﬁé iﬁ{dtﬁér—%kster

insem nation. 10. The nethod of claim /7 wherel
Ieircle ghmigdioyt eyrri ed out by in vitro fertilization,

whi ch conprises: (a) collecting oocytes fromthe

o T S L OSSR AR B oo

collected in (b), thereby producing fertilized
oocyt(s; dmivesting embryos.

8. The method of claim 7 wherein breeding is carried out by mating.
9. The method of claim 7 wherein breeding is carried out by artificial
insemination.

10.  The method of claim 7 wherein breeding is carried out by in vitro

fertilization, which comprises:
(@) collecting oocytes from the sister;
(b) collecting sperm from the brother;

(© fertilizing oocytes collected in (a) with sperm collected in (b), thereby

producing fertilized oocytes; and

(@ maintaining fertilized oocytes under conditions appropriate for

development of fertilized oocytes into embryos.
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(d) maintaining fertilized oocytes under conditions
appropriate for devel opnent of fertilized oocytes into

wertsyer’s The nmethod of claim, further conprPGI/§2004/026003

superovul ating the sister before collecting oocytes
fromthe sister. 12. The nethod of claim 11, wherein

t he c%ﬁopreserved,en‘?)r 0S are stqQred in straws such
that &he methodpfckdmg ;ﬁg@eg?ﬁ}pmngjgmemlqtmgme sister before

d ' . er-sister pair. 13. The nethod
%Pﬁgag$%$%6§“aﬂg?g$%§%ﬁe step of fertilizing oocytes
is carried out by intracytoplasm c spernatozoal
i2.cr oiThg ewthodrof cladm IThwhensithibd crfoprdseiivie 6mbyyos raes stored in

r oduci nbryos fromithe ot her - si.st er, pair .

Bl 1o ek Pali 3y eI TP IRs der i o bEPding 2 singls
Brodilsisha pafte ovaries under conditions appropriate for
in vitro maturation of oocytes, thereby producing in
vitro maturated oocytes; collecting spermfromthe

(¢c) : .

b3.ot h&he meghodiadiclaimi1P; wherehidthe stepiof fatikeing paeyses is carried out

C ' LLh. m col lected in (c),
?ﬁ@%%%@”ﬁ%%§§€§%6ﬁ¥%%?%V%@é J%@§§Tes; (e) maintaining
fertilized oocytes under conditions appropriate for
tiev el Dherarethodfof olaing e whiereiroprediiyg smbayod fifoi the brother-sister
harvesting the enbryos. . The nethod of claim§6,
HEFUIPIISPoduci ng enbryos fromthe brother-sister pair
conprises: (a) harvesting ovaries fromthe sister; (b)
sub- diyi di RgatiRe oPMIfRMm tHMRtgect i ons, thereby
produci ng ovary sections; (c) inplanting each ovary
section into an ovariectom zed host female, thereby
produt) ng ¢wWtwringshtowrics unddr sonditipnscapiprasiatintyr toviives

f th tile hgst f les; . I ti .
PrBR I oPGY R e P BT Py ol S ok ebt e i n
(d) with spermcollected in (e), thereby

(©) collecting sperm from the brother;

(@) fertilizing the in vitro maturated oocytes produced in (b) with sperm

collected in (c), thereby producing fertilized oocytes;

) maintaining fertilized oocytes under conditions appropriate for

development of oocytes into embryos; and
® harvesting the embryos.

15.  The method of claim 6, wherein producing embryos from the brother-sister

pair comprises:

(a) harvesting ovaries from the sister;

(b) sub-dividing the ovaries into sections, thereby producing ovary
sections;

© implanting each ovary section into an ovariectomized host female,

thereby producing fertile host females;

