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WD 2007/ 146344 PCT/ US2007/ 013884 SPERM CRYOPROTECTI VE

MEDI A CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
weppliaedston clains the benefit of the filing dearasedo7o13884

U S. Provisional Application No. 60/812,833, filed

June 12, 2006, entitled "Spermatozoa Cryoprotective 5

Medi a", by Osterneier et al., U'S. Provisional

Application No. 60/840, 744, filed August 29, 2006,

entitled "Spermatozoa Cryoprotective Media", by

Osterneier et al., and U S. Provisional Appl i cation
No. 60/ 854, 501gpfi)fEg ntitled
"Sper mat ozoa %opr ot ?‘(?I veﬁvlgeéi; terei mer et

al . The teachi ngs of the referenced appl ications are
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STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR

DEﬂﬁg Mmmlamsweeéde@ﬂ om ﬁmgda% Bhlﬂ@\’l'gfo dfggﬂl L

uppor i under G ant Nunber 24, awar
Applmtlpeﬁ& 6184 2i%3a: Bledduneidal 2(}06 mktethgb‘iﬁmemmomébyOprotecnve
MedfEe! hA0eabl @t sl BACKSEAAOP.
¢ éﬁb N Féevofadt :ﬂjoﬁgfr 3? lv%d‘g%%égghca’ltﬁmenone res e%ﬁﬁg—&_ﬁuguﬂ
29, 2&% antigled B penmpatezpadrryaprteptive Medid, )by Quemdipret al., and U.S.
ul e ‘
Provﬁ%c{:r%ieaégﬁgat{&ﬁ@o %ngsi ?élf tflchOc&b%{%%)%&ggag%cftfegbngelfr%z}tozoa
Cryopr(nmmed‘dbdla’émmrenﬁhle&al né‘hb yeachmgb efl tigt refdrargced applications
rl hos strain or nutation
are"p(;%ﬁ‘t’%ré%crir% a| hed relﬁé%ﬁ’ St é“r lasm are nost 20
efficiently preserved by freezing and storing sperm
STATEMERT RESAKINNEWFEPERML LY e SPONSOREDRRIESE ARCH O
sperm di spl ay variably noderate success, are
DE L . : .
pen on the genetic constitution of the male and
h i r bheen deened i.nadeq or
a?fﬁfs Ié%ﬁeea s Pl 35 G R B Mo
RROW 24 ;aavairdedetyhthed Natiomal hmynmseﬁdwﬂm di’hecgox&nﬁnmt has certain
- ht ﬁ‘ 1aree Iess adversely affected by genetic
ehty I BSIBYERHOD 55 are needed. SUMMARY OF THE | NVENTI ON
The cry protective nedia and nmet hods of the present

- BAOKROUND ORMRHENNVIENTIdEN net hods of ‘cryogenically

preserving sperm(e.g., manmmalian, including human and
noRevélutiemaryradvaicss irsgriionasresaaianand tha@bility ng creamnetically
- ar r.eat |nt st 30 because it he
specfHSal o RSE My Alefully A brwbBbllef Heuts B Bl £ mouse
straiy ayafialgds donsidmegivahrestic2 0TEE k46347 clald 4E207 pAtid8R4ly those

herein, .the termsperm,r,efers.to s m and
i i MR oo B PR G Splih BRRP RGBS mos
efficieaflg prasdrved b@sfrccazmgmmlt sering/permd ITEh)a rﬂéthbdi@curi’etﬁl@tdn@’loyed
r se

for oF3PRPFB TP oL PRI SPRBY Vo Bierers Staiey aredependent

on margeham Edtistitutivh ofttebinalZe8l e ABEE,Sh %ehéiraﬁ Habh Hé&ﬁéd on

fn‘orane of sperm and a free
1nadequate the safe preservauon of most inbred mouse strains. Additional methods

for cryopreservation of sperm, which are less adversely affected by genetic background,

are needed.

SUMMARY OF THE INVENTION

The cry protective media and methods of the present invention, which include
methods of cryogenically preserving sperm (e.g., mammalian, including human and non
human mammals, such as rodent, including mouse and rat, sperm) are of great interest

because they consistently increase the success rates obtained with cry preserved sperm.
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5 radi cal scavenger (e.g., a reducing agent, an
antioxidant). This cryoprotection nediais referred
wo eonan@siih as CPM I n an alternative enbodi mnenPCT/URE07/013884
cryopreservation nedia includes two of the
above-1listed conmponents: a cryoprotectant (CP) and a
free radical scavenger (FRS). This cryopreservation
nmedia is referred to as CP-FRS. 10 In a further
enbodi ment, the cryoprotection nmedia includes a free
radi cal scavenger. This cryoprotection nedia is
As usedfhereindhe terasspeR8 refass iospdrrhané ismnnaltrmoae fTiime’ bayOpreservation

medif (156 ST 1o SIcRY Brch o Bime e AR Suefifn BoaRris @l e

embddément, a&rmlroteﬁhntf(lalsb Iré{ﬁm@d tS HEH cABPY@EEIve dYent); a membrane
al- buffer; l-bacte i al

. proteB P isat bTiEss otapivtip SRCUIEROY OF JreeRaS of phérms and a free

radlcam;w&%@r (A8., B eaiethg dgenhah hGokidant§ n"l’ﬁﬁldti’?dﬁrﬁtecﬁ@& fhedia is

those in whi ch rodent (e.g., nouse, ra bovi ne
ra&“@FtH@ﬁﬁﬁnéﬁgPh4are cryopreserved, the cryopreservation

e £ AHerMrive$athod HRER! az%ec%y@pré&iw{tﬁa%ecﬁa %m@&% t% of the

nmore) cryoprotectant, such as a sugar; a (at | east
abovenhisted f-‘@ﬁmoepntm) peyyapsetsetane((Pand et fien radientiscavengse (FRS).

This E@%g GEN SRAG! is (SHereG 35 hs PSR ENE Or 20 nore), such
ng agent, such as nonot hi ogl ycerol (MIG
anky a)furﬂﬁr eragodlmantiém cryoprdieciivnmoelis enrlydastacdfiés radsal

scavneh) ThisboafiS6iecddh SERATL MaGhed d AFREAL 10 2 1 e
sudh usgl heareinpthe . terinm “aitfdichuides at refenyibo tatreast epe’t dvel also “one or
more o Xﬁ’ Eﬁ %&%%gﬂﬂér}té S’adgit%%g{ &bs cgs %l PRk w{%ﬂ: ég cP:lﬂmgt ﬁuec?-x as water

I'n CO
ora ﬁlglsyﬂmmdl/hnﬂemdneﬁmcgﬁrm agem@g&tlimbldtlc@) antivdfal agent(s)) can be
l§,$b i nat %p with raffinose and/or |actose (e.g.
inclugle fFﬁ%g and/ or lactose in conbination wth glycero
anm wrrti rlapythesdimghtscalch. as hl‘ibs‘éﬁﬁ Hi¢ieroleho@ f1Bmbese, i'ah)?
%a{ane rotectant is a otein, a nagn-praofein or
boving, nafareacreff)meé?we%z e arywaﬁesswaflep medig,(CPM) used

compiiRes hf(éﬂemwldm%%orbﬁ&yﬁﬁmc@ﬁﬁ ﬁfcﬁta%tsagar b atTbddf one;
skimmlk, egg y conponent of /in/dérived from

one o yorg) H{eﬁtbrmmetﬁcmt a@d agfrgead Balsswmewtcbpasm@ one or
more}) W} bR khtzing aégﬁvﬁchré@inc{mt)gggajoy g@':[@v Hﬂﬁ“&ﬁes

fertility of cryopreserved erm

antloz@wy sugBayrepued sdpbtinen 6334, In &Hefnﬁclelﬂhh%‘!mmtésth@ Ragar is a
msac@ﬁah@a fgaas: ESraffh f‘l?tiste 6t i saaehﬁﬁd& @5&95@ BloYE. Okn%&@ggﬁl ]

erm USt rates t uces
emb Wpﬁﬂe@émr@ts@pm i igbyaebdton pr@’I@Le/ @ycqlBghickmdn be used

aloné?’ooil-lﬁ/ c%%nést%l'\%t}? Eoh (ﬁh&eﬁg efcll@r?ﬁylé pa%?fcgl?g)/g%ﬂ??z or in

enhancenent of spermfe I zatro
comhingtigy with raffinpgmand/or lactose (e.g., raffinose and/or lactose in combination

with glycerol and/or propylene glycol). In specific embodiments, the membrane

protectant is a protein, a non-protein or a combination of a protein and a non-protein. In
specific embodiments, the membrane protectant is milk, skim milk, egg yolk or a

component of/in/derived from any of the foregoing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows that monothioglycerol enhances the fertility of cryopreserved
C57BL/6J sperm.
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FI Gs. 5A-5H denonstrate that the presence of
nmonot hi ogl ycerol (MI'G during bovine sperm
W@ eyapi@ser vat i on enhances post-thaw vi abi | i t yPCBpsIon7/013884

fromthree collections fromeach of 6 different bulls
were frozen in the presence of MIG at the 10
concentrations indicated on the x-axes. For each
collection, two sets of three straws each were
created and anal yzed twice for spermviability.
Differences in spermcell viability anong the
t rid&t. Ratinstratey thatléSHramhanets tls¢ fegtibtyadfysyeprofervet CaHBE/6J

soerndn ar esine transforned percents and preplanned

P m%onparl sons to the control of no MIG using Dunnett's
MR 8. illuftedted that MTIGIsddua¢ssthe RES ireayopfedeﬁbaeﬁk&frdﬁom both

rr f or anel s B though H 15
C57Eﬁr/pﬁg§§ é%@BZcé’yﬁléh?\Iﬁ/‘cby)a '€ sperm for the

| MG 4dUiabisates’in ethedheritiof speranierafiZfivoh capsbilitoifed as

were djfferences within those bulls shown in panels B,
CIYORECSCLYAHOS: FI G 6 conpares frozen versus fresh

MORI@Esh 5 AgS M Gefdhstadte thak hedirbasics of ﬁ)onﬁ)ﬂﬁbglblbé’r@l' {MTG) during
rate. FIGs. 7A and 7B show results of assessnents

bovineSpefa grpreseEvatign srhanpes pestdbaw vighility. Rpermdrqm three

colleStihTRAR edech bf Sdiffer&R ®Es W%?éjfﬁ)ﬁerpfn R beskice b MITG at the
sperm from C57BL/ 6J were frozen in 18% Raffinose

concesiasionprintiesdedpr thesraxesvbiop aerihedlgciientvio setpnd thige strpws each

n v RO A
wers SR RSB kS35 05 ) DML PR R i
amongtihs tigpimais erd deidrenisgbunsing\enalysb pfivaniancad arcsine transformed

percei i SRRl P B8P RO By oD PR PR Bhinoa

Panel AfiBusteded the ameaurayld stantiaditdrroes fiwdhea 6dulls svhilepraotls ® thongh H

111ust¥ra% \Peli!g'e:f u% g*a%{ ﬁ%g%ret%e 4 Vcﬁig{dol“ lqmgx%r% rg%tgﬁent affect was
notecbamwdnermfferenbémnhmahms&tlnms ishewnsdpandls By € end Bd 30 to

o B e R iy o8 B SRl g8 T efts on

fertiliatibn katzat i on of nenbranes of sperm and a free.

radj cal. scayv er (e.g., reduci n ent . .

aﬁﬁ@& %ﬂ%?e@ mﬁéeéaﬁﬁef %%S?FSl%%%%f%%&f&ég?relftmmblc free
radictlckRngagl FRS (all types of cryoprotective, media

descri bed herein), the term"free radical scavenger

r iG-S thows r§§}’d§t°§ ek &R WhigdipermR ffom &gl {obvere frozen in 18%
RafﬁhB&%SgE?én@éﬁéd@zﬁhﬁ@d'ﬁ@'n%onoﬁﬁ%@ly@efép 2004 61’6'16\361% thawed and
PCT/ 007/013884 as a substance or agen
used fendp o fertiizafian ysing earptes fermisnprrovylated $$7@eL/6J fommales. With
I
wis SRNER B fRabiaft Wil ol bt StoriE UL o,
described herein), the term"reducing agent" refers to
DBngb%Egbmﬁ TR SPPHRAN TN n a redox
ucti on-oxi dation) reaction, reduces another
splesasibed dleraim ista eampositinm mfnd;:d tAss eryeprobestia mediv oh
ol SLEHER55 0 T L R ARAR iy BYREL oAl i o
mamirgale arglonatamainmal§.e rsoecerabalibehg tieecryoprotective media is referred

to as CPM and comprises a cryoprotectant; a membrane protectant that stabilizes or

assists in stabilization of membranes of sperm; and a free radical scavenger (e.g., a
reducing agent, an antioxidant). As used herein, with reference to CPM, CP-FRS and
FRS (all types of cryoprotective,media described herein), the term “free radical

scavenger” refers to a substance or agent that removes or inactivates free radicals, such

3
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.agent that reduces oxidative damage to cells and
bi onol ecul es. The conposition typically additionally
wa@oeophises water in sufficient quantity to mai PCBURS2007/013884
functionality of sperm Alternatively, a liquid or
sol vent other than water, such as saline, or a 10
physi ol ogi cal buffer, such as phosphate. (PBS),
bi car bonat e, HEPES; MOPS, CHES, MES, CAPS or Tris,
can be used, alone or in conbination with water. In
anot her enbodi nent, the cryoprotective nedia includes
as a gibstapep poagsat addeddad mixtyre a ofdea i@ ERMeNeRIdRgdivatnfice radicals.
t oo ] :
s ORI, Wil (TP I TR RG (e YEs of grvppgstective
mediaglegeréifed hefein), the/gpnéseduging agendirefpetoarf eloment ov adleonigound
. e . - I | further
el EleliofreTEREH O B D IR Rulces b fhet B ejemsgt o
compaoidy.assised/berg, vathoreftoageno CAMCCRA®R $1and FRS (all types of

cryo BN RERELS R NIt o) AU PRl (i fiptance or

agen€ fHaPfdduess svligtive danfdgeflth celedndbiamioldonldsO THY ddndiolition

.functionaljity of .sperm .as I.I as additianal . .
picglfiaadinally dempusd vajininuiniont Benitdo cRaplL) finsfionality of
sperd M lBenatBRly, laiqued ¥OSIESR oWl it WhteS RAERhs sl Ust 119

nmal i an _sper such _as rodent. (e.g., nouse, rat),
physiplopiie) bty -?ﬂég]af ehpsbatedRRRY, bigshpnatesHEEES. V%Po% {CHES,
MES) U/SIES of£ #E) dafldbe 1264, AneCHTR BB ARA kL dtkrhuman
sperm as well _as non-mammalian sperm such as avi an

( elyanotheyicpeadiment hecryorsptestive myegtrinehides # ayyoprriectant and a
free $4afdal GdRRSEerin@ HoeHof 1851180 Q?ﬁ’éﬁ?&’aﬂﬁggﬁfii&taﬂr T%Q;Ugfdﬂfrgt'r%ctive

fish) sperm The cr¥oprpt ective 25 I's use
medigy 1efggresstorheagingn (B-IBSeismsefd Hirrpevordresaryatom aflspatne §oof a wide

v A o P L L AIRES) e

medigdndtilesad frge raslikal seyenpermamtisiogengt inchide mrorypdytraientadt or a
r fi l.y nodified rodent e.g. . .nou f
meni ST ASRELRF “to! et iohd BB smipOstlion HRER Sy ad fhdranry
comjsrdwslrale evatardnshifitde rlxthubﬁlety_t?ﬁaémairﬁﬁlﬂmﬂ a:lllﬂy aﬂs( pmhh ) as vggll as
el | as genetic , i fi.ed non-mammal s (such as
addiyong) W@Bgﬁ?’ﬁ%&s%ﬁ%{bﬁg‘@ffﬂlf&m l'y modified birds (e.g.,
chirak eampbsifiseyan b 03 oP Brydbfedgrvatog of b it DsEng
produced for consupption, conpanjiqn fish)). The

manhaR Sy T UGR 82 FU5BL(C- GremERTF: Eath NoNTIFs 4Rins, fekige, swine, goat,

sheepRabbit, HoPse, CAMEE®) ipe b oni-ARRT Mafhal REH Runall sp&en, as well as
enbodi rent, the pethod of cr eni cal Iy preserving

non-g3EFRA AR BETR: HGh 28 AYiR&FiEe agi%g%rte@@m% og §eryppnion bird) and

fish GRORITrE@fceldEd &ﬁﬁhmg kB, SR BF BdrhBakibn G PGRAKC At i
o 5007/146344 PCT/ US2607/ 013884 %_r 60 HEUPARRNC Frekrbpiblective
mediggirperdi fos frapaasEiGHpR iof seerax ohteiagd fiomevertebrtes of all types, such
as mbAb M Rudibd befetically QRIRAEF | Afbrab e A1 BRERI AN ding

protectant that stabilizes or assists in-stabilization
genegeallympdifipdanammabyierey spame opRynesl fromezenetiiablylmodified rodent

h UGl n rap,. .

o SEBAGISRS 1OPURT S RSN, B05CIEh, i v
othenpatioa compamop andshmal)] aawvelhhs gerfeticatl e modifiddon@asmhainenals (such as

sponk kil SORLARLLED, Rpa 05 L5ATR: BSCbRBeb ooy i
and gdn{hdsepreduded tfor @swsinption,coygankzmefishy). | Dt edmpgattion described

hereftnhc%n be used in any method for cryogenically preserving sperm.