31



10

15

20

25

producing fertilized oocytes; (g) naintaining
fertilized oocytes under conditions appropriate for

walewsiepnent of oocytes into enbryos; and (h) PCT/US2004/026003

harvesting the enbryos. 16. A nethod of producing a
pedi gree-tracked stock of cryopreserved non-hunan

ani mal enbryos derived froma_fqundatjon col ony,

conpr (& ngCcollesying pegies frem drarieptile host Spmales;

brot her-sister pair of the foundation colony; and (b)

cyrop ser oIt %%Hﬁ% e-n (a), wherein the

pedlg eaéﬁgg%%&yo Int qutock is tracked such

t hat each cryqpreserved enmbryo has an identifiable

pedi gtiee, fdraliziby opryiesrollngiedin(dy opthepemy eollastedriy ¢¢), thereby
nmet hod of produci ng a pedi gree-tracked

B?%E%ngirgp§%bcgggﬁved non- hunan ani mal enbryos

derived froma foundation col ony, conprising: (a)

obt ai ph Ny praagdnneifEoilived deuyrdahdanconaitieny agirogriate for
non-human ani mal strain, wherein the progeny conprises

dovsiapmranh pEOGrYERS dRts cBIOTYISH BB - si st er pairs; (b)
produci ng errbryos frombrother-sister pairs; (c)
Cryoppeser duced in (b), wherein' t he
pedlg{ ¥&g%§ﬁ ﬁ%ryg®?% the stock is tracked such
t hat each cryopreserved enbryo has an identifiable
pedi gAescthodef mojupnga pcdigxyeetrackgd)qjo@s@c\rmprmeylmon—human
ock. 18. A nethod of i n eneti c stability
Sl erSine Ao o TteBor bl cO5BENE: < no: (o)
producing live animals from cryopreserved enbryos of a
pedi gppet r prkiecing bl Gony 8 Brdth@sisteripatid @id Pndation
EAbARY¥ngb) selecting a brother-sister pair fromthe
[1ve animal s produced in (a) to be used as a new

f o undgt  pagyrobRsdrfin odi¥8a iiP q@ﬁér&ﬂ élﬂ of each
%E?ﬁ?etétﬁ 1%%%%!«?%' et acf bR f' , rﬁe TS
%f %fe Hgictehdioret e g  ArPtess ﬂsmﬁ’rsm Weres |
s d| g Pl Odé{ﬁ?cgg%ag?éﬁgébe(ﬁgren%%ged s(%ock or}ecryopreserved non-human

animal embryos derived from a foundation colony, comprising:

() obtaining progeny from a foundation colony of a non-human animal

strain, wherein the progeny comprises appropriate numbers of brother-sister pairs;
(b) producing embryos from brother-sister pairs;

(© cryopreserving embryos produced in (b), wherein the pedigree of each
embryo in the stock is tracked such that each cryopreserved embryo has an

identifiable pedigree, thereby producing a cryopreserved embryo stock.

18. A method of maintaining genetic stability of a non-human animal inbred

strain, comprising:

(@) producing live animals from cryopreserved embryos of a pedigree-

tracked stock derived from a foundation colony;
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20. The nethod of claim9, wherein the non-hunan
animal is rodent. . The nethod of claim 20, wherein

WO b@sooent i s nouse. 22. A pedigree-tracked spPOLKSN4/026003

cryopreserved non-human ani mal enbryos. 2 . The stock
of claim 22, wherein the non-human animal is rodent.
24. The stock of claim 23, wherein_ the radent .
mouse(®) 25, S%e%egwdm@srse@barly frag the Hve arrﬁwlsampa%ﬂed in (a) to
b REIths St f%uﬂ\ﬂér'ﬁ]g Pt d S HiRh ﬁfe‘ fouflddtioh cofoRYPr | Si ng:
a) maintaining a foundation colony for the fnbred
straln (b) producing a pedigree-tracked stock of
c r yopfoes er vfe)datmgﬁrtqpss(al}e(b) steppfapoiatetihterfads, tlebagh yomaintaining
l.ive animals from cryopreserved

%ﬁgg&gﬁg?ﬁ ﬁ%d?g%@%Pracked stock; (d) selecting a
brother sister pair fromthe live anlnals produced in
(¢) tOhdmetinddfakina 1|seWhéxeuﬂdﬁrarmﬁa1§ afepro@uRa tirdph bl%hng
the foundation col ony e@ repeating steps (c) - (d)
@@bﬁﬁﬁPﬁﬁﬁﬂﬁ@@ﬁﬁﬂ@%*@%ﬂ@c ther eby maintaining a
non- human ani mal i nbred nouse strain with [imted

net ; )R- P 0
86 0t onfie AElrolior bl RGP e nE nOE R MM BRI Bl T
nmet hod of cla|n125 wherein live animals are produced
£r.om fh@tniethgd@rﬁb}ajmﬁOoWhemm the dodgnieie mouaeked st ock.
27. The nmethod of claim26, wherein the non-hunman

i mal rode The net hod of c m 27 ein
e iR 850l 0P SRR bR b ibiSoS
genetic stablllty of a non-human ani mal inbred strain,
ZDNPr Thé §i6ck dfRolaiffed ) derdin thethohinehatan@halGe ket f or
the inbred strain; (b) producing a pedigree-tracked
stock of cryo reserved ganmetes or preganetes derived
#4-om Thepste Imod3, ieEy theregent isgaoeseng |i ve ani nal s
fromcryopreserved ganetes or pre-ganetes of the

Pedi 9h GReth SRR 8ehptYifg on-human animal inbred strain with limited genetic
drift, comprising:

(a) maintaining a foundation colony for the inbred strain;

(b) producing a pedigree-tracked stock of cryopreserved embryos derived

from the foundation colony;

(©) producing live animals from cryopreserved embryos of the pedigree-

tracked stock;

(d) selecting a brother-sister pair from the live animals produced in (c) to

be used as a new founder pair to re-establish the foundation colony;

©) repeating steps (c) — (d) at appropriate intervals, thereby maintaining a

non-human animal inbred mouse strain with limited genetic drift;

® providing a non-human animal to customer in response to the

customer’s order.
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(d) selecting a brother-sister pair fromthe live
animals to be used as a new founder pair to

WO ee0ss2@id | sh the foundation col ony; (e) repeaPCnysS2004/026003

steps (c) to (d) at appropriate intervals, thereby
mai ntai ning genetic stability of the inbred strain.

30. The nethod of .claim 29, wherei live i s ar

3B odu B AT, el Yo APSmals a5 Broghted Hm SloTo,
ir. . The method of claim

g@?%g?ggﬁhﬁg&n%%&%gﬁtgﬁﬁam mal is rodent. 32. The

met hod of claim, wherein the rodent is npbuse. 33. A

B2t hoThemethoddifciaing 29, phdiciy e non-duied agingal ks wident.
cryopreserved non- human ani nal gametes or pre-ganetes

Jer L Vel LA A0 A0 SO ATRALS! o' (@)

non- human ani mal strain, wherein the progeny conpri ses

appr oprmathed sfmagtsinipk gbﬁatdwbﬂﬁy?df amopdiufrian apbpal inbred
produci ng, ganetes or pre-ganetes from brother-sister
E'aqlﬁscoews%yopreserw ng ganetes or pre-ganetes
produced in (b), thereby producing a cryopreserved

ganet gs or nfiRa Qﬁfg%f%ﬁ B Kolo) $6:8h8 idbh& AfRg.or ee of
each erete oral garrlé e1 ?notﬁg st ocf< ?‘?tracked such

t hat each cryop.reserv_ed ganete or pre-ganete has an

i dent (thi abp@dped'g gedigr@4tracknestoek bibetyerfressra¢chga@m:tes or pre-

wher ei h | is rodent. 35. The nethod
?mEtF%E?ﬂ@ﬁff I&Pg‘nﬁ@ﬁ ?@8% i s mouse. 36. A method
of maintaining genetic stability of a non-human ani nal

i nbreg) st r gioducia@MRe afinik fréd)crypabeficd gahieied odPici@insetes of
from cryopreserved ganetes or pre-ganetes of the

Pedicdigeas-trackeksi@ckt ock; (b) selecting a brother-sister
pair fromthe live ani rrals produced in (a) to be used

s a ?éf aﬁﬂbfhelt p%rsfr&lﬁl tléf Rv@adifiinda bl %Qed asa

col on rep at I ng appropriate
nméasmﬂbzspalﬁtbee&btytbhm ﬂne ﬁoumdmtgmg&mny c stability of
the inbred strain. 37. The nethod of claim 36, wherein

live (acle)nI millre%ea ng £e[p%(zc Ct%(%d) rt%l%l%%rqaette?nter%als thereby maintaining

genetic stability of the inbred strain.