In one embodiment, the method of cryogenically preserving sperm (producing

cryogenically preserved sperm) comprises (a) combining sperm to be cryogenically
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conbi nation, thereby producing a cryogenically
preserved conbi nation that conprises cryogenically
w@e@satesed sperm In a specific enbodi nent, theCcTEstvodo13884

of cryogenically preserving sperm 10 (producing

cryogenically preserved sperm conprises (a) conbining

spermto be «cryogenically preserved and a

conposition, referred to as CPM that conprises: (1) a

cryoprotectant; (2) a nmenbrane protectant that

stabilizes or assists in_stabilization of nenbranes
presepredagd prrompegition) that gonarrises gt least one 9f Sigiollopdng:H{1ha a
OO B D O R ization of
membyiages dpeahandd@d) adreggadinel scavengat (svolrbs aaedusingagenher an

r Subj

antlo)? ﬁgﬁﬂ%qg@ a IE% ﬁ:% (qué%tﬁ fc?gégr%?e%g?gﬁxggp% -Sperti éomcblnaﬂgm also
referred yopy ths aniviat ccnnbmﬁtlsxp er theicontbiigationaoribie mayopwser\tdale laﬁdeo)

rod cin en ese ed conbi nat.i on
subje B HeicH SR &P dfonY SRLESFT UG SR BrRe HheR or bsrig in the
comb@timbhnﬁxbteby p(rbchibm‘g)ﬁbtmémeﬂllﬁ Preverved YOmbasAior @bt cofprises

ced 20 to cryopreservation and can be
°W°£BWQXP§& Q@Bﬁmtl ons that result in

C I Qpesi€ic \eattodiment, tHeRfétbd Bf ERO eﬁemwﬁﬁeb&nmg sperm
i mmedi at el ter roductlon or W|th|n limted

f
(pro @Pﬁ&&y%ﬁf*éf*ﬁ Y PresPry e SpERIPIRISGS @@ge}%mg@ﬁe@aw e
cryogéﬂ{dall?Qr&Hﬁveétané@}boHﬂH@uﬁﬁlt RifePEPHUSIETN, tHalcotBiRes: (l) a

not adversely affect the, viability of the sperm such

cryopgeteciaph (Famembsaneprotasiant thit siabiEnor 285t ingtrbiizatios of
mem@tfahgsr of dper; MPOAYaStke rAfiRal s‘%ﬁ%r}gep Guch &8 @r@d&‘:m% e;Fent or an

&eserved spéerm t hat exhi bI't consi st ent
antlolé'éﬁtl tofpseduce i emhinatis éqn’@mptqcnaﬁ meidéa-$parmi domkindtiom, also

refer@@ &5 {}1% lini®ih E4HBRLASE ﬁﬁ% c%&%gﬁtggtte 'b@%g?ogos L) and (b)

presently aval s an
subjectamg the combinatiwndatconditians Srapersalt im eryopresenvatiab of qunima the

t bout 2
comb naqz)gé%%?ebgeprg uczn%,% rc]fyaoggxgl}::? (J’E)Bl%g%r ed fz?rgﬁn}a 100 ﬁ?“ cglalprlses

cryogutcaHYpeesbmepepenrmre bet ween from about m nus 80

d ee usto bout .m nus 200 30 deqgrees. Cel si us, .
| AR SR blfRbE (R3rIAR 4P BF 6 e 1T eceR prior
to cr;mpye:spnaaen ua@l cstpbe subjeated trecawiditican thdtdesfulfﬁntce&gpraéeradnon of

e R kR 30 05 s P b aer

is prddiluﬁws Qﬁloﬂﬁgéﬁaﬁoﬁ:&hﬁ belSarkied a0k an§i tiihé aB&0prode@iodasat does

. %Ie | %f @égow 6344 PCT/ US2007/ 013884 The . .. .

not agyriqly PYEHtHY OPCHB; TUch #.fr BMERTRAR BRY time within

abouPSIPRASaRES Ak ntglswscm@a kﬂ@\e&ultﬁlgt ﬁﬁ agd c@bp}e,lseﬂved §B&m that
n vitro netho assessi ng

exhlhlwnsgwatht?rofeﬁémam petegtal han thy f@ﬁ%mrreﬁ pelcafialpfe
cryo;ﬁ@d@sﬁe@es%éhﬂ %B%‘i&fjl.ls(lﬁ%"ﬁﬂeﬁerﬁg" dvial¥blb PndtREAY arnd BEiA

nbryos, for exanple / or an 1n vivo nethod
Prese(@t’gn cambe &8giedquigt @ keenper frororabott pliif sieicregs Bglsius to
[
aboutf rﬁfﬁﬂs %O Qb%e%@mn%{ ﬁg gﬁ%%ﬁé %@%gggﬁdpqﬁ %@cﬁ{) gsgﬁvaélgp is carried
out aﬁo@ Wﬁm“@bﬁaw@@uf manns\&8) degbreat@edsius frecdhont nghus 200
degréégt clsiut d E%g%%gge%gkéldle%nb%h th}E‘Xl? GRe resﬂﬁjn%dérpgprgge%véﬁ sperm
can be stored indefinitely at an appropriate temperature, known to those of skill in the art

(e.g., at temperatures that range from about minus 80 degrees Celsius to about minus 200

degrees Celsius).
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nodi fied vertebrates (e.g., genetically nodified
mammal s, such as genetically nodified rodents (e.g.,
wowsa4e3nat ), bovine, canine, feline, sw ne, gPEL/US2007/013884
sheep, rabbit, horse, 10 canelida, pet or conpani on
mammal ) and genetically nodified non-mammal s (such as
genetically nodified birds (e.g., chicken, turkey,
conmpani on bird) and fish (those produced for
consunption, conmpanion fish). Refer to Table 1, which
is alist of animals for which the present invention
c dfhd Eertiléztion [capasétytaxiabilitied dperancan be dseesyed heidg ofiethods
[ r
knowfi R LYot Mo SR ot BN E, o depesning the
ablhwamﬁughm ovcytitrawvith edngr theg sird dgmbinedAmmqubeted (theirtgbilitydd form
0 re ars.( r.af e
-cel?ﬁ?(:giog foa %ga}mPl%prgao Fc)l)i r bﬁfe g n yiv rfnegy)ﬁe(e grrg)&bagges)si’ng the
prodiitivheflioifspringby émalss mwwfdmﬂiee{ettil&ed @bcytexhngripbdnted). The

cronol ecul es that stabilizes or assis
et G B 55 b iy TR veSh it Bom Verickrates, ncluding
mammdltkaxm\mﬂﬁxﬁamﬁauﬁhoﬁ@l @begn 1ﬁ¢lbhm@rsp§1|ﬂ1 Bbaideld RaWdehetically

rotein in rotein or conponent
modifig ervet?f'arateaﬁﬁg( §?neélcla’fllé @QdégP%Hlmfgﬁ%lWﬁ’é pS geftigally medified

rodeﬁt@@é’?' Ribud& GAH), BviRd) caRink %llﬁ@rktwlﬁ@ -gdat she rabblt horse,
nono h|o I cerol reduced gl ut’at hi one

cameéxdédmi@r aO@Bﬁlﬁpﬁ mqr@mak)@pglasn@w@élmwl n@p- s (such as
geneﬁ@a{[g’l 1%&1&‘1%8)bi;]rd§@9 %Qb cﬁ&‘?ltﬁﬁ& pﬁuorpeigary da@tﬁ peﬂ&o%e

trons t |n cry preservatl min
produ¢pd fop ﬁmsnamh@m comm@btislpr dader tegh ablect.yipicke dea lisiopf animals

for“q]qap{hg z@?ﬂ rgeslgg cryopreserved sperm 25 The

nacro can e any macronol ecul e
dehx:crqrtasuembm rrmntss ﬂm}ze@ma@f crypgenigally preséringhepeninas

o863 PSR UL LS50 e G BB o o

comymises (1% ancrgoymmcm,rsnah lasona ndmcoaﬂ supmrs (@Lg)j reffiade; lactose),

e 5T PRI GO S 2o
or mipthdeiof rﬁadrcblﬂblfel%de@ﬂfat @dbﬂfﬂee or astswtssmmﬂﬂllﬂiaﬁdn of@nembranes of

opr eser vat, on can be_carrjed .qut at an after
sper (o ane iy of SR ki i i Tl Bp W a protein in
milkaé heIk profegn i &bhﬂ)dﬂe)ﬂt HerddTR aBAEE YA EOFadfond B&&v@ngw E\ibh as a
nmouse or rat sperm _cryopr eservati on can be ca

redugig agent of gn epfiexidagt{es- >e¥B%‘ERth’9‘61YﬁF¥ﬂ!Hr@@“%?ﬂtgé\ﬂaﬂtlo?%(GSH)) to
prodREDLHERBinatisn EorfdirbiRetive XRAR-Serml HATY: SARMY-HldAB) 9|f1b3 ectmg thc

human or bowvj ne sperm can be 'carrjed out up to about
combinatis foscogflitions Hah aeredt igerespressey diomsit saermom the combination,

thereBy§6dNEMd Q@ry'oﬁre@ellogi %991“1%1@3414}1? p%@&'}éﬁ%§§8éd sperm.

carried out aterrperatureo from about P
The a@@my&e@&@ lmdtcen &b euy macHemolzgae dgeqgihsd hemin oF amy other

macﬂom&%@é {Hafn RO AL TR hardciHRR ??S“?ﬁé’gﬁﬁﬁ%oh&&ﬁ%% @
a tenperature between froma m nus
combil@gfrl@e@ Bedryopresareeditio ptOdmpmenQO(o aipepressvatiosl idumn be
subj ‘f‘%g&ﬁ?}v?é‘g%%’%g ﬁ{aﬂésﬁ t 1H %@bq%’égs\%as g of ?ﬁ%—gﬂe% th(%rg 1&1%%2&%1%
immedistely bitet ihis rpeoducetl Ime withsn hﬂnm@dqreymnraﬁse itvegdrezipeedn
stor d i ndefinitel resyl tin rma
Crycherfion oL 6 snBiff obhas Suime Al il onet g ut o,
signifieanty aMSemaﬁ'ﬁﬁt &t Vlabllw afithelefnir Fot ¢xaaipl@nwith mouse or rat
sperl%otentlal of cr reser

cryopreservation ¢ carrleg out at any time within about 90 minutes after it is
produced. As a further example, cryopreservation of human or bovine sperm can be

carried out up to about 24 hours after production of the combination. Preservation is
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sper m obt ai ned using presently avail abl e net hods and
nmedi a. The fertilization capacity or ability of sperm
wa@anhessassessed usi ng methods 10 known to t hpeBUSL007/013884
skill in the art, such as in vitro, by assessing the
ability to fertilize oocytes with which they are
conbi ned/i ncubated (their ability to form 2-cell
enbryos, for exanple) and/or in vivo by assessing the
production of offspring by females into whomthe
fertilized oocytes are inplanted. In the case of human
carriegyayt gf a fespparpiureaef bem abgptelis ¢ deegregbCelsiys toaboheminus 200
d onal
degreBS RERAR) gH?hg(flﬁg?éﬁfg?ﬁxgﬁ %%%%@ése{éag:%g #3afhel %ﬂf&t‘
tempaaamg betaveen diminh abgut asisay §0 degrens €elswsae ahgyut rhimus QDG degrees

to.t.h d
Cetsifh, BEPiE P ePHRE o 2EHEIRT whE oot the SharplEivsg apd may also
be washed.i Tn all embodinneed desblhbedTMrbmd tlmfresulﬁﬁg eRiopAdskived sperm can

be stfipg Sitetitdl? ) Hsree RO PR CBUAREGE M o Bt oot

cons@t@ﬂﬂy b fejlizaiien poRhOAlIaBiraite, feillization PolRRalT cifdReserved
| act ose) ; a menbr ane

: ars raffino
Spembf’ é%ﬂng%?eﬂqylaé’a‘ze'ﬂﬁﬂe&ﬂﬂséé‘élnée fich as a protein

( er& fertilizakioR capacith'0? Bilily 60 Bpctd & Berhseaslséfd usshg methdds
rotekn contained in skimmlk, eg or a

knowartsttlé?%? A sktlbintbe aitrsushgs o rieyo- Dy ascseinBiha. ‘ifégtYotP fertilize
oocy@§ Wlﬁi \’Vhicﬁ tﬁé}aﬂe lcbABideaRnibARRRAP §§i11%f to ﬁprﬁ kel &1

3) free radi cal scavenger, such d reduci ng agen
for e@mﬁﬁ) Y proiri vingrley gssesying the Hrodussion |oé gffypangby ferneadg@mo

d

o B4 Q3 B o BB  RaCOTRAIRA S, frtiain
capagwbqr@énhfwgan the asssmdnmingavaileblegoettinds, swsh asreafunctsndl mssay,

c [ ati.on
s TR e AL R R e

(binditngnpit the eperox foahe esra pelbthciiag omspéihepéngiration into zona-free hamster
o onbi nation (the conbination to be cryopreserved) is
OCY1ES.
produced prior to cryopreservation 30 and can be
S Lilhxj aes;ieexﬁct anioetiticht, dresmethad of estdgenically preservmg sperm
{z at.i on_of tsq)erm in th conbeﬁ] 140 h
COmR“ TRPE BRI L0 78 P QRFTEEG Y FFOSHN Y9 A a a FPmPpgtion that
compizes O zﬁfry&[ﬁrotdctdnﬁ, wlﬁf:lﬁ) d;lkﬁﬁCbr ROECRESS €68 A rafihosa ladiése); (2)
rried out at any. tine aft rod ctlontha does. not
ame%%@ﬁefnretsmapy ViHtbisaangergmo Fh 5 BHTPToR (e K OF &
protefPEITTAinE® in AXRIEUIR mitk bR a PGSR &ﬁ&ﬁfﬁ:d in skim milk, egg yolk ora
cryopreservation can be carried out at_any tinme wthi .

proteyhepitaiged i ag wlkhbatstabilizesorasyigssip stabilggtian of membranes o
sperfPCahd) ??Wé@ﬂa%&&ﬂscaf@éx%@i CRih B iR héé'ﬁt baf ﬁﬁﬁdﬁ&’ant (e.g.,

out, r exa tenperature of from about plus

mon%hloab(fﬁéésreéw%ﬁ glgtatlbo H)i eurrodes aleqirleiastiar| s us.

(cryobfbtécﬁ?s%' hé@a® 3@r x&p;@%%jé@ﬁhgme' Snfhdddito
out at a tenperat ure out~ m nus

condifiogp et resgli|in |cwm@eab@gn offspersm 20be denmbiaatotethgiehy producing

: acry!)&;opr £ BRI élgﬁgltl %aggérﬁfntpe%dc{g&;rgé rved Crm? T h%%H]#J%i ng

eserved sperm can Ini'tel
combiatiant (tgcaplinatian © ter grpgpresevedds p]:ugium:d praor @)dnydzprbservation

[ riil | zat I.on e
and c%gl?)% ﬁg%@{ecﬁo %gﬁ({l ?sf t%lag relsu £ CIBIO%S S¢ Vg‘%&n of srplg:%g ih Ii:‘h
comlninettwmadncdlamgf gitee $tein pryduaed lof atithén mhhhmdqzenod after it is
produced. Cryopreservation can be carried out at any time after production that does not
significantly adversely affect the viability of the sperm. For example, with mouse sperm,

cryopreservation can be carried out at any time within about 90 minutes after it is
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and nmedia. The fertilization capacity or functionality
of sperm can be assessed using nethods known to those
wW@booghkiid34 in the art, such as in vitro, by assSPCFURIN07/013884
the ability to 10 fertilize oocytes with which they
are conbi ned/incubated (their ability to form 2-cell
enbryos, for exanple) and/or in vivo by assessing the
production of offspring by females into whomthe
fertilized oocytes are inplanted. In the case of human
sperm fertilization capacity or ability can be
produgsd dysesivatisirig caudid aut] for mearhpldsat astgatperaiurg of freon Rbertiplus 4
t
dogreBs EBMins o AL HE ol B \achfes el An'sBecifly 8RR
cryopmeses\pﬁnmmmd aui aim ientp@reﬁm&d)etwm ifuanrnabeut muu;stSé)sdegrees

tern , ntent r.ot,ectd, Vv
Cetsijf e boB hEh A0 de TR AT 1n ah Ao ARAR HERIIDS pEREH, e
resulﬁﬁgjc@oﬁﬁﬁeﬂveasﬁtarﬁﬂéan ngored 1mﬁfm)tefyr éﬁid‘ @sldfAg sperm are
scave er a S hot nbr.ane rqQtecta
Cryopteb el PR dhe s Shasstenty BeBer TeliatnR pettroaches the
femli@a]&R&otenﬁal uFetypréRivddipesa Hmamwm&%sp@Mﬂyravbh@ole methods
mat hods ?ﬁndescrl bed herejn for 20 CPM

ilizsionfepadty Gt uesHRIgER e%megmﬁﬁ@gs Ay§esepd using

meth§&selfﬂ8vérpf00&15% @igskll‘i: iy @QeR, S&lH a8 iR "v?t?@ rﬁi%s&@ﬁ{grﬁle ability to
conprises (a) mbi ni ng germ to _be cryogeni cal

fertilize oopYtoR Wit rmhlah é‘@ﬁ?p’f’ég com Weﬂhmuhamil (Ehpdsability to ‘B 2-cell
embrybs)/ Q&f e&ﬁfﬁl%&&@n%zJortgeasgés@i §>ﬁﬁxﬁﬂe§ bf oftSptill By females

a red uci ng agent or an antIOXI roduce a
into whprsithe farakzg %EﬂS@F%EFPIV@CQ{Shhﬁ@l case pehymen sperm, fertilization

capaé: %%ﬂﬁ@c%ﬁ '%Q'ag §%xm_ %llﬁﬁfe%étﬁgdg QudPad zbﬁlﬂcﬁbxg%l z%say,

I natfon or e Co nation to be cryopreserve
including, puf)nog dlb}lmtpn@ herhizooa atsiay dbindingt of the splirm torthe zerwat

pellu{:ﬁﬁﬂnt sg)eﬂn %%X?tﬁét?oﬁﬁ'h}/oa% %rhe%f ha?xps%lrgécgt tsh €

cryogéni cal ly
p rlawalematwmmmdummu ﬂmtcrmrmecﬁ'eesmdyaagelndem (ay least one;

on 5 RRF SRR Lo B oS B s T s

does aoyiagkide @ahénbane ;;ecﬁtw_wdrlxtls mﬂﬁﬂ)rycpfmdsdtﬁemc(cﬁa refeiied o6 Rgrein as
erm t cr eni ca Jeserve
el g e e tnd Erhe s hodi deneitsddirein for

CPMC,‘ryoprot ectant and a free radical scavenger (such as a
reduci ng agent or an antioxidant), to produce a

C Olfittind &dnh By dihehty CHY 106 H oY eryidRShidalbp fFet&aEipeahi(Bfdducing

also . referred to as 07/ 146344
cryogsgsgally 2’6%?%@%?@82?‘) M@Pﬁlﬁ?ﬁﬁ% IpGESRET P BF cpygeenically

pres&mﬂad tRRpdR REtHaE HRRIARS 8 tHRProB&En 4hd SHEE AtlidalScavenger
conbination to conditions that result in

(Such&%fﬁf*g%les PEERAT agrantigEidant) o preducs pprommhingion (cryppretggtive

mediBsPEUE bNBRB-speMA EALHR0Y, NESRIENEFP10CRTRE AAtihIAUBnidiAdtion or
conprises cryogeni cal I% £reserved sperm 5 The
an

the cpmpinaipn o ke criapPresarvedhend:Gnisubigetingnthe gopination to conditions
that {ééMPﬂJ &965r¢6 atich O U S %bm&tﬂ% S 'E%?@Jgﬁ@%ﬁﬁéhg gn

can” be subjected to conditions
&qwﬂib'@swvmdi eembyhatiapibatgonprises comgbnically preserved sperm.

per i od)% Eﬂcyerﬁ%é‘ﬁﬁwg{ %u%%iggg 0?&%4 §%H1°ale)? ggéts%ﬁg?ﬁ "Be
(produaingi cxyo gemically meg;er‘tadrmmﬁ) ca:nnpmsa:d lﬂE)t domrbihingtspeoe $o be

cryogenically preserved and a composition, referred to as CP-FRS, that includes a

cryoprotectant and a free radical scavenger (such as a reducing agent or an antioxidant),

to produce a combination (cryoprotective media-sperm combination, also referred to as



10

15

20

25

30

not adversely affect the viability of the sperm such
as, for nouse sperm any tinme within 10 about 90
worRovwaties4af ter it is produced. The resulting SPET/DSENB013884

cryopreserved spermthat exhibit consistently better
fertilization potential than the fertilization
potential of cryopreserved sperm obtai ned using
presently avail abl e net hods and nmedia. Preservation
can be carried out at a tenperature of from about plus
4 degrees Celsius to about m nus 200 degrees Cel sius.

the iihalpedihdtipnartbe romhingtion ty bproropreservedharids(bg anbjeeting the

comb3§at9>%tto% él?)ﬁgﬁ}%'i %sﬂﬁq QE# \#Fe n?faﬁgﬂqg?g&g}ensl omgmatlon

0 abou

thereby pmducmgmodyummluqseserbaﬁcdmbmamnn ﬁmla&ccrmpm;dsl dﬁg)gemcally
reserved sperm can be stored indefinitely at an

prese%%f Pate tenperature, known to those of skill in
t HEheaihﬁtlal (cembinatioh (tlRreilahatidSotbatydpregevdd) apdasdd prior

|

o crfipPen o S SR bRy BaH ot ke ons T o o varon of

spertf GRURNGSEnARSGHI heH afe ) Hid? pRsdicHSR bH ithih & MighitddPHehiBa after it
sition and nethods in which CP-FRS is used. In a

is prodietd, o TYSRESANAERE oan R &I S BSEPVADF BficTRigryction that does

not allP&rbdl¢ Affeét tﬁ@%ébﬂﬂ?tof%@speﬁﬁes&'h AI0fo® Indus€ 8pératl a8 time within
scavenger _and. doeS not include a cryoprotectant or a

aboupROBriRyes pitestibistpapducedn Thsacuirgisneantare eryepreserved ¢perm that
exhitif YRRRMEN0S! tlei‘tepfe?ﬁl@ia\ﬁoﬂ%oﬁh%%‘?h(ig hRORGHItion (potentlal of

cryogeni cal |y preserved ‘sper conpri ses
cryopresesvest spgrmmbtamedusing prepenibhidlable metbedsy astimedid. a

Preséé’@ yatt Séa'h'b%rb outI af glt ec‘raﬁlré BFﬁ'o 'o‘ﬁgélu? %%’e%'{-‘&% Celstus to

as a reduci ng agen or an an
aboupmanhisc0 degrsaiietsius. oln specifio pnﬂtoduncnxsg cmyscmprasesmirdn iskarried

out aF B%n%pq% | i ar%}?grlﬁgg?bot%ﬁ %ﬁg%sﬁgo(? %?ﬁr?eosn ?l%lug éo Qbout minus 200
degre}:s Wsteies eIm@UE)thﬂn(eh)s deudvjitecitiengnf the resulrivy mbpmaert/ed sperm

T ST S e
(e.g. Pt esaperattirasabii ranged Hrond dbwiut AN § S r&ssYRIE0s tPdbonut minus 200

r rved sperm In a specific enbodi nent, the nethod
degr%ﬁ%%? Bsgeni cal ly preserving sperm (producing

Cr YRgEFoprvldcyanté SEEi¢e thdidi 66dve R QTP aemeﬂ Abrei® B kel in the
mto be ically preserved and
EShispesitinn ardanetiogiin whish GIRBR S ih #ed, raya fedienempbediment,
the cfyopReseR@H o4 A3t inClublcY220 0440 38 &he ok AfrEPHres %Yc%‘i‘ 9&venger

such as_a reducing agent or an anti oxi dant),
daoiachide gieyensetestant prg psprsanecrpisstant dllho%qo@nmdlmem the

meth@@'mb ?éﬁ@allﬁﬁ&@eﬁﬁ{ﬂﬂeﬁg ({)R)d@&n% ngedggir:ffgﬁ# gseserveg sperm)

nmbi nati on or t he combi nation t erve
commh?es (20 rombisting sperg tonles @Mﬂgﬁrn@nlhymesevv@mdr a ¢QmBosxtt1¢rathat

includ&sy hEe Hai&d ¥%§€% (¥ e x%fdut?iﬂg ggeﬂt%rtageantloﬁdant) to produce

conbi nati on, ucing a~5°cryogent ¢
a Corpblesfeqn/@ﬁycamm@phm mdlat-mnnm RS- spesm eoyrdgmaticna Ialsy referred to

as thg gﬁngﬁrc\éfrﬁm?aﬁ%'h tl-@ ce,ombﬂl'ahbﬁko 5 5';&5{)] t 'rggc(l:) %ﬂieﬁ,bp Subjf:ctmg the

cryop reserve
combinaytbmtesuendmbnsr thaza m:kuttan ctz,@pmbmube df t;ﬁemmmdhé combination,
min.the

tere B M e RGBS LI B B Sl Brpagnicat
preserved spednperr od after it

In a specific embodiment, the method of cryogenically preserving sperm
(producing cryogenically preserved sperm) comprises (a) combining sperm to be

cryogenically preserved and a composition, referred to as FRS, that includes a free

o
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is produced. Cryopreservation can be carried out at
any tinme after production that does 10 not adversely
wa@bdogasesthe viability of the sperm such as, fPCT/DBUSB013884

sperm any time within about 90 m nutes after it is

produced. The resulting spermare cryopreserved sperm

that exhibit consistently better fertilization

potential than the fertilization potential of

cryopreserved sperm obt ai ned using presently avail abl e

met hods and nedia. Preservation can be carried out at
radicg] acevmmea(aupb apf rédusingadgsot ophnuantipxidagtle tspiodhet & sombination
Ceryob Ry SR e B4Berer o EBRARE, ) Rt biks JREBH Eprapination o
the combjmetian to be mybpaservbd)amda@o aubjmztmg*the Gonmdiyragien to conditions

Cel si i ys. The .f
thas St e or Lo R i RS oy PG e
cryogERS:aIIQQiﬂmﬁveHI dbmlﬁﬂa’hdiﬂhhﬂdﬁnpﬁseﬂ\/ﬁt}@@eﬂﬁ@w Pred&®dd shétm. The

nbadi nts escri bed herein, e. resulting.
initial ForsBRB0EP (0 COBRITCRLS B CYPBrSrpRaLiS AU APTIEF § at
cryoptBse i Hndalag b%%ﬁBj%Eﬂ:H% %onchﬂ@ﬁ!‘thh@re%ﬁ‘l@%?cx? px%lsbxlvlanb:'i‘ of
the art (e. eratures t hat range fram about

at
spermyii the qgety Ifoé‘e‘wl%‘ie saftes PEOSNGHOROR Wathing limdieg resiod after it
is prc@ﬁﬂc@d Ué}yopkébeﬁlaltloﬁ@ﬁl‘?@b ERRHed out BEarfy tHRP "aﬁE%HM&lM'aﬁdoes

an conpri se addi ti onal conponents such as water or
not ady giesly S6vidhe viabHity-ob A ST SUEet o5 FIoUsA SPerg). ey time within

abou@gﬁﬁhﬁﬁ}s aftél"]’cjfsq{ro@ﬁgeﬂb"l‘?l'é'r&(lﬁﬁn %%e & %g&%&f)ﬁﬁ’spem that

I ncl udes | east one'

exhﬂ;!&%fﬁi#%ﬂ@@ﬁh@ﬁ@hzatm@mmbﬂlap fthe feetiligagion potential of
cryoéﬂrﬁ%’e?ﬁédcgﬁrﬂg%b?m% lhsqg% ggesgxm}?r%}r{agllaﬁg &ét)é&d%:{d%ﬁé&:’ég’

e vert
Presqryatinal ean bgredrnigsheutatradd¢aperhturé of frometbootiplos 4piegl:hsts iGedsius to

aboch fn}flﬁ o%(%)scfélgwég Cezsvlil\é h A F:gl?l% rc‘:fr]no o(hm%ntf Scryn(?ﬁl%sie}'%%%)els carried

out aga &’tmperstheflmtwbm frem a&ﬁt adna ) dé@bﬁl Cdsivpat alsyut minus 200

co ni on.ma I irds (e.q., chicken, turkey, pet
degrsd B TEERER el b Bad s ool P Mgttt in B FRs
com}idsﬁmrunﬂ' nnétitjlsﬁhs) in Whlhﬁ$mdsﬁ5d ( :c ncl ugi ng en;:langer ed
u e" met hod of . producing |ive
f’saaf ?'ﬁbocﬂ Jesrip reipgthe resliing %apr&&g%d flefrm can be

storeaﬁxydwme t|aﬁap R5peiatd RehpeRAlrE) RitFvi 16 thB&y olRiVE the art (e.g.,
2007/ 146344 PCT USZO[XPW 013884 conprises thaw ng the

at terppAgiuFssgaidapep e BHTIpEY 3 degressdrs)sips trRom grinus 200

degrded @EdHuH P eh BN emHloﬁ@tﬂ:b’ 1Gh& BryoPANEHivEREEdTA Bdn é(ﬁﬁbl‘léé FRBkional
oocytes produced usi ng thawed sperm. resulting from

COmRORENtiFeiUss @S d\‘-?é%rrqrb)é‘EFra?Bb«?eta iaptithagisriahgaesi(), apd-vikagent(s),

" and/dr@nflbiotid(s)Pseudopr egnant fenale, such as a

pseudopr egnant nouse, when fertilized oocytes are 5

USKE uddithReiheeLBhENAc] CHBL Rt WAL dndl “ofe BEFIYS. When
thawed sperm are used) and maintaining the female

| MR ABEHERALOtheSREhBY VTR ﬁreéehpﬂl%ﬁ%rm%emod of
conditions appropriate for growh and devel opnent of

prodycing live oEprings ythich ¢an e Yeriebraies efynamytypes preluginganammals
and rlco‘ﬁ[m et ﬁ’fcetﬂo'd\’cﬁi~ Bcfluco%é 9% %H}ﬁ{ﬁg H dsV fodents (e.g.

fspring is/are prou dinents 1N
mousrvhretth caﬂa@dlrgdevm,dwél@,rdpgamtse digsfstvines goaqspslwpp,l lairees,

cameflse, I?ﬁlb‘f'es, pet or companion mammals, birds (e.g., chicken, turkey, pet or
companion fish (those produced for consumption, companion fish), other species
(including endangered species) and humans. The 'method of producing live offspring

comprises the steps described above for cryogenically preserving sperm and further
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10 they are present in an appropriate nedia, such as
the CPM or |IVF nedia. For exanple, the thawed
W@ p@vmiasud/opr ot ecti ve nedi a conbi nation i s undPCT/USZNOD013884

diluted into an appropriate |IVF nedia (e.g., Cooks
Mouse Vitro Fert (Cook Australia; Queensland,
Australia; (Quinn et al., 1995)) and introduced into a
suitabl e receptive female. The sperm can be
i ntroduced by surgery-assisted artificial insemnation
(Al'). For exanple, 15 the sperm suspension is

comprrsamﬁjhmm@theb‘ysumag sryopreaetved spérer (therpby peodiicingdthhwed sperm);

t.h d j b
introdfie R BRASBerme ot SF i geiite Proi BYbi-Ganged f”
resulSpefronCe niehbd desctibed bbdve ihtocartdfipubprtats €gh4d (.81, augh

e ovi duct propri ate
pseudapaant thale: o og B peopiBhag ke, whes Gt epayfep are
used Kndm &ébeptlﬁ@ @&nalsaﬂ@ ifin aéstrus 2004 thatleti 8p&xat hiealskd) ddie

i RS G SRS S5 20 OIS L 5 i

approylaseroy] gtréﬁﬂf:ﬁ{d develepient\uteklized ooy itba o ffspring

ustral i a; inn et al., 1995)) and is _subsequently
(apprppsigtg for quﬁ ofliveseffsnsingy ovliarely Hyeloffeming isfare produced. In

thoseVérﬁIScS?intn%n She WigeH iHalhe8 Qp@rﬂgaregnﬁ%ﬁceatlﬁg%n foprizdd female,
16-cel|l stage enbryos, norula or st ocysSt “stage

they @W?ﬁ?@t insybaEy oRmAte yledwf, sweh 2y tbe@Pé\gng IVP maedia. Eomgpample,

the ﬂ'&R’V Cyst A tpggtg&g%é me 1@%3m%m%ﬁsls uH% LHL@OIO& uted 1nto an

ryos are 1 ntroduced
apprmmfoﬁﬁ medig @@p@mylez Mem \éxtroofm((t:tbréc Aummxat Qufeemsﬂmsl
e e rqt. [ rm co
nusUERSBRPR SPXORLRLLLS, T AR MBIl Tabi ot
speri2 caebé 1retrdﬂuye$ br aukgzyygansssed prtifidiat miexlnynaitiba (). [FOI?I sxample,

A T TR T T

betwekasthe iolvery. arldowapian iblirsa neabibd iinfntdibuhih e»f bmbelcmf:f. S{lterigively,

BT WA R W L DA R

. apprayiriaes recoppefeainle, FacHE §suﬂéi‘d\dﬁaté@ f@nale ek (8 &8 ,and Kimura,

200 S BT dB) ol ST

comHihdionud idngtendangeiposnes ' es }nedlaﬂ-gle SN AR M 3difro Fert
PCT/ US2007/ 013884 nponents of t yoprotective

(Cookipsy a@y%ﬁ?@ﬁ@eéaﬁvsuahﬁe@#% Bt 8k é@?ﬁ})@nﬁeﬂ pubsegyenply mixed

with Y8 hR8sdshdricbsytePasd Eﬁl&r@@ﬁpﬂﬁ%% $he fePtiliRUUTB! Bcell 3talpBOr 4-
cryoprotectant (also referred to as a cryoprotective

cell tgdBriell stagergmbpryas. moralapsrblassomist siegniembrypspPehseatently.,
fertilfz2ll ekgﬁ%t-cé?ﬂﬁa%@m -Bdn {50{63 célpg{agng Cf}%ts' M8rula or blaftocyst stage

Cryopr ot ect ant A penetr at r'yopr ot ect ant
embrygg aledpwodunsd intoran appronsiate 1seeptiveafieinate-
c:éoprot ect anfﬂ%léié‘ can al so be used. A conbination of
Isgrthergnlieqt HBenHon Aty Gy9RIofastize media-spegmaesbipations;
cryoé'gﬂ‘icﬁllpﬁﬂt erved. rifa! Meﬂh%ﬁ%‘%ﬁ?rb Qé} éﬂ'ﬁggros ]agdéygotes

non pe cryoprotectant 1s
prodycggdiytthe orgoedsdeserited. | s i ncapabl e of nmovi ng across a

¢ eA sor{ﬁgp&tﬁgc?t o(f *El?& ?nvehagn A3 nc{ngﬂ]umgr]; liv hgffglpr?ngn?)roducewy the

methods described. In specific embodiments, the live offspring are rodents (e.g., mouse,
rat), cows, dogs, cats, pigs/swine, goats, sheep, horses, camels, rabbits, other companion
mammals, birds (e.g., chicken, turkey, companion birds), fish (those produced for

consumption, companion fish), and other species (including endangered species).
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significant/substantial extent. As a conponent of the
cell suspension, it alters the nature and/or extent
w@boochassges that occur within spermand in thePCT/US2007/013884
cryoprotective nediumto enhance or increase the
nunber (percent) of cells (sperm that survive
cryopreservation. .15 Non-penetrating cryoprotectants
useful in the present invention can be a sugar or a
nonsugar or a conbi nati on of one or nore sugars and
one or nore nonsugars. In specific enbodinents, this
conponent of the cryoprotective nedia is a sugar or
e sugars. Sugars included in
Comﬁ%lgmsibqgh?oP%&m{e@ﬁvg%’egpa:: an be a disaccharide(s)
(thbpkmaﬁmunellblose sucrose, |lactose), a
trisaccharide(s) (e.g., raffinose, 20 nelezitose), a
t eEfheaggomotectiste x)diq eargbe wdrredliy dis apecific components. For example,

[ t
the PRI AR PO B A B & SeRTrcaTve Rpen i ppiselty p non-
penetﬁdtﬁfg(‘d?yéﬂﬂﬁﬁ)ﬁaxﬂ(ui 1644 Bfic, ¥n6 0N Alc¥e nbhpes@tating. @yoprotectant(s)).
titol, lactitaol parti cul ar enbodi nents,

t he
A Pe%%r@aflg ShioREeteRiE) ﬁ%leaalr%p?r& PP PERGHAR GFyoprotectant(s)

can a[s@fa‘el Wes. eAOdoﬂlﬁﬁhﬁ’&ﬁof M&Qﬁ&%%on%@tr@ﬁn%&lyﬁwd%’dtam and one
yrrolidone (PVP), polyethylene oxi de (PEQ) or
OTm%GIP)?’é?tFﬁH“@r%@?RFBEﬂ“QPPE@) be p¢d- pe included in the 25
crA%theﬁs&w@g wep@te&@ﬁ M@dmiee(g ééit&B I PRLAEIHhA is incapable
of

wei ght "PEG can bé used, such as any aver age
of monipg aeiss 2 ol gremtrarsheEcliTImeRbEREES Bor0SHOATY) ghany
sxgnlﬁgﬁ%ggst&ﬁlal BEAP O&Q 11 co@%ﬁﬁ&ﬁ A 'tlYe.eéeXI' S Q‘%ﬁﬁ{ lila&lfepgthe nature
cryopr ot ect ant can enetra I%
and/g etept of eengas thag oaztg otithie smqgefmd/ mdh@gwnmotmﬂvs medium to
enhaf SRt Mo SAMMIPYEAGHiFels Bkhm) ABIROING crififkciation.
Non-pamellurating mb/apro@@tantstlsnful of the lpaergesinyvbatiorocaLise absugar ora
in the cr otective nedi
nonsiffs B 8 cofiBiSRRRBANE o thord Sy BRY BB fSifer °In specific

embc(dixpem@;) thishaimsotient v£the mymmsatve&hedja is a bifga# @@ Cbfmbination of
enbodi ment s, this ég e.cryo otecblve

two QEIOTS SHEaRS SUgRS e PPl i GREPT B ng
disacshigte(H|(aehulbse, sntlibids, gicydse; lattoséh Hﬁﬁib)ébh@'lﬂe@))(b @€ raffinose,
2007/1&9344 P /USZ 13884

meleé‘FQ?\Blf& tetrasgephagidety) (5 Letiac P of® Bﬁlg???%éﬁ@&mwmosel or
apolgafacahacrmmWatgl Qiéxﬁfm lgzhy&@l-@{hyaﬁﬂrdhr@mﬂﬁaﬁd thot QloohBis

?ﬂbl natié ﬁch mpre non- enet rati ng
thereg Wf Heli ]a t%l}]dlrbppé'tlg%larn%?léodé@ﬁg{sr thej s,urgar included in the

cryoftoMRRVOERAIAR L ER5: 8 RbtolE NeRfgats! sadhoall ghly-RBy! pyrrolidone
understood that sone conBPnents such as gl ycerol’,” act

(PVPaspCpJ@?fbﬂea? PrifedPERD 9 polystieiomselvisn!l GEDprot beinghided in the
cryoﬁ@&%ﬂdé Riaen FoPex£RNd] ﬁl &ﬁ.@fr wABLCPEGREN bR uSed! $66h as

ycerol i1s a sugar a1c s penetrating a
PEG 108 8nY BYrTRERINOL rvsﬁlgilitté*rcan FEGHANO tp PEI20000 Mpliom (PEG400 to

PEG%@GUOZT AlMdLERiRE) ggygg?t@ %%opffse@a ag{ ?a%ebe ea@ P h& M rating

nmper at ur es, ene
cryoproiespmbiscscsnte. (ammpmeum)anmamr it ifduemwerbcmsea cell

memglfa% e&kﬁg& tl?eoﬂﬁgga?{l}{aerol‘}g{xé Ebge{&aglgﬁ%%ﬁééﬂtﬁvg gﬂ?r% e fidtfire and/or

exters of ahfmgeﬁ ¢hat anchrdiothy Mﬂhnt messpa’m hmdzm thé cﬁﬁ:ﬁplr&bcmvv:: media to
st abi. |2|n I ot ect ant

enhax&cer&; Hcrﬁ?s e pgrcegF €rb nimbe fnﬁeilig (sperm at survive cryopreservation.