30.  The method of claim 29, wherein live animals are produced from gametes or

pre-gametes are obtained from a single brother-sister pair.
31. The method of claim 30, wherein the non-human animal is rodent.
32. The method of claim 31, wherein the rodent is mouse.

33. A method of producing a pedigree-tracked stock of cryopreserved non-human

animal gametes or pre-gametes derived from a foundation colony, comprising:

() obtaining progeny from a foundation stock of a non-human animal

strain, wherein the progeny comprises appropriate numbers of brother-sister pairs;

(b) producing gametes or pre-gametes from brother-sister pairs;
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pre-ganetes obtained froma single brother-sister
pair. 3 . The nethod of claim 37, wherein the

waoovsioseh ani mal is rodent. 39. The net hod of P€T/EHBIZM4/026003

38, wherein the rodent is nouse. 40. A
pedi gree-tracked stock of cryopreserved non-hunan

ani mal ganmetes or preganetes. 4 . The stock .of claim
40 whié ei nCIYRBeRGHUIGERRIFIHOF RESSaetesoRpanice 54@ (b)yhgreby

JhReS nouse. 4 . A
@?E@g@%g@@?ﬁé&ﬁ%@éﬁg}g@% st ablrblilc{kfl of UZ non- human
animal inbred strain, conprising: (a) maintaining a

f oundwhemin the haedligrefemf etdtegannite exprsiganiete, in(thy stpelomueickel
di ked k, of d nh
ot o BRI et GaaP RIS b SR erBie e gy e gpble

pr odu édﬂ% ebive animals from cryopreserved enbryonic
stemcelTs of the pedigree-tracked stock; (d)
selecting a brother-sister pair fromthe |ive animals
84 beThewmgthed of claémy 3Bowhersin thanen-hpapn prised i tedenft eps
(c) to (d) at appropriate intervals, thereby

| nt t ed strain.

?h@ln%ﬁwaga?% nfi 3% @Hgfjgin %&fdeh{‘f@ lnlﬁd\}gé St Bl

pr oduced from enbr yon| c stemcells obtained froma
36.ng| A rhethodref mainstining genatic st#bilit¥loéa met-homhaofnivha inhred
44, wherein the non-human animal is rodent. 46. The
HEAhGATBFSELA m 45, wherein the rodent is nouse. 47. A
met hod of producing a pedigree-tracked stock of
cryopggser yedufiag 1k Bihad frdi erRpiiskesd %aﬁ%fé%ﬁﬁﬂe'-g‘ametes of
derived froma foundation col ony, conprising: (a)
thiotpadligtasefraskedystagksf r om a f oundati on stock of a
non- human ani mal strain, wherein the progeny conprises
appro i at I .
or 0 du ng g Hg%bzotggzré%gtg el%%r fr?ﬂl%flee{)v@ﬁﬁﬁls gﬁss)c%ugred in (a) to
Peuided as é@l}:w%tﬁﬁw' P5ie to/fenghtadIib ¥ hindatédresolosy);| s
produced in (b), thereby producing a cryopreserved

enbryoni c stemcell stoc wher ei.n the igree of, .,
each” @hbr yiSRPAINGSEPS §2) SOPE SRR r@ﬁﬂ%éfdn@a@ﬂﬂng

genetic stability of the inbred strain.

37.  The method of claim 36, wherein live animals are produced from gametes or

pre-gametes obtained from a single brother-sister pair.
38. The method of claim 37, wherein the non-human animal is rodent.
39, The method of claim 38, wherein the rodent is mouse.

40. A pedigree-tracked stock of cryopreserved non-human animal gametes or pre-

gametes.

41, The stock of claim 40 wherein the non-human animal is rodent.