In specific embodiments, this component of the cryoprotective media is one or

more of the following: a penetrating sugar alcohol, such as glycerol; dimethy! sulfoxide
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at | east one) protein, a (one or nore, at |east one)
non-protein or a conbination of a protein or proteins
w@p@7a4a3en- protein or non-proteins. The one orPEODUL2007/013884

proteins can be 15 present in/derived from ani ma

sources (animal proteins) and can be, for exanple,

mlk, mlk derivatives or conponents, such as mlk

protein, skimmlk (such as liquid skim mlk or skim

mlk powder), a proteinin mlk (e.g., in whole mlKk,

skimmlk) or a conponent of a mlk protein; casein,
(DM8QY, aneaicphodl sach ag gthyharealywl gr pfapgidne @@g;ol,egg: gmhlbanaluon of

etyocfipbrbEigt el A B nEag F 8re Sio el Gerifiind ™

cryootectgesandainesirinore pehetrating @y@rowetahmg@n also be used It should

be unds R B i SPRBTeR PR SRS St PSRETGIE g
pencRAM LIRS mwﬁe d@eﬁdmgdmfth@mrmlams e OdscH kR Rte used.
or exanpl e protein, wheat

{
Glycgﬁogtsgr ?P,Sga& g\ﬂﬂ ‘b‘rtb't‘telﬁ RENSIFAIE G ToAM fO b%dyoﬂ?g%p&r@meraa@tnon-

pencir@iifiPa t8Mbédtilres Bl Y dEREH RatikaRe. ANBhBRht tem}Rratures,
menbr ane protectant can be a conbi nati on of one or

glycerplis apeppiating gyepietectaitand one or nore pl ant
proteins. The one or nore proteins can be a

r eNRMYra Ployectd oduced protein, such as casein,
col l agen, gelatin, fibronectin, albumn, |actal bum n,

| aTh@ﬂ?‘eﬁMéﬂerbro{é@fﬁi EOmPbneHE B ﬁﬁ'@yéﬁbte@ﬁvé hRue0%an be any of a
Alternatively, the nenbrane protectant can be a lipid

wide(varigty ofgpagramolscpleg thasjaghgs g ‘)ltﬁfq angd glilyeatdp| sjabilize or agswt in

stabiB¥iRk RES n@tbran&y MEhEMbrdnk %&%@taﬁﬂ%ﬁﬁlent can be a (one or more,
phosphati dyl gl ycerol, phosphatidic acid

at lea§t qne) protein, @3@@&: g@gaprq; at kepglang) ﬂon-gmtem or a combination of a
prote‘?xh leﬂa@élhﬁéﬂcpehﬁ!)ﬁ g?otelﬁr@%tl bid¥lsS qgferb%e or more é)éotelns can be

phosphati dyl et hanol am ne ?/oxyet yl ene
preselnrt pV/derivedr iagisaglsonfass Kaénma protedhs and campei for exgmple, milk,

L s s T
milk (e skim makk nowdehk ripretein/in midk (exgdid whold mtﬂqcsklrhrmﬂlle ora

nlies | nvitrogen Cat, No 1190
corsHBR DEPa I s SO lsmebXH OB e oo yolk or
egg BhigprayuchGast fredﬂcnhidl&ﬁ%g edy YQlktoh egg eaha:ap |aq:rofenam egg, egg yolk
vinylalc

ne ane Iro t ant
or ceB SRS S BER Fibp i eclshingp ek Mo, A B ReB Sipkeratin,
albuxdﬁsmfady&d;mﬂ’iﬁdtﬁimhefeoﬁliz Mtbﬁfatxﬁ@9mh$ ofiddr Bfbre pesteind chinBe
. CrL,y.opro ctive ne Qr ex ne or nor e .

derivgt 087 Rlant sqpevesde a&ﬁer%?mfm@ poiecEBplen sk protein, wheat
protedi, lcghﬂpﬂ)l&ﬁﬁ Qfocener raflk/albeerd E:Qttr&it 1i9joba@ktrRé 2Bt afy E&hBination

gd%or one or nore recar'r:gl nant protein can be included
therep h%meeﬁ)ﬁwrwtfﬁwg &F SompAEgRn CARNRPEBOED APaL groteins
and @ﬁwr%&eﬂm@mw@e TRE QWS @} Al pr&éiﬁbcﬁ@be Q%O%blﬁﬁftl%r

., one or nore |lipids animal orig

prod'awd/nwteah sUg aggpeein) rollagsnogelaty, @ﬂmwt@ albamin, daothemin,
X h of
lacto fobﬁﬁﬁ Gk an([j}; &cﬁrh@h&norﬂ%w@f K‘l{%ﬁuaﬁfv?lsr ﬁéemgﬁﬁ Bftme

S e concentration o npr ane
protq§ta@t ednt bhe hpmin(ek&, andme! ipideplanOligidpihemiedllyysynilsisingd), synthetic

hpld%%h&?gssr%mgﬂﬁn%ﬁ%lgfg&%? ?lt)sﬁ'{%hhi dc tlhle 2a£’~tetljarh %:8 ohpm

cond ntration of ‘menbrane
Phosplsatfd}’@nhoab@,lnhoiﬁhawvgiﬂtlhv,qi}mmaﬂildybﬂwblaﬁﬁ%: polyoxyethylene

htv 0/We une .for. skimm .
based LRI &t LG Fhofle B Re A Peyfic BF b By ecies
cholc—slmu]t, PhifoniolRi68 by ah)umnbma'abmtlteréw céh ve uswre(evg| aiim, chemically
defined (ii?)id concentrate supplies by Invitrogen Cat, No. 11905-031 or lipid mixture 1
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as 23% vol une/ vol une for egg yolk and 90 % for mlKk.
In all enbodi nents, the 15 concentration can be any
wa@oeocamsnati on within these ranges. Free RadiBel/US2007/013884
Scavenger The free radi cal scavenger conponent (also
referred to as a free radical scavenger agent) of the
cryoprotective nedia can be any scavenger which is
conpatible with viability of spermand sufficiently
effective (active) that it renpbves or inactivates free
20 radicals (reactive oxygen species) in the
by Sigomb{CatiNw 10288k us Hurherexample ofrmmentbeaneegrrotsgtant is a polymer,
N e lhs. (s . survive :
poly Ry RRERbL B &P Py REREIRlph BF Inciliahbihs pxategtgnts deseribed
herein onsinsil@nigeytseah baweet inAhé ca@pr@ditdal mediayv Fogexample, one or
con@ynent can be an coqgoun or 1nDJecuI , such as a .
more, prafeins,, aucgngaérﬂne&r TOQFe PRYLEIIS 0 gﬂltn,la {ORSn OF ¢RiFQ¥ more proteins

of plaift Drigetl and/bRsRECbEbtre6mbidast protdi 64 b@Bichimled in the
scaven%er agents can be identifjed as described in 25

CryoRIQIEEHNE Medig, WhishieAn also omprisegddittonah memrang profaetants, such as

one JFRRGENIR ¥aE! Me drnd@llipdss 6i9éjﬁhﬁihﬂ&'égiﬂ%%r \WA& or more lipids of
assessed using a fluorescent dye and flow cytometr

plantiorgan AGIPE ANe SLROB BIENS Jeid. Ry goRtre of them types of Tipids)

and/GHBPR! AR CohVéntiiidh 3f Be hBRLRIR e ctaBV GBI 1ERIned
alternatively be identified by nmethods known to those
empigirally,jusing methpds knqwn thibogs ohghikk in theeart. dgi ceripin embodiments,

the cBHGAEAAGH 81 {RnfbranddRBieRtant Y FohS8BGd 14 ug@%@%mt@ggé%m 50%

one or nore antioxidants) can be iInc

weight/yelprgt susthi ase Yrwetight/volnrsp Erisking milnpedderepdternatively, the

concgﬂt?ﬁiorna%h%%l froxi ALGRIRL vgﬂﬂ%é?solujn%rto %ﬁ&%(ﬁ% \?oqk%ﬁngvolwne, such
nore reducli ng agents, such as one or nore o ne

as 236 vbhimatgolumeifot bgogdlick@ed 0 % MhGnjlkbbt @l embodiments, the

rcapt ogethanol , dithi.othrei.tql (DIT), Tris

°°“°§%%5’?’b°&§$&%l°)°“%??&?bﬁ? Pivéﬁ’é“’r%??ﬁ‘} fanglf% VO 2007/ 146344

PCT/ US2007/ 013884 dithioerythritol, thioredoxin

( TRXE Radli¢ah Soavenger 2- ner capt oet hyl ami ne, di met hyl

t hi ourea; nordi hydroguai aretic acid (ND&),

2, Bheifive ratigal scavepgopamyionent (ajsdrrefpuieddoes a free radical scavenger

' . - [cal scav r..can ne.

sgon) JTRLE otk iodid B, b Ko BB SRR 5 EhrfipR i
viabifigy bDspeny: andrsuffivierulyeeffattive (abtiviey diat iteebessemfin{@ivates free

iR O B0 e DR S DR BRI B percen
(numki)aer)o:ﬁ“pigup (syai-rfmmat giry'ﬁziel’a:eyo;ﬁéélm‘ilzlm'ﬁm @Hlbb.ﬁtfé’riéidiﬁé Degytes is
ilirubin atonin. mannitol, lipoic acid, 10, 11

consFly R Reo b PR EXEBAT Y eBRT OBy P g3y i e pRpnd or
moleémd&;hch(?&twﬂeahﬁﬂg afpotdl lop Za¥ hgi)ibbﬂgﬁlthﬂiahhﬁtﬁeid Reired gci d,

tetr 0 verol.l ne ) -thiobarbitul c acja, . .
chargglerisig; otk e i ea%ieag%r@&ems&aa@m&na&#taa described in
Exarfiple4haid, Edddplt 118 Sinl vtk @ﬁeé’tﬁﬁ&%&n&ﬁi@ ghReRR tRact as reducing

vitam n (such as_vitamn (tocopherol or a derjvative
agent Wap asessed yeimnesslvpiessent dyqandeflow gy amessy . Vitea fadicat scavenger

agents is8fl fin ﬁ&ﬁ?@ﬂb@cﬁv@ﬁi‘e@é othh.n% ?fgsgnﬁnv&ﬁfoﬂt@aﬂ%htgﬁxativel be

( Ast axant hi vitamn B co ex (including inositol

identgfiedpie mefhads dpowalte dinseiofekill imitheamky| sul f oxi de,
debk % MB:e %vee%ﬁi@él@ggiggéxgﬁg o€ %§ I E ?ed&idg‘d?g;egggﬂ&d/or

perOX|dqse_or superoxl ase), a sterpl
one ergnore-antionisiants) oardbg inehidey lip thedmy gbtsetiye media. In specific

emb&iiMeﬁEsb hﬁrﬁ&eradical scavenger can be, for example, one or more reducing

agents, such as one or more of the following: monothioglycerol (MTG), beta-

mercaptoethanol, dithiothreitol (DTT), Tris (2-carboxyethyl) phosphine (TCEP),
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15 In a specific enbodi nent of the cryoprotectant
nmedi a, the free radical scavenger is nonthioglycerol.
wo oohias4enbodi nent, the free radi cal scavengePCT/BS2007/013884
typically present in the cryoprotective nedia at a
| evel of from about 50Mto about 50 mM (50000 gM.
Any | evel between from about 50Mto about 50 niM (50000
M nonot hi ogl ycerol can be used. In a further
enbodi nent, the free radi cal scavenger is reduced
Iutathlone 20 (GSH). In this enbodiment, the free
dlﬂncream‘ih@ml hieredenia (TRt difllierite, P-persaptoethyiamine, digwihyl thiourea;

st v e e T R e

Altero@mve@xa the &ste ra'dxealcsomgtmanub@mmformdre ranfioidantagiuchlas one or
dete ricall an i1l var

mored-’) epe gﬁng og %nnam’ 21t culd]aflvat%r;g) erel?g é%l.é" ﬁ%{jchﬁ §lmatﬁ1°¥‘e

(GSHpexstdine, }mﬁm:ymmm; Nocetfeysieine (N @) %r:lelkﬁoﬁﬁﬁi H:2-t he

pr ot e nt is, a. r.(e.q..,..atfinose . ) .
merofpb SRpSSE Hine, Stefine; BB ES) piliEbin. foo)iopis, pagpitgh lipoic
acid, abgdhdihyﬂtbxgaporphﬁé megpsutglaym;)drekym (EHJAQ nolﬁfflated
two .or nor.e gce i ng act ose and

hydrqyielugRss é’ﬂb)ﬁfa%‘f%%% éegﬁlgy@ej?mﬂvwa@%éEHEP»&tsvobarblmw acid,

or tauréfel b®aRn&BEptILNERAOhIid 1ﬂd§ﬁom&? Sthe @fe@tr%t:ﬁrgc te% can
macr onol ecul e, such as a mlk or m ’k‘grotel n (suc S

be a wifamingsneh 35y HiasmiaE Gocapherak PhrP deTiKative thggofsurh agwgter soluble
form§ B?vi&z{rﬁfﬁ E 26 tafih G ERYSBRSCid)S vﬁaﬁlﬁpﬂcbé}gteﬂgﬁ@t (é/\siék:agﬂnn)

nonot hi oglycerol, or an‘antioxi dant, such
Vltanm Bagpraplex (inslidiee eitel) aefeensymeQ); call;appnmledm@byl sulfoxide,

deferﬂﬁﬂhﬁle( e eE%%T leﬁ as Sfa&é(lgw %hﬁ%ﬁﬂxte ﬂe ﬂ?ac‘s%gﬁ ulgeqbgrde

|nose ctose) or a sugar al CO
dlsmgtlayft)ea eﬁeymdr(sucarasaalcamgbst@@l@ mthsdpljﬂlderselogﬂeymlg)ut@ﬂln@me

O 8B 1 8 Bl SR el v

is mmlalilbglryosnel dndhis reuﬁy)kianmtgtlhy ek rmdlchmamageamd&prcally present in
the cé' rotecg;lsvee Ifaln(iilg ?%XE O%I)r g’%{)u{] é(f}@{z{etgg{nggtl SCI? mM (50000 pM).

Vengerl
Any legebidtiveei froar aboud SOuN ﬁohib@tuf‘ﬂ (iriM (50000 (&) monothioglycerol can

ant | oxi.dant , h as . In further specific
be usgfly GEA B erioimeis, (e e radife ScaTRRERT 1 Foftisedealiathigne
(GSH)afthitlie embodihént] &@tmﬁadlbﬂ%céﬁngbﬁﬂ,&&?@ﬂ@y pfé@@n@fl the medla
msnbranegﬁblgt ectant _is a macronol ecul such

ata 1G04 oF ML AL RORPALe FhesbTo G ATe R Debiesp fremPPHSOMM to

abouBEERHM | somm@M) [g2:0L ¥&€B@hse@W@ condeftrbiiéd BLEthEPREL Fddtcal
enbodi nt t he g | east one) sugar is raffinose;

SCaVENEErs Cap empigicrlbhandbwill sagydepending oprthe paricular
agenﬁmadt he (at | east one) antioxidant is GSH.
Alternatlvely the (at | east one; one or nore)
speeifisr anlediment oighe RiyepratedtiveTnedin, theeryeprotectant is a

sugaﬁ(@egc'lfafﬂ&l(%%gﬁc%g Sr a bldfar GIcHRAT @t gggg)agﬁojoraan(aﬁgohol (e.g.,

st one; one or nor e)” sugar, ctose or a
prOPﬁe@%lyaola otolombinatoneof tyboyor enast of theapreadding (¢.g. lactobe @sl/or

rafﬁxﬁéﬁgﬂé ﬁfb%gr r%é egg{rcdl of E%to(sgtan&/%?ﬁa {igcr)]see’ andl| %el?'cerﬂﬁotrhc membrane

ant
proteglahkis asmetroamldaubss lsucdfnscakmﬂk@g gmyloj)io)em (swhi emskdﬂl kiilk protein)

ast nor e
or Skl o R T B ol bor e o P PR, such as
monaghioghichicd @ 5 antioxidant, such as GSH.
In an alternative embodiment of the cryoprotective media (CP-FRS), the
cryoprotectant is a sugar (e.g., raffinose, or lactose) or a sugar alcohol (e.g., glycerol) or

an alcohol (e.g., propylene glycol) or a combination of two or more of the preceding
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15 dithiothreitol (DTT). In further specific
enbodi nents, the (at | east one; one or nore) sugar is
wo ado7itmsse; the (at | east one; one or nore) PCT/US2007/013884
macronol ecule is skimmlk or a mlk protein; and the
(at | east one; one or nore) free radical scavenger is
GSH, MIG or DTT. In a specific enbodinent, the nethod
of the present invention is a nmethod of cryogenically
preserving sperm conprising conbining spermwth
cryoprotective nedia 20 which conprises at |east one
(e.g.slagtase argl/ot riinossrrad pevilenteglpedtos dackore and/qy.raffmose and
r 0
glyc%l:gfg a? oneﬁ?% gaﬁéﬁggl TVen srf:}%\ \gltégchﬂ:mgr %np %llﬁflggg }ﬂo Hléc)@&cerol or
dlﬂna@mtol,mrsaxrarmnmdant dachi as GRH. at | east one sugar can be

iy B oo BB BRI, B tal S sk URs oA Pt e ipaffinose

or latEibSEr ol Cat Fea@BOnea e bg éhoaé) theabiane Iib@ot%ditﬁﬁt s adhs@bmolecule, such
scaven raentcan e an in 5 age nt or Yy
as a SR G Gk (EIRR SPEL FraR e cintcighn bR e GH®! (MTO).
In fu%empreelﬂtroeainrmt cﬁﬁlegﬁgﬂllrét(tﬁt leas oﬁﬂ)esdgtﬁr ﬁ?ﬁﬁhﬂ:@é*f 0¥ |(ﬂ28§sf$ one)
e uantil tl an re Ive conceniratli Qns o eac (0]
macropolebulain Ak PEotsin; A the (@ lopit e At 15CS
Altefr@fiyap) rmta Q&tt 1@5& ongedﬁér&ﬂﬁoxﬁf RleSithr M profdctfit 'isaéidlﬁx%ﬂk

scaven as the quantities -and relative
coht afl?e&rfgc %mb%cilﬁ@mml EYQBRIsEBhIsA (ab legst ongaoae pr

more) ngﬁns&% QQQ&B.{@ &eegs blﬁbﬁéll éd(:h dé%’lﬂ%a(gﬁr%%dﬁ?m?%ch as

hose of skil tthe art
prop)ﬂ&fl? ebygobs thadal lﬁast see, anren@mi)n@mbrm Protrstapht is egg yolk (e.g.,

=) P 4
e 00, 5050 S0 QUL SRR} e on o
mord) fieenadionl scavenger issedndtbioghresd I(M”E@ mpedma‘drgjmam:mm
nb t '
s YR o HNRR SO ARSI, FUOBEI R gt more
sugarmuaﬁirmse rthe (zsﬂeastrpndamuem nsqare) it criomdiesmd sl milléer a milk

reater detail w, . t he nedi

protdRd3BE 10k O RE s PR S Olk PR S s G QTG or DTT.

st hok s;m‘mﬁmembodlhrbns,ﬂﬁe hetiodi STSh@pResnt ihéEntioATH 8 Shdthédlof

of .thle cr reservation. media _may be adjusted as to
cryoRqically RIEHERPE SRAG G HRSING GogLiiing perm vwith cryoproteetive media
whlch@ﬂﬁ@miséﬁiﬂ ledst onk Bug@irdftileds0 o hAtRadd erotlctR€ (d yepess

he madla in protecting the articular_type of

macr&ﬁlé’ﬁ?ﬂ“ leSush as aqrateingr 3 BolYmer): end ablsnstiong| fige radical seawgnger,

such #B 4SS Ment bPAH affiHOBLRS THY 8t 188 orfHuYSL %rﬂesalﬁfad'f the
be. made enpirically, using nethods known to those

sugagsrdesgipqd hegeipphegpembrage pestegipnids amhb'mm gtechgqsmlwmalalcohol
or PlQFon?é ijr ahd'eBF 1€t Bne ﬁ@?aﬁwagﬁcav %enl': MY an |¥Eraducmg

or outbred stock e Ccryop otective
agenhﬁwqﬁl@efsdaaf deseribed hetsin oroncamiingtiorn oﬁtunllfacbﬂ morestefluding

agentsHnd bR AHE UALLAAQ! MOUSe sperm  such as sperm
frominbred nouse strains, particularly the C57BL

nolBequantisien end S@J@hveatsbr@sm&:lo@s ofingth d¢fithese damponents of the

cryo ué&%ﬂgé W lé)&égdfﬁﬁt g:%p b préﬁrﬁ%}fdn ahllz%ecg&%s gen Id %I;agl%:hger), as

‘well of ﬂspruangueSTami eitive donemitationssefbther mémdwem;ionms (e.g., water)

can b%f({e§£{l’liﬂ& %Sﬁqc%h& 15Ts]11'(1:gem tOHS lcc:nsown to those of skill in the art, for

production of a variety of media. See the examples.

Methods of Preserving Sperm ‘
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background, such as C57BL6 strains and particularly
C57BL6 offspring (e.qg., genetically nodified
wo ec@ndgem cs, knockouts, as well as, but not |PeT/USINNT/013884
to, live 129 offspring, live FVB offspring and |live
BALB/ c offspring. See, for exanple, Tables 3A and 3B)
20 Sperm which are processed by the nmethod and using
the cryoprotective nedia of the present invention can
be non ejacul ate, such as that obtained as descri bed
herein, or ejaculate sperm The cryoprotective
rreahfacrs'pprmnygm mediacandoasthbds of te eaesent wventiprscan be used for
prese%% ?r?r‘? frog{ Q%ﬁdeav%f)elf% (éf maEH:Héfﬁ %?%g)% fﬁ:.l_% IITX% nts 1s used
cry eserv I on an sequen or e quantity
for cryropmzsnmnbn af rcuhnoépenpesunhtas nhause o datcsaarﬂn,eb@emesparmeﬂ
al | usi n tho t.aki n
b2 5rER P tsitser 4R e SRR M aE s pitPms ol sppybo usea
with hig stryipGubsttaie ofsidcls bAaRued. Iy eelﬁﬁtlﬁstﬁmfeshhb REmipSSition of the

I h h
| CrvopResHRIATRG0A ToRY RIS 85 0l BB P gespecive

concBhté4tnk} iBlord&H 1o ePRMRthEE ERIeAER FThEehRlia)inpe6@etind e
concentratlon | x is defined such that the sperm from

partigi{ar tyRe @ apamc &7 8 e adingted ke 6ullth?LP36‘F°UéP1\ﬂt@Fn efmppss spem) from

cryoﬁn%@er@@t%ﬁl OAdﬁt?&lf{t@ca'fpoéﬂnS@e ethPirieally, @1:?%391%&%5 Qc‘hb@ﬁ to those
he ra? . .8 x 106 nL. For ot her

of Skéltl Plhihﬁ@fa d)@pi@@plss thetrneu%@ruamandmm@m Ired (e gm (FSEBL/6;

BAL#/E fﬂfﬁm 12988y of BlitbtR/ELdE sperm and can be
empirically determ ned using techni ques known to the

pefd bo Aryoprdteatyeimedia gad methods pi figs POGRLien a84particularly useful

for c MQZA %}\;}ﬁ%@e sﬁ%r}ns *1(91 %'REHE ey ?ﬁ)%d ndolSe Qﬁﬂﬁ? nt

entlon provi any ’o conposi t1ons  descri
Partlbldndy the G5 TKBE spousp straims) sugh an €STEBLAY and sthnsdbi presiubidoen of live

S 0 [.Dreservi

i 1) BRSS9 . S 8 8780
offspofiegc rlrlptmetho& caf beiasedab modlma'pﬁ/sidffspfin'g lﬁroam wll it o.dth C57BL

descr.i bed h ' A TKit s used i.n,.. typical
vk R AEH E s Aty RGO B PreobB 3. sty
modiﬂbﬂﬁaﬁhts@in@; RhédkdRts) as Welllagdhil Goolmiel tsluive 19 dfiring, live
Ve SRR T BALR G ot S, Mt b1 S AR e

Pr 8péraiehichd@s prdceadd b@&ﬁ@ nﬁﬁhdcmd lcsmgo@le %woﬁar@{ecﬁt@medla of

Kit n’:‘a% be provided in liquid fo

the peesent ﬁl}twnoqanl hs nom gigcwYpysuch as ﬂ@t Pbtagned aé Qg:ﬁq;rggpd herein, or
ejaci)@BEnm.f TRE 8 opRisotive ﬁéﬂx&@ﬁ&nﬁ&%ﬁ&naﬁ&?céﬂ be pRELVHRS vials,

one or nore conponents whi ¢ be within the sane
cryoibes, 1asigmPOul a5 IR EERSHT SRtiEays fah@r/yeprenswvahyn and subsequent

storag®! n‘me’@dn@i% &J@fn@@ﬂtratmeotf s?&%m&‘ﬁé fsddSan %@lo%x ine

contaln a IQUI , non |n1t|ng exanp esS | ncl ude
emp%@ﬂlly,é%?mg\ﬂﬁm@l mpthOdS takipg dntofcoasideratipe awady factass ag the type of

s 8 10 SR GqESRpe PR SEERIAT R BlPhL b BIA s i whic
mou$eesmrrullsabgngi:r3mp|r®nmﬂ|m:mscﬂ Ot IretorJecefispaah @er 1<D mISIEDﬂEB:rS of

t
CenEGPOHITEONS ecfofl O FRIRLLSEIS) Ly TRERgR bl sperm
ﬁommmapaleta&c:tolleetedgﬁWL mihofOPMbyr OB-FRS. tIaahs a#g of C57BL/6

mice, this is a concentration in the range of 31.5 +/- 2.8 x 10° sperm/mL. For other

strains and species, the optimal concentration may be different from that for C57BL/6

sperm and can be empirically determined using techniques known to the person skilled in
the art.
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receptacle, or divided anong two or nore receptacles.
As a specific, non-limting exanple, a first

WO e@epiaaed e may contain at |east two of the nePQT/aER®07/013884
protectant, the free 20 radi cal scavenger, and the
cryoprotective agent, while a second receptacl e may
contain a conponent that is not present in the first
vessel. In sone cases, the conmponents of the kit nay
be contained within a suitable container, such as a
cardboard box, a Styrofoam box, etc. The kit may be
shKgped at room tenperature (about 25C), chilled
(e.g., at about 4C), and/or any one or nore of the
c ohpavetimir sispery, the pefsenggaverticozeavides gny, ofibe wesposiidns

dCSClglg %r}(;%g}glﬁl l?%&guﬁ) 10%8@%%01\.?6?9@%%&&3&15 gfigr u%e %f tgrg Crgrgl OSItl ns

(e.g. tfnepmsmm@mesmeund/drmdm raeﬂas)dflthat shiheddtcanindiude Ia(stcnptlon

- 80 Wth re ozen sq@jutions,. jf .
of st 37 8 Sppind o5 in S BLRE §SerieslBtFD o it 8 Wt berpige
typicabpdefinest ahﬁacxkag@ @swfmﬂy,rt&wohanﬁérqzlﬁm etscwleihhﬂate'tl Roftather)
onmon | i £§ g tn ope cQmon rece tacle),
1nclu§ gachetq/wggl}e X %B%ﬂegfseo tpa mv&gtl?lé, aél or\;at q.glclqmponents

asso@&eawt}emesﬂvdr@@ﬁpfoa@kﬁﬁme Asnp&efohauyraegam BRARI Y
onents may be processabl e e.dg.., to an actlve

comgqx}‘qﬁs ofithe )é%yptpeeprowyicgl M ligpidi formg fe.gf, im selytipm)y ppin solid form

(e.2.5PUNENhoWEIOHB8En, SRECT €S, which may or may not be
provided with the kit, For exanple, the conponent may
belihwameersss. the kit dpgleres an PG £ompeaents, which may be Within the
drlih QQ
sam cn ¥Rd ?Aﬁé gcoﬁ%agln%nt g c()ﬁqbtnlih% ERFB@QP Mhe receptacle is
able gjm‘.cmg@g 3 lmuua a@dm@ﬂtmamg@xﬁmths uytlgdg boutlns,cmels jars, tubes,
flask§ %ﬁéﬁe&t tzhetth lfﬁ borh@ Lasdds, ethla pec%g%gfy ?‘ES Iilvﬂn%gf i\gl%nrglosed,
conprises at least one cryoproteéctan I"ea
liquifl camnat gatitdle res;exata@ng@gardbmd oﬁonbmason ofithe recHptanis). 5
pr odient, _the free radical
et S Bhbaltthdlis R oGBS B Gr poydSotd HEbRine |
proteheme,l anfree radodah scravemgmdmn’ascﬂyeprotMVk IagemtpwhtthﬁSy B¢ in the same

t ect ant and | e one,
receqe S cur 1 Eiaad R P & Eive PrnBetesy AR adRECUie) Fon-fenting
exanq;l@r&yﬁngﬁfﬁceptdelﬁsﬁy Sdhitih at east twossfehe fi¢hitadeEprotetant, the free

nt ai ni ng erials at.cr eni ¢ tenperatures, for
radic S PR, A IS SPCPF RIS A VR PO EFFRBRSle ke gontain a
compdhehh&laﬁfstndﬂpkéseﬁﬁnQh@ﬁﬁt QésseMi Itnéﬂéh% SakdD ﬁﬁm&nponents of the kit
essel s, for .exanp a Dewar f]ask (e.g., fornmed from

may B¢ Zpppied "GCuiB s SHREB COBPINGT 1D 285 ATbOd Ripgpp Styrofoam box,

etc. THE RRShay Be smb?éﬂt$§&n&éﬁséraﬁ9@t(@dd%ew@) SHiINE@T{LEMat about
cont ai ner, he 1ik ypi cal 'y, cryodenic

4°C) ¢ el Ay AmEOTi e 9 dhey @Wﬁﬁrr@@y be Firperharen (Eanchetween -
20°ch@ldgoab it hbodt L966°C0 Etck}eclrQthﬁQpMEroFé@%ou{: Ql96° C) In n some

instance, liquid nifrogen has a I ng poi nt of
cases, pyg or mpe pf thejdompeagnts prroiretsm anidorshinned gty doct (@bout -80°C).
ho
o R LORSRE S nERl bt obpcoR R Pl 5. o
describrd ahnvek thgminpcpnmts may be frogen trigether oy ohé qunmon liquid (e.g.,

with %}eaéo%rﬁgn} % {5% g 9\5/? of %ﬂ}%e Se%phar{\lg llaﬁgdrggé gc v%tlga %eparate

construc can W
rece}:ttmipfér at ures WI t hout rupture or fracture.

In certain cases, some of the components may be processable (e.g., to an active
form), for example, by the addition of a suitable solvent or other species, which may or

may not be provided with the kit. For example, the component may be heated or a liguid
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In sonme enbodi nents, the receptacle can be pl aced
Wi thin a cryogenic vessel, as 20 descri bed above,
we2@7/146384 ng a float (for exanple, that can flPBer/USIV07/013884
liquid nitrogen or other «cryogenic liquid within' the
cryogeni c vessel). Non-limting exanples of
receptacles for spermand/or other suitable cells
i nclude cell straws, glass anpoul es, cryotubes,
cryovials, etc. The receptacle nmay be pre-labeled in
certain instances. Exanples of other' conpositions or
may be aphdadanttbe asmponatt §elgwifithe compomend is froren, Rfophilizeddshipped in
amngﬁﬁ ngﬁﬂ%Eéé ited to, diluents, salts, buffers,
C éfaflng agén‘s, preservatives, drying agents,
anin enecemibodih®ent, tieekit 68 ,us6 jtt tnygpesenvagkKa@tmomprises at least

materjals, tubes, bottles, flasks, beakers, and the
one Gy RRTol<Pist kST wne Fis i Shar R ST (o BucpierTigane
proteSta@t.i [i0a spRaEK afbodimeRt, SRAfred thdidil ¥éaV@ngsh Wakl idBstified by a
aa%éor,preseLV|ng t he conponents faor a particul ar use.
methpd dgssiied herrie. Whether smbedignentsy ths kot compritss af jrast one
cryoprofieeeahs aﬁl’eﬁstl&%(ﬁreetrﬁ‘(ﬁcél'SGWéillgel_??o formmy be
concentrated or ready to use. Akit of the invention
gelreronrg gasgs.(the kifgvill declndesa eiyeernayessel whichrig arveased syitable
for cén brlaferfiis At ARUEMPer i .
o cp_rtovi ed f or us icggd%ehe Ki ? © iaﬁar?%%fgé%{%;ﬂ@%ﬁ?ﬂ& ﬁ{tﬁ)‘g en. Those
of ordimaposkal dn theart will he eweresofsnitele cryngenic esselfdpr example, a
. . i ) de. | ) . .
Do BLRTER, o 5 U Ol il 1S40, o
stainjgse steehdomgpineras Seyrbfoam dantal@e2 00elli#@3 Pypically, cryogenic
e ] ne/ or o
or ST R A LSRR BB BB o, g bt
aboutisIIOCC aFed instdnive { linpid hitrogkn hsoaboilimgaminttdfabout -196°C.

b e R ST L.

someitases) i resepeichd israble t6Wbn@ed the li@IPesRbiniSthe SpOYRAALGr a

te ratures, .etc.. The instructions may be provi ded in
Frozeg S TG AL NS TRECHE FPYTE (H EBIPIG 1% FReRPElS Ty
cons@fictédl kb HeM ittdanGlithstdrd Fyogeh®) RRPRRtGDes vHitdut Alpture or fracture.
e, DVD, etc.) .and/or

optical, visual (e.g., Vvideotap DV .
In sogjeesphosfimentso ?fwﬁ?e@%%?@ RS Fletadivigin 4 spyeesmie vessel as
descMBt 38 de. 60 WBMBIaCHRIdt PfR$ bxarRpRVindEehr flo D l&ﬁ{i@ RftroglR or other

used herein, instructions can_include protocols
cryoggnie hanigrithigtheeyossrs Neswel, Nondiaiting ewsrunes elfgearacles for
nfah @k 8fldr YuRsiie eRsll siekoS i
Sperl7in.nvolve mwi??éﬁ gg%%ﬁ?ﬁgggﬁ%?égns %ﬁ%%?qggggéﬁg%gﬁe&
cryoviplshetehd iereeaptachnmay e ore-labeledtin sepaiokaghmgsof t he
| NECBhBRE of bR EYG bﬁﬁ?nscc?rrb ﬁ{p%%eh@%'séq%?atécr%@‘{ﬁé [18Rion
. communications In any form(e.g., oral, electronic,
include ghutare nefdirhited to, diluerns, sakts, buffersp chalatheglageamts pyeservatives,
ceyisAURAE, byt bR, >R, Bl dipflrRyisld oS bottes,
flasks,risakerst arghithe dike, foo ehamplesfod vsinphniddéfyltigl asstmbiag astoring,
ackgxanpue a kit. as aiagusseg,herein.naﬁlbe shig$eg to a.
packdQine, PIEDAINE, msig, fHUtNE, 2pY/QL PresY g, the Gompopghts for a particular
use. iInstbodimerith evhiersliquid foransofmy off fisd ¢diGporichs 448 Qked, the liquid
£ add Egern1t§ t.he qgngrane protectant and the free
orm gy R FORCERTRIRYSF °Ad¥3° ¥%re the resulting conbi nation
and/ldt of ®hkUfiventiba gehdraly chill el sREmMBIrt@idnl O r $ehEdefions ¥ a

anot her exanpl.e, the . . .
website or other sourrc':‘g in any Porm that are provided for using the kit in connection with

the components and/or methods of the invention. For instance, the instructions may

include instructions for the use, modification, mixing, diluting, preserving, assembly,
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i nstructions may instruct the user to conbi ne of
sperm nenbrane protectant, free radical 20
wGaee@vamnges , and cryoprotective agent, and cryopCEESINB013884
the resulting conbination (e.g., as described above).
The cryopreserved conbination could then be stored,
returned to the shipper for storage and | ater
recovery, or the like. lIdentification of Free Radica
Scavengers One enbodi ment is a nethod of identifying a
free radical scavenger suitable for 25 use in
storageypaskagingyantgorspreparaticn abihe somponse 3sd/ng otiter bmpbnents
I C i dat
assoDfaih 1R K18 Tl W biflioBe o PR TR sl ons for
the deéae,uyu ofgheggmpenentsy doi @smiple, Sfpeshlppl(lb)at sfdne cdmfrats s sb-zero
e t ondn. V|tr fertilizati
temﬂ\;\éﬁa{thllek né{?'? 910 {e%l afltg.?et% et T é[‘ée }%ls nsslalg}; (I?ﬁ é)é(i)wged in any form
that pnrsdﬁ:d: esthe dsenef uhelkaﬂ sudhf a304ritoen atorhb(aesg tefpBofic), (dgital,

omi S L R ETEAB  LSAER SRSl g

Intemedmr&tr¢b>ba§eﬂ oBBAHIVAIENS)Y, PecviaRER & shfnsS@er M when t he
conbi ned or incubated with a

cont act ed,
.“&8*5 Eefﬂne ansitygfions cananclude srotogale disRtiprm geides,wamings,
labeIs,aﬁbteza lan8/a ¥R 8g&MtlyasRed HRAUIHAH %C%s? T gfc'éﬂl? B Sritten

use in cryopreserving 20 WO

mstr%m%m PARPrRied Wityihe jveptions prd/ay wishithe pyckiaging of the
inveRGYR E8uGion cah SRS indRINIRING&E Al C&Hmﬁxm&}%ﬁé lr%’ %ny}grm (e.g.,

same |evel as prior to cryopreservation,

oral,glactioniss digitghtopticald vissalnblicneproyideidrin abpmemhnem{e &1, within or
afa@@ﬁbﬂﬁ;ﬁt SR8 th EI&e