42, The stock of claim 41 wherein the rodent is mouse.
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that each enbryonic stemcell has an identifiable
pedi gree.4 . The nethod of claim47, wherein the

waoovsioseh ani mal is rodent. 49. The net hod of P€T/EHBIM4/026003

48, wherein the rodent is nouse. 50. A nethod of
rrai ntai ni ng genetic stability of a non- hurran ani mal

bre ain rJS|n oduci ng live aninals

T AP S brpReng et Binot aet hymapipelifal i

E’t?aﬂhgfo risigcked stock; (b) selecting a brother-sister

pair fromthe |live ani mals produced in (a) to be used

as a new founder pair; (c) repeating steps (a) -(b) at
appr of i at sainteisingz fopndatien splpnyrdorthe inbretbstepatiet i
stablllty of the inbred strain. 51. The nethod of

cl a' é%%hgmél p'eHl et%al ne(%a; ?t%l?op&ggé%?egvédr Qﬁ%ryonic stem

errbry rom a

bé’ll%tdéﬁﬁrecﬁfrsﬁﬁhe Iﬁﬁinﬁahcﬁl?colaﬂ'}@ met hod of claim, wherein
the non-human animal is rodent. 5 . The met hod of

claimb52, wherein_the rrr@?ent is nmouse. 54. A
pedi gfcbe- t PERIKERE dive apims Eom spyapseseried crbrYdigrstpm cells of

&%Wg&g kioctemcell's. 55. The stock of claim

erein t e non- human animal is rodent. 56. The
stock of claimb55, wherein the rodent is nouse. 57. A
genet {@al | yelscttmglalbrqtédr-mtnn}bmnﬁqmahﬂrmammlséd bstused as a

(ta n% one of nmethods of clains , 29 or 4 . 58.
%}@ﬁ%‘i R%%al |y stabilized non-human ani mal inbred
st rain of claim57 wherein the non-human animal is

rodeng,) 59rep$£’cﬁ1@$éiﬁt(b}?t@|(ﬂ)’at%b%’@phhté@ﬁteﬁ@ﬁ- tHeraby maintaining
animal inbred strain of claim wherein the rodent is
gange stability of the inbred strain.

44,  The method of claim 43, wherein live animals are produced from embryonic.

stem cells obtained from a single brother-sister pair.
45. The method of claim 44, wherein the non-human animal is rodent.
46. The method of claim 45, wherein the rodent is mouse.

47. A method of producing a pedigree-tracked stock of cryopreserved non-human

animal embryonic stem cells derived from a foundation colony, comprising:

6)) obtaining progeny from a foundation stock of a non-human animal

strain, wherein the progeny comprises appropriate numbers of brother-sister pairs;
(b) producing embryonic stem cells from brother-sister pairs;

(¢ cryopreserving embryonic stem cells produced in (b), thereby

producing a cryopreserved embryonic stem cell stock;

wherein the pedigree of each embryonic stem cell in the stock is tracked such

that each embryonic stem cell has an identifiable pedigree.
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48. The method of claim 47, wherein the non-human animal is rodent.
49, The method of claim 48, wherein the rodent is mouse.

50. A method of maintaining genetic stability of a non-human animal inbred

strain, comprising:

(@ producing live animals from cryopreserved embryonic stem cells of

the pedigree-tracked stock;

(b) selecting a brother-sister pair from the live animals produced in (a) to

be used as a new founder pair;

(©) repeating steps (a) —(b) at appropriate intervals, thereby maintaining

genetic stability of the inbred strain.

51.  The method of claim 50, wherein live animals are produced from embryonic

stem cells obtained from a single brother-sister pair.
52. The method of claim 51, wherein the non-human animal is rodent.
53. The method of claim 52, wherein the rodent is mouse.

54, A pedigree-tracked stock of cryopreserved non-human animal embryonic

stem cells.
55. The stock of claim 54, wherein the non-human animal is rodent.
56. The stock of claim 55, wherein the rodent is mouse.

57. A genetically stabilized non-human animal inbred strain made by any one of

methods of claims 1, 29 or 43.

58.  The genetically stabilized non-human animal inbred strain of claim 57

wherein the non-human animal is rodent.

59. The genetically stabilized non-human animal inbred strain of claim 58

wherein the rodent is mouse.
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