P adi cal slcj;lvené e%ddl ‘gsgg“?l‘rf g}égﬂ? '?%go {}%g@%\f}g% gnSEUCtlons are to be
usedgwiith Bisikdt.f or use in cryopreserving sperm | f | nvitro

f er Tsla!nI e nai Nt ain

e e Btnpfe) e % SIARREIGAh oy 8 SR Qe iy with

lnstrmtymg rfelsmevaﬁolr@mtalmmheumnenmmay énstaiet ieteer to add speri to

candi date, free radical
e SOTBIE G AU ot b oM ok SR G
combineton al/calenrnakekiyand tieispeah e tHeakendae A?anoﬂ]}er example, the
if a free

reservi erm nbodi ment
‘nsugﬁéngﬂayslea%‘%éé uSe go 8%“15 EoF FPTraY THembreps gEotfclaRtfipe radical
scavemgey, em@e:ﬂ'ytfpibteuﬁee hfert/ A RIASRESNOhERES A BP 85 Hbindfon (e.g., as
desc ﬁ‘EfL %% ,?1)1 and/or activity gc) are assessed. In one
escll ht Ths pryapresede sgmblation cavierigen be goprd, returned to the
shippedl €61t dtdriagd ah@laaexfxree@vd&ﬁdmﬁé ligcavenger for use in
cryopreserving bovine sperm activity (a) and/or

activity (b) are assessed. The nethod can be carried
ouldensifingfionsofifrce Rayical Savpng@shes to detecting the
effect, if any, of a candidate free radical
sc@nergdredingerghis ameshatbdfidentiffingd fibe fadibat stfetg@Guithile for

e B FPRSEE S 5B S i B i
ofa ¢amduia|ta/ﬁree mdycgﬂésceszﬁﬁgere $a1 duphbilisy (Hbﬂitly}lﬂi &ﬂﬁwieaémee&@gen

oxidation bgc%ge ge}é\n ﬂe sperm and (b), candi dat e
SPeCiFh BLSReRyy (9 eTise ?P&E‘P ‘e By ey (5 sﬁa‘éuqvgndwr? iRrtibzation,
whereimiifiireadanditagnfee ARIERS SéaVendI ProdIERS a%tanéf?&&]téﬁe%t on at least

ecies within spermin the incubated
one QIJhb MR (Gh the panididhte G Fadifal peayengerds e@egerﬁdlﬁp'e@awger For
exaniple, iNieOi8 Fed Sct{RAAH G841V E ofy enzs%e&% \Qhélhﬁ'le sperm are

| evel of reactive oxygen sp eC| es wt e spermi
contacird, spbied opanqubated with a candldate free radlcal scavenger, the candidate

free radical scavenger is a free radical scavenger suitable for use in cryopreserving
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candi date free radical scavenger), the candidate free
radi cal scavenger is a free radical scavenger
wGaoralses f or use in cryopreserving sperm A fPEPRUS2007/013884
radi cal scavenger identified by assessnent of one or
two of the three activities described above, can be
further assessed for its usefulness as a free radica
scavenger by assessing the additional 25 activities.
For exanple, if capability (ability) to reduce
reactive oxygen species in sperm is assessed, the
sperref fbspermmotilgy fis edhanaet] cndt leastweringemed at sibstantially the same
level%tpg ?{}’ gﬁﬁ%& astgcg&és e nttﬁg s%egm %etcggt[ac%dt é&{a@%%a ord incubated
with heahdidateifredi radut:alcmaménger I‘the sandl@dle fict yad]éaltsba,ve&lgetens a free

di cal a r for use in cr reser at on
radicg PR enEoE SR LT 60 YhESPBIF oI TR BV BBdnligion s
enhatée?l @fat tdiet MatitAneNst fBEAREA1Yhe shRe PERS @prior to

invention. They are not intended to be limtin |n an
cryopggservationyphs hsp §H9 PHEBAIC poNPHEh IS eunCaspith £ candidate

free %di@ﬂ%@&% at i caRbidYRUESe RIRAsdAVEAR i a ﬁ%@ P4digalt@¥Renger
detailed t live born recovery rates

suitapleyfgp P%l@rc\vwremsgﬁse@rp ehrpngranbadimeny pﬁ hiee 1adiceh geavenger
to be 1&%&@ it @ fRIadicheRadQidef Braik 3 & oﬁfégerv-irr{éoﬁl@?%z‘sg)e(y ,

Nagakata reports a fertilization rate o )
actlvetwék QF agHYItT st pypgssed. 119939 emhg@mqnngf ¢ &rep radical

scav?r%&) lt Qfeﬂﬁﬁgd‘ [seasfréé #Ridal @carv WI ng %El}l %%ﬁr@se?\ﬁi’lg Bbvine

sperm at t
spenzoa)@mnm(ab I'rf@tlf\’é}’ () arg asdeasedy ﬁt@snctbgd car be paried out using

v of
o vt S0 Bh okl ) HLELSIE pRVBKLLD £ Ehba ARSI
scavgpyr,mucﬁ’hea Jrnthesbim wwhibb ratyeriy usess bemmembasdqmegt ¢ite method
comB S AR o R oo BE AT S b BRBRAFRs o) forrcive
oxygaﬂspédlhﬁﬂahe Inehﬂlédn&sca:nt ks madatlafrymnﬁa within\Re Ewmaand (b) a
that provides onom ca ach to._thnis

candif}%g%?fs?ﬁa%ﬁﬁ PEAvEnESEy ﬁsgﬁ%w wn%mgﬁvg%ﬁ? geampytion and
asseSHY BALHRSE o £ANARLHB/ged apd:@és witBinfspein i #Rtih&ibated

acity of C57BL/6J, sperm Pfd, " r dra

nt
comgination. oIfihe legelof iTFagiive oxygenyspecics in thessppnfly%feéucegbée%j

relatlve t8 kiRl Dbl df rdactive okb: | $geefRgvidfin thely ﬁn%@tl@oa&&lce of the
030. 35b. net hod CPM 16.80. 13 26.40.22 19.20.2

Ca“dhdé%%e rastioapseawenger). dhe pandidate Erep sakical spavspash is e radical
scaveiRRakhieible f?ﬁrag@m éf?Bﬁre@érvR%r GRAKS AVBEE radi®llScaiShPSt i8bhtified

aresine transformafion; percents within a colum
by agsgesmpept ghpeuer two of the three activities described above, can be further

assessed for its usefulness as a free radical scavenger by assessing the additional
activities. For example, if capability (ability) to reduce reactive oxygen species in sperm
is assessed, the effect of the free radical scavenger on sperm motility, its effect of the in
vitro fertilization; or both can be assessed, as appropriate, to provide further indication of

the suitability of the free radical scavenger for use in cryopreservation of sperm.

EXAMPLES

The following examples describe use of the media and methods of the present

invention. They are not intended to be limiting in any way.
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superscript (a and b) are different with Tukey-Kraner
HSD (p<0.05); (see Table 2). Table 2 shows that no
wore@sutail e differences were noted in nouse SpRECTUS2007/013884

viability or in 20 the percentage of |ive spermatozoa

havi ng i ntact acrosones, but that there is a

significant difference in the nouse sperm

fertilization rate (% 2-cell) with. 19 % using the

CPM versus 7 %using the traditional nethod.

Appl i cants have shown that fertilization rates are
Example dt IGryepresavatinsefdviphise Spampy oved when the nedia and

met hods described herein are carried out. The 25

ediigtatiovepers hawe desaileddhatdbigthoan agaovent ratestvéenforpepreseaved

CESAS L S PTRRE kP DS SHBPIA el

ThOI'llltntlD2Qi}0) Nagalkeda expotts pifextdizhgon rae oﬂﬁﬁ) Po GR akagata and Takeshima,

ot ectiv h c ri
1993 XBRDRNE iy KBt el e P P p st for visher
quahtympegdglamgiaynﬁg bl Baliil€})al 2003 ﬁgpmtthﬁfdrﬁniatfoh&meiﬁﬁn e not
t L re nmade in e tissues
adeaigit (it S EHEP DA SR AR YADF BB BUPPEE S5 7BLIS stcains
viac@bpfdgbltv@d%w;rfﬁ out into the CPM this is allowed for at
g st_5 but_for less than 20 mn. _The residual

Tacksgrolahoaaforyehashegn fraskingipn deyeloping piahle peonpapical

apprdibﬁ ;@ atcht RS ifibRl dhb @spRE T SPBDIEstRIR. |196‘&gﬁged Hér@m"ﬁ a
many as one_ hundred 250L French straws (I M, Mple

mod@‘é%‘/opmfcﬁvwwe% REPMD thatpreyidey anpeanomisalapgraagho this
roblegntaining a 5.5 cm5 colum of CPM a 2.5 cm col um
p
of air, a 0.6 cmcolum of sperm sanple followed by a
Tabl Ci tn'n of, air, are sealed with an instantaneous heat
ableZn rnpairlﬁ%n of FrigRresFrya i pRATORThes: characicsization apd)fertilization
capa‘éW e Bl OF sefim ni'trogen vapor for at least 10 min
before ] Thi s
essenti § ;
st or age| TraditonafjUT161:00.66" 0O0€N, 225:H@BPI €S 1 I ONYIAGH |
treat nepmetssde 10 thawed in a 37C water bath for] 30
sec, anfiCkten edeBt0HOL al i qu®4+0128 - pl aced hB.2xeedl}y
into itkmeitgd 5001 in vitro fertilization (IVF) drop of
Cooks Mouse Vitro Fert (Cook Australia; Queensl and,

PRl S A9 ol BGAREH Bl A Hons v

madef uning a5 asie addsidrhatidm @erdenw Wﬂhmfaecrdlm hatingmnique

oo 5y oy P B RISt AR 1.0 0058

Tablgl2 showHeat hy nkl&kl&@ﬁib&hfférbhkﬂ&g@éra noZddlinanousalspemi fiability or in
es are-.inc ated fo ther

a
the pfiganbe € e B oR RS R R B Sy e e b
significamdiffierehddindh©moasssgRinaciettilizatian etk (342 cElNapith .09 % using the
over ni @e , ncglbat |don ‘Appr oxi mately 18 hours | ater,
CPMtWéS“ﬁgg ° Sredpvast wethedvel opi ng into 2-cel |
e nnpyﬁxsantssh@e sR6Wh ed féxﬁﬁz&t%d radhhy gﬁalaﬁytaﬁ& dbnsistently

tes) For_statistical anal éSIS ercents are

improyegehieh the AR purkmethnds dnseriby hatran xgrcagmicd @Hs ity | VF
ep1d1§§19&§es RRA vhE BEEMRRL ardd:@rR¥ fih & @‘SEIEL%JL(};]@ %L?] pﬂced into

ference between treatnments 1s i1llustrate
the C%’@PE‘?“F@WC(IB@@ dsxcribpd hergine sEyaare grtracted and nlaged mto an

incubateM PRI SILO63 AP St &%#Sﬁé&f%%&!ﬁl&rﬁé@m, ‘which comprises, for
example, raffinose [18%w/v], skim milk [3% w/v] and monothioglycerol (MTG) at

concentrations from 159 pM to 636 M. Incisions are made in the tissues, allowing the
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percents. Al concentrations of MIG show an i nproved
fertilization rate, relative to results 25 obtained
waiging4quesent | y- avai | abl e net hods. An MIG PCT/US2007/013884

concentration of 477 M provided the best results. See

Figure 1 and Table 3 and Table 4A. Table 3:

Fertilization Rate using C57BL/6J M ce and either CPM

or traditional nmethod Fertilization Rate 2-cell

enbryos transferred |live born CPM 68.4 % 225 80

Traditional nethod 6.5 %45 7 The foll ow ng day the
spem?_tocshlm eutbinyoothe CRMbthis isatlofved ferattloagh Séund (ﬁcprlemm 20 min.

The gt Hllek Bt EiE0) BRALT ColBEb. S mifie P ot e

spernh sataplpragy lodded ire6 b hiangias one handrsd aﬁopb\menmwkcqm

maplb SREFE W6 nattd onf SR mi G D Fave rofpiinaan - om

colunth$ bNGPBA,VORE e&ewﬁ@n@%ﬂét)x GRRLMM oﬁ§®$ﬂashdlp|lé/ﬁllowed bya
pro edure V\AJ any mani pul ati on of the oocyt? g
colurp BEtarp perled Wit Brngrnianeous hertioalist Thisiiryvssire loaded into

cassektBd ARLHIMER T TiGuid mwgelnruassxt fo? 2t (a6t 0 min B&Toe bein®@Plutiged
one repart which clainms to have achieved 26%

into the, ilﬂm nigpgeth Thig essewfiallyepplsdhe spaak et &/ My
TakasbiiBh t(;-agl?h)ge in Eﬂﬁdd‘-}}iﬁageﬂ B% SHRGH eg%ﬁéét%gt are

herein, which includés the Use of free radical
thawad mah & Wates beih foz 3P sem and then esth dPekiadiaupisplaosdelirectly

into Jt’ka%ﬁn BEG, %’Lﬁidﬁ%h&'&%ﬁ gl\fiﬁt cﬁ?ﬂ of @%%Es Moie U8 FM (Cook

COI’]SI stentl | rrprove ertilization rates
AustmbgeQVleSfa@d Apﬁieaha) 1 afm) as bout eHingebajipnyé chmufusrintact oocyte

B oo\ Y1) VA DBE S e O 1A

dropsl 2BA31s katriecbaut| usBE mbﬁhndslh%wmﬁ%haaﬂof g4l i dpeant, |smﬂ1 3s.by the

e as, 1 f to in
methi€ Sesb R bF NalBedle! BllBRa ZO8BL WALSESL OBR] Sftid Spekfl and
oocyt@s |aye mcﬁlilﬁa@ ® getheﬁ derehhils aj‘eﬂfrg 1heTjsne3un}ﬁphﬁdle dar®&finoved

Ulte I N,O erve rti zatl on
trom M BP 9FStEanst Plafr i a6 mi - p SO S PR bR o) e
a‘r/-\?xfpﬁﬁ)xﬁﬁatefsam RowtAlatéds ﬁﬁﬁ%ﬁ@dﬁh&ag_%foif cﬁkifteb Id?,%eébﬁh% Sljtbm-cell
| erent .no I a tr a n re
embry s e eSS oraay B era] Qonr iy FPOaFg eEaa as.
percdMeRire Bdstiid fraREbabdRahCRMIMES ik ?ea% $5 et ubhiment
58.4 999009 98. 6% 68. 4 % (B1/158) (80/ 425)

are er%ga‘fﬁé Wsh 7 Tskgsbodydiffstsnegbstyveen treptpmys 1s3Hustrates) with an

asten-Ek 6.0 A ordkeseRioB Ynéarth 2l Pardilt PorrdrsReté cOt0fted Back into
od (93/478) 0/ 36 {39/ 521) 1441299 (150/ 327)

percmsl 607) (227/1581)
All concentrations of MTG show an improved fertilization rate, relative to results

obtained using presently-available methods. An MTG concentration of 477 uM
provided the best results. See Figure 1 and Table 3 and Table 4A.

Table 3: Fertilization Rate using C57BL/6J Mice and either CPM or traditional method

. Fertilization Rate | 2-cell embryos transferred live born
CPM 68.4 % 225 80
Traditional method 6.5 % 45 7

The following day the 2-cell embryos can be transferred to pseudopregnant

recipients or cryopreserved for later use.
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Tabl e 4B: Assessnment of fertility rates in different

nouse strains Muse Strain CPM (+MIG Traditional
worbtiTodezu29P3/ J 48. 20% 12 % ( Songsasen and LePOwjus2007/013884

1997) A/ J 92.67% no data CAST/Ei J 2.38% 0% DBA/ 2]

87.85% 45 % FVBIN] 98.6 % 27.4 % NOD/LtJ 75.21% no

data . SJUJ 46.56% no data Exanple 2:

Cryopreservati on of Mouse Spermw th CPM Cont ai ni ng

GSH 24 WD 2007/ 146344 PCT/ US2007/ 013884 Applicants

have shown that fertilization rates are greatly and

c oPisivioue mthodolegiow baveprevidet Eertibiditioramate st roeisthan 10%

ondSSEL RPN 0 SESANT) S A 05 58 AL on 1.

1999)miben asidg pbamedservﬁdoCS TBIe6/¢ syeapy Dt amidavcEIViE girécedure without
rej re.extr d placed into
any ’gae‘ﬁ%‘gl %%Bgﬁ‘so""mﬁ angyy i %?PB??@@P% of H’aﬁswa%aﬂn&e
mtradgh(lipluinél(:@%&n ugedétitﬁﬂ(gdiSI)f Thérfis bﬁ@ﬁ@e[r&ﬁcaﬂé%//wﬂéehoﬁbidtﬁ to have
. m owl v]. and re i one 0
achialga Sqq icrliaobiod Fein St S hll (NAkearn o1 Cgshinnt 186 hg
Emplolymgsme hﬁinto@ch; WESEBBA hireid) Wiigh felRMdes i Ssel oF el QMR A
| east but for less than 20 min. The residual

Sca"%g% 3%% ilization lﬁ‘éﬁﬁ fereaterthan 3ate havehsen ebtaingd. Thegs. matbads
h I
B oo RSy AR R L BERion GRS Bprth O fok e
mousg syigins apnyell. How cravpie ysing pievipts methiods il Wwassrotsincemaon to
find fé%ﬁ&'uﬂh ?&e@fo'i EﬁATEﬂ}’cg OFYWN? fangFi%P?/J 2t? %r:ci ‘"tgé:bfﬁ%% 0% and
Sp 0

air, .6 cmco erm sanple
S%TWEltm‘Plbf a|r are sealed with -an |nst ant aneous heat

S el@il@er lﬁfemdsto Gerdh %E @&bIIyS/? %l' {ﬁ S n gncﬁgp y aé)pp (r‘;g}ﬂns as

After el ng store
129Pamivet rIdig isomly apbalth:am&ldmenclauﬁé’ CI\hahmthchhdetscrle&i hé@kin has

resulfé% tl(ﬁ) %Iﬁfe %ﬁ% rate #‘ 89‘1( e?g Q}f’ Iagci4 alge(es?) Ct %3/ ZFables

4A agh4Bs I\/buse Vitro Fert (Cook Australi a; QJeensI and,
Australia). After an hour i ncubation, 4 cunul us

| d /
Tab]v.# PR QR of }‘egttlﬁg/e?}g:s Ny Hl ffer lﬁgrrlﬁ?l\és% ts? tﬁ}%f atc?ZEL erg ps.

enal’ és are a VT

(Nakagatsaain_ 2000a; Nakagata, 2000b). 20 The sperm and

Teatyéne § 12BKESVEO- | niehaiked Rakcefy Nrsabel 01 € e Fvainy C57BL/6)

pr esunpiMexeredigdh Ree are renoved fromithe TVF drop and

&Jaﬂ&g 152 @& Cul T Yg e%dr op Tg@f %OVET EFLOLT | Mg ge, O o35 68.4 %
ifnEned)y 18 goaems | atmnirry he(ibamot)i | | zasoeoy) r at®s200)  (326/488)

i s det ﬁﬁr m ned (#2-cell

Traditional | 21.7% 0.0 % 7.0% 10.3 % 55.3 % 274 % 6.5 %

method (93/428) - (0/36) (39/521)  (144/1299)  (150/327) (203/1607)  (227/1581)

Table 4B: Assessment of fertility rates in different mouse strains

Mouse Strain CPM (+MTG) Traditional
method
129P3/J 48.20% 12 % (Songsasen
and Leibo, 1997)
Al . 92.67% no data
CAST/EJ 2.38% 0%
DBA/2J 87.85% 45 %
FVB/NJ 98.6 % 274 %
NOD/L 75.21% no data .
SJLid 46.56% no data

Example 2: Cryopreservation of Mouse Sperm with CPM Containing GSH
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enbryos/# total oocytes). For statistical analysis,
percents are aresine transfornmed and the averages of
WO b@734d3WF drops per treatnent are conpared toPehEsS2007/013884

control of no GSH 25 using Dunnett's nethods. Results
are presented in Figure 2. A significant difference
fromthe control is illustrated wwth an asterisk. For
presentation, neans and standard errors are converted
back into percents. Testing different concentrations

of GSH reveal s that the concentrations from500 gMto

5 AMlnqaotsdmse shdfmn flext fertilizatiorontasatre greathyrpad eonsiseRM

impi Yt e REACLRFBBBAL oo hred] 0 aRrRd GR TRED S

epididjphiden and wad dibfér'éﬁtlﬁ) hMe\diEradtedefforn itha C&’VBE[&J aindle @and placed into

the g RRRe Vg mesth PeRsebRLERine, P ATe etrret B Plaedf e en
incubated 0 PEdREhdREIPONMEyBPMIERti v MYBUROETMA @8Aosed of

raffiripgs [ARGWOR SHuTBIE (35K 31 HeP6eb R RiORE (B Le 08 KM to 50

mM]§. CBMMr@)ar@haaﬂé ﬁfﬁﬂféq%s@és an@migfth@ ez AoRwitGMintoAhe CPM;
t ot al ﬁ?f at | east sanpl es_per treat nent

this lmlw foraf legsty 'awefou %qSF ﬂ@@ézo rHe Jde residual dggusy agg then
remob@@%nﬁthe 8RR drbp. ”T@ﬁﬁhcﬁ)f litdds clﬁﬁéépe%n%%fr%l@greaoaded into

mal es whose sperm are poo ed at the tine

as mgy 3seaneihyndeed 250HEFrepeh straws GMVidVepls GrozeatviPht Ewo hundred
d FRPERUELL oL UMInd U3, SCL SR HECPLSPES il Eqhborai
a 0.6 Gluka dﬁspsrm sagaple doltewed by:e@hlu&usof ait,iang sealed with an

oSS IR RO 35 A o

storedl i hyuid oderden, 3 samples fame eadﬂedatm@ntt dve thawegilibat 3796 water bath

for Bgrgtgclg lzjmg% {l’l: \(r}leelagl)llwég alléugtr i é)?zwgg ﬁgac &r ﬁ% Bﬁp eSé)OpL in vitro
fertilatiom(IGFR). draﬁppf ﬁmkﬂaMa:luye Y&rdnﬁemgcbﬂt Alstralle Queensland
il Lzat | [ erm ne Y,
ausiifiel) AlEESR By igulbhuinh.df ETolig Pubds SopgE DR R
supeﬁ&hme(d?;i/}'ﬂimm eiigalg? m&daeg; Wﬂ{éfin @?P%egg%hé@ﬁﬂ&aﬁse (Whkagata,
rain reat men vV
2000a,§§@§,g@‘ga, ZMO 76U6J Fertilization Rate CPM - MIG
31THe et atd BGodPred atd cIRMiBated 30 Hsbelbrb thedprRiENHIN B gotes

4: Assessmsnt o Reduction of Reactive Oxygen Species

are rqmgysyl 5gm hed VI drapeisk platsddn agiulivredrop den @varnighbinsibetion.
byAgm&ﬁﬁaég;\ TEAGR 1pHe tHY | RHIORIER By ;Fsdc?ét&n{lﬂ&i (#2-cell

resence an absence Of the free radi scavenger
embw%(# tetalrayeesadion stasserl enakyFis creresnty aE@ycsing wansforad and
the aYérhBes d¥GhO5 OB drbpOs&Shathet%fe cSdvh Pﬁiﬁé ofirBESEHS &sH

intfacel lul ar reactive oxygen speci sperm are
using Dunnett’s methods. Results are presented in Flgure 2. A significant difference

from the control is illustrated with an asterisk. For presentation, means and standard
errors are converted back into percents.

Testing different concentrations of GSH reveals that the concentrations from 500
KM to 5 mM increase the fertilization rates compared to CPM without a reducing agent.
Use of 500 uM GSH shows an enhanceménf in fertilization rates similar to those

obtained with 477 uM MTG under similar conditions.

Example 3: Fertilization Rates with Cryopreserved Sperm from Various Mouse Strains

Differ in Response to Cryopreservation with MTG.
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chal | enged with varying |l evels of Tert-Butyl hydrogen
peroxi de to induce oxidative 25 damage and green

wo baonesaeence i s nmeasured using flow cyt omet r yPCEES2007/013884
shown in Figure 3, MIG reduces the ROS in
cryopreserved spermfrom both C57BL/6J (B6) and
BALB/ cByJ (BALB/ cBy) m ce. Exanple 5: Cryopreservation
and recovery of spermfromgenetically nodified nouse
strains 30 The sane approaches have been carried out
on sperm obtained from C57BL/6J_ nal es having genetic
moicinf e aligenis obsnermdroma el varigbhef meuseotitainsare r@ﬁgn iy b

- abseny EORRRN RGO Bssbs K BRI PtIE R Tl S east

spermadngplos pexttfewpemtrwfthmm sirafruadeartilizbd g &hesei repiekgnted at least 3
sampfé? %lortrnD %%‘i%? ogI ag{e ? %%tnsf 3 al% \Srglgperé nrrhgl?e gcg gfl{c/aem {ttr]xe%me of
colledticBMndahesplitrigtotthe t\mtramdmtk SBSubdeqeht ’me«thawing%ha rmlnples are

placefl dirEphy, o ST PO OB, FER =R PADZo8 B g kpltouse

VitrotHeet @&Y&Maﬁé%ﬁé&ﬂﬁﬂd VB Estflial A0hiRH et HOr19959E After an hour

carryjng nodifications due to gene targeting

mcubeﬂ%&%{lylug Berthocr¥imtwehssdiye LSqeeRic P RS (the

incubliyg A@RAME Y Fblléwthg 4 RASEiInTubkiOE KR preddpi Rl B ftes are
carrier famly 22 organic/anion cation transporte

r
washggsb Pultored RKGTRIEM ARREBRIEbE ] & Boursikales fhegepilization rate is
deterRAfIAOHOURY PRAPSsPRIE SbcyRR).r sQurrhnpsof 50% or  nore
of this strain"to the genetic background of the nouse
i“@ The fertil |zat|c31 gte 10 was_det er m ned
Table 35k etilization Rytss Detarpringd oy pesspnos (G PiMhand ahsgpge of MTG
(CPMMITENt age was cal cul ated. The values within the
parentheses illustrate the total # of two cells / the
total nunber of oocytes across |IVFs. As shown in
TablT e ©6, Nighsgamr t111zation rates have been obtai ned

B T U g Sy

I N Tdalmemas es} 1268SinlI ETHANST AEEAA1at cryobanking mal e
nmouse ger npl psgidafh Ratet r @i N reconstitution is a viable

OpTaPMLMTED TP3N 8, O Fabbhl | Zaaggn capacity of sperm

fr agpvgenet i cpdgqy, nodi fsggel, M g4 4 JR Reference % 2- Cel |

Stage No.# Strain Background Genetic Mdification (#

2-cell | # ooc es 3640 FVB/NJ T YAC72 Hay trans gene
Exangi¢ 403Ys566nenBoBRedditiBh of Reattive @kpesw Jgecies (ROS) by MTG

t £329 FVB/NJ PLAU

Desc’t(l% S%F%%%?g@%é%%&%#%&byégfe%éﬁ ?‘%‘: ur oki nase knockout

5817 C57BU6J G ycogen synthase kinase 3(3 65 knockout

( Byermyryosesyvabinale presotast andedsenagrofitbmirpy ragtical scavenger,

the ré&hgﬁx%' a“gen?rﬁbg&hﬁ)%lﬁgl‘dl(zﬂdlté? ARPRLLES wﬁﬁ@g érell:g f&gi’)é:!szg)t dye

CM-H2DCFDA to measure intracellular reactive oxygen species. The sperm are

challenged with varying levels of Tert-Butylhydrogen peroxide to induce oxidative
damage and green fluorescence is measured using flow cytometry. As shown in Figure
3, MTG reduces the ROS in cryopreserved sperm from both C57BL/6J (B6) and
BALB/cByJ (BALB/cBy) mice.

Example 5: Cryopreservation and recovery of sperm from genetically modified mouse
strains

The same approaches have been carried out on sperm obtained from C57BL/6J
males having genetic modifications and variable genetic contributions from the129

strain, as well as other strains, such as FVB/N. .
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knockout Exanple 6: Determ nation of Sperm

Concentration and Motility To determ ne the
wa@oeocamsnati on, notility, and progressive notiPCT/ySmn7/013884

"freshly-collected” sperm the spermis typically

diluted 1:20 in either phosphate buffered saline or

Cooks nouse vitro fert (Cook Australia; Queensland,

Australia; (Quinn et al., 1995)). To assess 20 thawed

sperm spermis incubated in |IVF nmediumfor an hour,

at a dilution of 1:50 in the IVF drop. It is then

| cEaedl. mhgueota oFigpdrt romEaymbearv@geneiqally anodifidd semee strains

are frggeq{ %Ztgérgmﬂ AWW\T/{Jx%r p?tgﬁegpgé;eg%le gsdh Sfrgff ga{dsi’%afl sgavenger
(CPM)odcbondmg t%mhb ynefhod as @escAbedrindbresnple QUiFoe d trad@gerfit MivRse

carry(S R VASOR BTN MAPCLPT tay Sfeing el QST g
FVBBiJaidckgﬁOﬁﬂ fasstcolldcted . SFoiniet daes ing HOMficatibieditododene

targeilpe BPRKaRD) paRi Pl S ging RE-G L iibpkap, @ycose synthase

kmasNGB Wotkdift 'and JoRitX Edrier fﬁﬂﬁr 221bl%ﬁﬁicy%loﬁ\@ﬁro%m‘dﬂsﬁort‘%finember
tic Fbad Size; 0.57 to 91 10 Static Head

12 k“l°ﬁ eHsyascollgeted. (The strgin bask%ﬁowed FIgHE Beteccongripyiogrof 50% or

moreIf s S@hinSo M gé&ucﬂé&é‘(@ﬁﬁu bt ﬁetxﬁcﬁﬁe s@a? Thé @ﬁﬁlzatlon rate
Source: Canera 15 Video Frequency: 60 Bright Field;

was degermppqdyRrrellembryop/Etotabewry teshand Fherrvstageeroemage: was

calcu%?&? 'flgé;tpﬂgég %f"itﬁm 188 paredftfesesiulRde oot #8¥%vo EAL ¥ the total

. humber of oocytes across IVFs As shown in Table 6, high fertilization rates have been

obtained in all cases. This demonstrates that cryobanking male mouse germplasm for

strain reconstitution is a viable option.

Table 6: Fertilization capacity of sperm from genetically modified mice.

JR Reference % 2-Cell Stage
No.# Strain Background Genetic Modification (# 2-cell / # oocytes)
3640 FVB/NJ Tg(YACT72)2511Hay transgene 81 (105/130)
3238 BALB/cJ C2ta (class Il transactivator) knockout 76 (112/148)
2329 FVB/NJ PLAU (plasminogen activator, 86 (15/176)

urokinase) knockout
5817 C&7BL/6J Glycogen synthase kinase 3§ 65
knockout {721111)
5839 C57BL/BJ Solute carrier family 22 organic/ anion 68
cation fransporter member 12 (53/78)
knockout

Example 6: Determination of Sperm Concentration and Motility

To determine the concentration, motility, and progressive motility of "freshly-collected”
sperm, the sperm is typically diluted 1:20 in either phosphate buffered saline or Cooks
mouse vitro fert (Cook Australia; Queensland, Australia; (Quinn et al., 1995)). Toh assess
thawed sperm, sperm is incubated in IVF medium for an hour, at a dilution of 1:50 in the
IVF drop. It is then loaded into a Hamilton Thorn IVOS computerized semen analyzer

(Hamilton Thorn, Beverly, MA). For measurement, the calibration parameters are set as

follows:

Apply Sort: 2
Frames acquired: 30
Frame rate: 60 Hz
Minimum contrast: 30
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sperm (Firgure 4?.3 @gpgagon& yppreservation of sperm
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MIG and recovery t oMkgnietidaor no.g®5 Ten |uL al i quots of
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Table 7 are froz@ﬁe‘j‘:{?q% @ CPW with 477 M

monot hi-ogl ycer ol Br?g?tn EEPM oA total of at |east 6

- sperm sanpl es pedg;githeeabrideitt Wagofli N @ strain are
utilized. These rreppesaatsed agreteast 3 28 WO
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2007/ 146344 PCT/ US200T¢i048884Usesanpl es from each of at
| east 2 sets of _2CeiHeeySeirosel®Ber m are pool ed at the
time of collectfHpe W{lx" I5en % Ft into the two
treatnments. Subsequén i"ﬁvf ;:t ha@i ng the sanples are

pl aced directly i Ny Sinfe: OWPERRQL in vitro

f epptigs| | zati on (1 VF) drop of Cooks Mouse Vitro Fert
(Cook Australi a; edided Geind, MReddral ia; (Quinn et al.,
1995)). After an MgpBrigtesscub@®® on, 4 cunul us intact
oocyte cl utches f{}ﬁé@@%@ g,ni cg%%rngiLgvsl wﬁre added to
the incubation \,ils&[loygn{;’aﬁ‘

Cosgitpgubat i on, the presunptive zygotes were washed
and cul tured over nipgits in Tixpr oxstorebel y 18 hours | ater,
the fertilizati ofiracie8pecdfl: d&A6Qtatioeddd (% 2 cel | :

#2-cel|l enbryos/# tideaiy eyt 88T0%% Table 7). The

aver age
Example 7: Assessment of Sperm Fertilization Capability After Cryopreservation

To ensure that the enhancement in C57BL/6J sperm fertilization capability post

cryopreservation is not just to the development of two cell embryos, Applicants also
transferred embryos to pseudopregnant recipients. Of the 225 embryos transferred, from
a total of 3 pools of 3 males, 80 developed to term (35.6%). This is approximately a
three to five fold enhancement over previous data obtained in Applicants’ and many

other IVF labs with cryopreserved C57BL/6 sperm (Figure 4).
Example 8: Cryopreservation of sperm from genetically modified mice with CPM
containing MTG and recovery to live born

Ten pL aliquots of sperm from a variety of mouse strains as listed in Table 7 are
frozen in the CPM with 477 nM monothioglycerol as ROS (CPM). A total of at least 6

sperm samples per treatment within a strain are utilized. These represented at least 3

28



10

15

percent age was determ ned. For each |ine, about 30
2-cell enbryos were inplanted into 10 receptive
woOenmligad44 Af t er approxi mate 21 days the nunber paf/uszoe/013884

born m ce was determ ned, shown as % Live born in

Table 7. In summary, the procedures described herein,

in which cryoprotective nedia as described above was

used, give good and consistent results for genetically

nodi fied nouse sperm conparable to the parental

i nbred strains. Wth the parental strains the 15
samples|ftamicach df4ttiedst 2 3tis of 2rmaales whevesgeeariropbsled atlithe time of

12951/ Im) .18 % . C57BL/ 6J 68 % Bal b/cJ . 58.% .for
colleGiiqnndahen gpfitdptohe T BRI o ubpsgedt 10 thawing, e Saggphes are

placef@&lidecly kit¥ €heiSHPRH B0ORNGH v@&fiﬁ'ﬁfhﬁ@iﬁﬁ r(IV’F@‘@}é &€ ooks Mouse

Enbryos Epbryos bom C57BU6- Tg(Csfl r-
Vitroy RPN R FORES S 3R Ve EQuiRaS: o 199504 Afigr an hour
1ncub§ﬁ()ﬁ:§ﬁ cvafilus Fhidet/ obc R RHEHe 24 8mAdo s28i drathn veere added to the
6. Cg- Mapt <t Ml (EGFP) K t > Tg( MAPT) 8cPdav/J C57BU6J 224
mcubaﬂog megijurgg FoBgwimmasd bp ﬁmlmtlem,asﬁmyeqmpme TBREY wgre
li

washg& gné- él%tl]l%d Qgex% g% nA %%xdrgggea cBnéréé%tgll': :‘[hezlgaétl i%a ion rate was
deter%@z(g@@ c¢ll e%@ Bl gy gsif dotal gocamsse@ Blablo?) TiwcavklagA

e AT o S i

recepyive Sgmalgs. 7A fi@appRoShats? Rddtstherh@nber df 185106 ni2S /a3 7

B BRI L0 LS

8 GIn@gmﬁﬁarjzl&té prddeidiore’s HefatigldtherdiB GinShibl cO®phflective media as

9pP2- P2rx7<tnl C57BUGJ 24
desorfy SR E S D RTINS PRI Py 7103 § i cply modified
mousE. sﬁgﬁﬂ-\wﬁiﬁa&ﬂﬂé tc3dk Bafshtdl38bréd skbind 2W28. the parental strains the

C. Cg: Gat al <t n6Sho>1 J BALB/ ¢J 7 87, 14 STOCK
follo el iZafian P2 s ASER 5 bbect 38081 Seigniyh His COTBLIGI 68 %;
Balb/A3H . B BADBABYIY %odi BV B89 980,.20. 76 33. 3

B6. 12954- Cxcl | 0<t'ml Adl >/ J C578LI 6J 257 64 24.90 50
TblBg -Msrl <tni Csk>/J C57BLI6J 161 , 35 21.74 53.3 B6;
2519 29S7- Ephb4<t i And>/J C57BL16J 285 100 35.09 36.7

B6. Cg- Tg(F2RLI )1 Mslb/J C57BUBJ 235 113 48. 0Rc83. 3 %2Cal
e Thbs| <t M Hyn>%YERPBUG) 204°¥e2 30. Fgoue, 7 Embros

NGFR@QBNAIT NFRSF6)2Bck/ C57BL/6J 219 59 26.94
B6(Ca)-Ncf1<m1J>1 C57BL/6J 218 84 38.53
B6.Cg-Mapt<tm1(EGFP)KIt> Tg(MAPT)8cPdavld  C57BL/BS 224 54 2411
B6.1298-Shh<tm2(cre/ESR1)Cjt>/) C57BL/6J 182 142 78.02
B6;C3H-Tg(Scgb1a1-Senn1b)6508Bouc/J BB6C3FeF1 209 180 86.12
CByJ.A-Tic7<fsn>N BALB/cByJ 22 176 79.64
B6.12952(C)-Staté<tm1Gru>/J C57BLI6J 223 223 100

C3.B6-Tg(Fabp1-Cend1)4Rdb/J C3H/HeJ 138 107 77.54
B6.12981-Csf2rb1<tm1Cgb>/J Cs78L/64 253 37 14.62
B6.HRS(BKS)-Cpe<fat>/J C578L/64 237 116 48.95
B6.D2N-Ahr<d>/J C57BL/8J 143 67 46.85
B6.Cg-F2r1<tmiMslb>/J C57BL/6) 186 85 51.08
B6.129P2-P2x7<tm1Gab>/J C57BL6 242 79 32.64
FVB-Tg(Sod1-G8BR)M1JwglJ FVBINJ 134 40 29.85
C.Cg-Fv4<r>/HmJ BALB/cJ 138 21 15,22
C.Cg-Gatal<timgSho>/J BALB/cJ 70 ’ 61 87.14
STOCK Dicer1<tm1Bdh>/J C57BL/6J 217 128 58.99
B6.Cg-Gusb<mps>/BrkJ C57BL6J 289 60 20.76
B86.12954-Cxci10<tm1Adi>/J C57BL/6Y 257 64 24.90
B6.Cg-Msri<tm1Csk>/J C57BL/BJ 181 . 35 21.74
B6;12957-Ephbd<tmiAnd>1J C578L/6J 285 100 35.09
B6.Cg-Tg(F2RL1)1Msib/l C57BL/GY 235 113 48.09
B6.12952-Thbs1<tmiHyn>/J Cs78L6Y 204 62 30.39

29

% Live
bomn

43.3
433
30
26.7
66.7
46.7
433
26.7
357
13.3
40
50
50
48
286
20
46,7
33.3
50
533
367
333
56.7



10

15

20

25

WO 2007/ 146344 PCT/ US2007/ 013884
B6. Cg- Tg( PDGFB- APPSW nd) 20Lns/ 2J C57BUGJ 232 55 23.71
W@8007/14864 C3- Gusb<nps-2J>/ BrkJ C57BU6J 188 57 BOT1/82080013884

B6. C- H2<bm >/ ByBi r - Gusb<nps>/ SopJ B6. C- H2<bml>/ ByJ 94

22 23.40 47.6 B6.Cg Tg(ACTB- EGFP) 10sb/ LeySopJ C57BUGJ

299 116 38.80 36.7 B6.129S6-Ppt1tmiHof/J C57BU6J 227

121 53.30 30 C3H HeQuJ- Gusb<nps-2J>/BrkJ C3H HeQuJ

211 134 63.51 36.7 C57BUGJ-Kit<W41 J>/ SopJ C57BUGJ

304 109 35.86 53.3 129-& (ROSA) 26Sor <t nll Luo>/J
86.Co TORPEERARPOATIMBSH0. 25 3057BWBy . Cg- Gol<a- m Ehs3PBrkJ 2371
B8.C3fSxpimpeey>/Brid1 25 17. 73 585786 BG. Cg- Gif8l <a- ml Ehd3| BrkJ 3032
B6.C-H2EpmBHeS-Crpsmegdsopis 13 285CHEMYRYE 994 Oryopr eséfvat i on2340
B6.Codg(AGRBECFEPsYTRE epi di YRYHes and ¥¥s def ereri a wer 8880
BEA29SG PRy fr om one 33 (BKold LEW'SsNHsd rd#! 53.30
CIHHEQUAPYsbEPs-233 anapol i s, S#H8P4na) . | Ai si ons wd?®e nade 835
CTBLBKIE 13585 ye and  t he ‘YR m were &% owed t o i m ouf®8e
129-GYROSA0SorTLREN o 501 ut i ofPCHMt ai ni ng28% | act osd®[wi v] 892
CBy.C '@1‘1?};‘?1EN>’B’M ch: St. LoBt¥™ M) and 3% egg ydFk [v/ v]y'73
B CIPRSAMTBER eggs in di sEVPYRd  wat ef®(1 nvit r odén; 513

Carl sbad, California) for 10 min. The sperm suspension
Exampie 91 keyoprpsarvation affRdi Spermbei ng pl aced into the

| act ose/ egg yol k solution and the other half being
S @mﬂ@dymg dsazot ovge delgenyie vkers bt dteshfromnerai 33 wgelosld

. ) . . I .

LS N8 M8 B T By, 8 S O 0c1

the spemipexcre@llowet 46 miving otrh éntePen cfangolwnwentaiping 886l ldchise [w/v]
. i R - t 10 m .

(Slgn%f thgrﬂl%?lltﬁ st Cf_,rgu?él, nglﬁgaorlo A@E% S{OIO%E,?Y%%@]B%EKSG ?erggs n distilted

e ini I'ng
waterg(dmititrd gem @ arlsbadyatadiforaie) forc hhindml THeldpeam waspension was then split

i A S e L o e
suspefifed tri‘ll_a;:’?bge’:gga vk ﬁldt%d%]gfgn?anﬁﬁi%% gl'b‘?; n&ibfcfnﬁhiﬂmcggﬁl?girﬂ?gtconical
tobesg B et Rerl Ao MM BBIRBAN ] SR GPS dprBk cepiah tubes

contaitifig LRCIpRER sAPRS wire pRGE@fiRo 8Malr)teRialin® 150 Gl1YbEN®C
col ;. the menmhrane protectant was fresh chicken egg

|
water, ho aig- Mier s ipiiel eelivemeripdathe bealsrcngieining fie wper and
conic#PfuBed %@'ﬁ'gnééf‘é‘ltrgd %ﬁ%ﬁﬁgﬁﬁt&w}fb‘@ﬂ{e's@@@lm&g c\?molteﬁ for an

- Gove, M\ at # , Ich were then seal e
hour apdl | hsriandies soelingterd°Se Respermus|dilated inrosig diffment media
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glyco‘ﬁntfmg nﬁfmtgrglflcf {Jl%ltéc %s\ﬂetsﬂ 'cfl]icgel? %%é g%lﬁaa{ﬁ]d *iq’)fG as the free radical

cont al ni ng qui d nitrogen an npl'es were
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305HD6;9'\c%her§ga%r n esrggpolngf Ei/gxe:{n%; %%’rttlee?, bﬂ) lmlagglo(;' them loaded into

cassettes (Zanders Medical Supplies; Vero Beach, FL). The cassettes were placed onto a

raft situated within a styrofoam box containing liquid nitrogen and the samples were
exposed to LN, vapor for at least 10 min before being plunged into the liquid phase. The
apparati employed essentially allowed the sperm to be cooled at 37°C/min from a
temperature of -10°C to a temperature of -60°C. Sperm samples were stored in liquid

nitrogen forat least 20 hours. The samples were thawed in a 37°C water bath and pushed
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gl ycol 10 Exanple 10: Cryopreservation of Bovi ne Sperm
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di fflerent Hol stein bulls over 3 differjentfedaaging Th

bul ||S~Wwere selec nrhaty prqduce spermw th
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8% lactose, 0.9 M
propylene glycol

23% egg yolk A77 u(MMTG 4+

Example 10: Cryopreservation of Bovine Sperm

Semen was collected via an artificial vagina from 6 different Holstein bulls over
3 different days. The bulls were selected such that three produce sperm with good
consistent freezing quality and three produce sperm that respond to cr&opreservation
with poorer consistency. Antibiotics were added to the neat semen and initial volume and
concentration were determined using a graduated cylinder and spectrophotometry. From
each collection, 5 different 500 pL aliquots of semen were extended with 1.5 mL of
Triladyl egg yolk extender (Minitube; Verona, WI) containing glycerol. Subsequently, 2
mL of the same extender containing no MTG, 200, 1000, 2000 or 10,000 pM MTG was
added to the extended semen to yield the final concentrations for MTG of 0, 100, 500,

1000 or 5000 uM. After extension, the semen was transferred to a cold room and cooled
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20 1000 or 5000 M After extension, the senmen was
transferred to a cold roomand cooled 31 WD
wWQo@714686844 PCT/ US2007/ 013884 to 4C over - 1rS&I/osumny013884
Ext ender containing the appropriate |x concentration
of MIG was supplied to each aliquot bringing the
final spermconcentration to 80X 106/ m.. This
ext ended plus senen was | oaded into 1/4CC French
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. PCT/ US2007/ 013884
influenced by the CPM consisting of glycerol, egg yolk and MTG at various

concentrations. When individual bulls were analyzed individually (FIGURE 5C)

(

positive effects appear evident.
Addition of MTG to the cryopreservative media results in increase of viability

with a slight effect for the 3 bulls and about an 8 % increase for the other 3 bulls.

Example 11: Human Semen Cryopreservation
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One senen sanple is collected fromeach of healthy,
normal , fertile males. Fertile nen are defined as
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USDgnc%{t?fig ISﬁ%‘ %9}:'{1.9 Tee ﬁoc nH%a LEL %l?/gftﬁg 8€ Séégrga Celsius for
30 minruyesy il 2% /3 Gliycérbh rIOI)lngL Gél'rhﬁni:rﬁxy Sulfatcpaied 47PLRCRATG or
into net a S,Sus ed in the LN2 vapors
TYB é"?or{% QT%PSPE%IE’P?EHW&B s "ff‘?uhf/ﬁﬂ? éssl.lsegAf ter 12 minutes,
t hEhé:feyﬁBﬂ @L@larsegemklgm&e@ Rth thb Erebidh Qrgshred Euybbﬁdecuve

cane cane s inserted |nto
medlfl ab% t S‘draﬁeﬂ and 8?5&&1« dl?g%ﬂ‘ b@ JumBleFT TR S Nt m%tuae is
transfeRiidShe each Bf tHe9aBd16d 380 viad okml Foen Snep rﬂseeéfysdlam Placed
will be stored for at. least. 1 hours in the 25 1iq

into symefal gask ang is sypeadsd igitho N2 varosi Reastetpep tak ﬂ@g 12jpaimutes.

AfterCTY @hids, W&K&lgﬁ%@f}lacs@ﬂﬁt@'tﬂé me}%ﬁ &nn@a Ahu¥Rh&hn daBE, and
10 n1nutes

S e is gentl m xed u5|n a
the canedisiipsertsfl p@pttbe law@ds@;ﬁw sasdboraf 91;13@‘66 fest Phvpeprh Bite gypanister
in thd Sordbe (A OPRIGY opNriLd Lmen PHIPGE SRR Rl duks in the

nd count |nned|atel ter thaw ng he zona free
hquuh aiteeen. Astgle eiapwipldbe thaved hyasl@mag tlneh@ryovxal into a beaker

b [ n_b erf [
contefign 33" S PR S TREREAEY  DPefihE UonhRs Lo Be o
sterilPpimateatThersemea iSiral yged fof mefpmﬂxsg;t @cgl aceoddsl) pmotility,

Appr 0x el n.of hottle sti.ll ed water
prog{eRHOR AL, YedPoit i basaly phef i ine c Lhe P e st
ocy’&rlﬁbnb&aﬁ@dteEMr RO chliR€oteRad/clih€ &M St S asdh g BarPBy\Bérformed to
Care 33 2007/ 146344 PCT/ US2007/013884 taken
ddﬁqﬂﬁwfh9Qﬂﬂ4YC*f gSgBYker was placed on a heated stir

pl ate and 18g of raffinose
Example 12: Preparation and Storage of Cryoprotective Media

Approximately 80 mL of bottled distilled water (Invitrogen, cat # 15230-238)

was placed in a beaker and heated for 40 sec in a microwave on high power. Care was
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(Sigma; cat # R7630) was added. The sol ution was
heated and stirred until it cleared. Subsequently, 3g
w@booshkiasuari | k (BD Di agnostics; cat # 232100) wesT/asmed013884

and the solution was stirred until.the skimmlKk
powder dissolved. The solution was transferred 5 to a
volunetric flask and brought to 100 nL with sterile
distilled water (lnvitrogen, cat # 15230-238). Again,
the solution was m xed well and divided into two 50 niL
centrifuge tubes. To clarify the solution, it was

taken anentor bdiligée teaka3y@ngacedpnf pheaidl stinpletesindtl 8g@dmatfinose

_(Slg ?@%[ ﬁ%giif)l\f/ szagde nﬂlet &?&141{%%?%&%%%%&?%%6&&1] %tzclgglred.

ul ose I'S resu
Subsaqaétﬁtiy; G:gaimdim kmulk (B]D Disghasticnecatid 2B AN wasralded and the

sotoei 3 s St wifit 85 40T R A JidsPhyed b bthfoR RiptiaRftermea

to a volugiAric €flatk #ndvbridight t@mcd)Ome Zith ﬁérﬂe&ﬁﬁ;ﬂldﬂl \&ﬁIeE(Ihifﬁﬁbgen cat #

520 BB S S5 S B0 St o5 86 Mg

tubes ST Blagife edd1Gtibn, H\b@gce%trmg&ﬁatof:a %@X@ﬁ)ratb' mﬁﬂé‘es att Rsom
raf fi nose skimm sol utions were in

tempegatues (49 apd than ﬁiber%ﬂ)éowhe%%?w{l éemg%fé&@r J éﬂi resulted in
an 18Y4alfinddRE3 %I skith rdifk SRS Hatv%g h fﬁar@s%aaﬁw £386H0%h. One

18% raffi nose, 3% skimml k M MIG frozen for 8

third %@k%sqlmwﬁﬁ AR memed %t@dwa Wyagm@h@siwwl (MR G; Sigma
cat# ﬁ%ﬁﬁ's? Leg E%fzeﬁlﬁé’/oso@ﬁ Eﬁ%@as(ylé Hoe3kd ﬂé@z&k?ﬂtégggﬂ% NC). The

r 8 weeks being supplenented at the tinme o
other ¢wb ithirds weredirozensi? 78G5 WithasH aRY GupPIREERIalPE) . The

| ;ggéﬁ%fé%?% %jg}&% ?%ﬁﬂ%?hseen%??%%ﬁi%gfgg?&i o g thawed
ma werdrsbatiNgn moEs prietipgateCBRBIYs6ve e first
cryop?@t%[:ﬁ\tébl?ngglne QSits% Iorf ﬂé@'sra%I rfxoesree 0, S Om mi?lp Iﬁ? lﬁ%%} frozen

WeT € obt al per m was ated as previ'o
for 8 desks (HROZEDEMTEX E‘hp bexohi cr;fdlpn@tecluﬁef meénateogm&leﬂ&,f 18%%

rorng b TS U s HEhEn P Sk ARG H3Be g of sporm

collectth:rne\eltﬂ A @ﬂ\&:cﬁesﬁ lﬂ\{[/D(B (BRESH MlﬁiCFDE dha ﬂ%n?cﬁcﬁbpﬁ)té(ﬂﬁﬂd Inh&lia
u orf na el n ol l.eC or _eac
consipipt of TR FebRase Sap Sqp e MK i el e PO 8

weekk 0 MAG). ! 4 CC French straws (II\/V Mapl e Grove, M\
cat#. AAA201 These were then _sealed with _an

i Eehicen (ST plmeles ware sacriisad pnofheinasidserengand can
epldlaﬁhﬁfeé‘ Her® Bﬁalr@d%ﬁrs?é‘rm WA 1ol 6d ascﬁ)evﬁﬁg g&le@.&nﬁé’éﬂ@ée

| 'oaded _into a casset (Zanders Medi ca

plies
Example &). Blige diffqrent gropes, ofsee malss ogeh.overe &e@@ecgmdoeaah [E5PUP Was
assigndd R HHR IR r Whdrh dbIRctoll Y18 R B Pigte ﬁﬁﬁr%tmrﬁ%rbtegﬂbg media.

nitrogen and the sanples were exposed vapor
This fegnlted in 3 graups 0f malesthsing eollseied g°0p¢as>hgwtmmtol*“@w€ahquot5= of

10 uﬂ, E:th' %e?@ f38ed Hfth %en AlCE@ MCP%ﬁagfg%fW R/Iéliﬁe @QQ\Lee ‘fl/ﬂqt cat#

C/hin froma tenperature o enper a
AAA@91)~ ddese Wiee thpe senlethwith @s inwtardandtons ddati sealer fmodlel AIE 305HD;

Al PRI T RS BT S ol o s

(Zandxfrs Mrslical Pappbese Merw Beaa Fh).dfhe @Rtk 1ve|re;ilat:b® onto a raft ,

situad tvslri&llirtlxé Styrofoam box containing liquid nitrogen and the samples were

exposed to LN, vapor for at least 10 min before being plunged into the liquid phase. This
allowed the sperm to be cooled at 37°C/min from a temperature of -10°Ctoa
temperature of -60°C. The sperm samples were stored in liquid nitrogen for

approximately 3 months.
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of the C57BL/6J nouse sperm in vitro fertilizations

(I'VF) were prefornmed as descri bed previously (see
waEx@nmphe44, al so see publications by Nakagat a, PRDOSHD7/013884

Nakagat a, 2000b, Sztein et al. 2000; Byers et al.

2006). Briefly the sperm and oocytes, both from5

C57BL/ 6J m ce, were incubated together for 4 hrs in a

benchtop i ncubator at 37C. After 4 hrs of

co-incubation the presunptive zygotes were washed

through two 150 L drops of IVF nedia (MF;, Cook's;

Spmdzserming|if stohge néﬁxmympm@gtlmmedw@ﬁ- 0°C altered the activity

of the%?@@‘{é’?l )L d&lsx s&%mP Cz% plre, (’%héaﬁgnp{lgﬂﬁ rv&ét g grqu o%cszg E3cribed

previowsdy (sek [Exariple d),salkxysd:ehmbhmnoms bv\béal«aghﬂaszm Dakagdth,\2000b,

. j 10 | t
seeif PEATPO0 e Bt A0 e B e e RAT¥p3n e Bt
C57BIRE] mio, WerdiGubsted toletien f6rst his in 8den¢iftop Midibaky laaB‘V%C
Afterc gs)ared to.cryoprotective nedia with freshly ad

of fR-IRHGHAD EreEN Ry CASRESS tYRse Mgrhsd ﬂ’i%‘i&hotﬁvo 150 pL

dropd atlwm@ala@ﬁpl @dok’.spweﬁwyam)cmes sakved Metdichihe
| ete nmedia being stored at -80C. . The col unn%

APP@F&E@LPW& hay lakges fl}?@rpmmpn 0F ap¢6es ferilizeghues wledatet by

divid tHbWﬁﬁlef ¥ORF 88l aﬁgryo%&hhm %fR%J%Gl@B&[ £ mndily appearing
0C, but MIG being fréshly added. The col um M¥G
presustgiie onFwell@oeieszat i on rate when C57BL/ 6J sperm was
cryopreserved with nedia being stored at -80C, but
ndtigest drily demprstiatesshrystoning the ceyppgetertive medigayidle MTG for

2 mofifhs apmdoésperféﬁmgleaﬁmgc a%e&ﬁu %@E&&Q%&ﬁ@%ﬂ%ﬁw

wer e determ ned usi anal ySI'S O Vvarlance on
addey MEEG nd he calganF Rél?ﬁg‘é ME(ﬁtSbmaﬁ thederiination mafe M:henéiﬂBL/ 6J
S
e S RA I T SSARLESR Mgy

FRESW M T Gahpive it fertﬂezatlemsata veéhemi s TBIc/ér'ﬁ tpeym dva’sfoeycaneserved

i 38 e B8 855018 s 6 RUF1 RSP0y RGNS

showd itlief fertdirnéioh eatesdrent C&7BIWG6] spaeahi Wamrgppﬂeaéﬂvedh svithRaERRA being

storof BB, Bulmoh s ora W Ry, Bimoriec &F Wecvesn of opeves

deVelﬁpintgab I2ecdly @fioigtheGfdatiaay aRgedetémsiabdi isihganalysis of variance on

e SLAERASTRAIEEL S s SRR e ST e

Krana P (IMY; $ asnasice, ca_@amd)\sm{aﬁw%ma@@ﬁcTﬁsse(rﬁ%)s,with
. r\%b{ ef f ect on erlm t|||t¥ ﬂgdﬁ(c effect on in
ditfergt lefersias eiepiaRnIts i arom) X9 R0} FoE aresnatelippebe pRerage and

standwll ddVidtionof @ SerbéRSareatlbGal N6 GRMERERN diffreh& bedieen the two
wi th nouse_sperm.i s _bei n%‘l dentlfl ed, (a) and (c) are

media preparatigne ERQZEN MTC ang FRIERA M TG observednd  ( b)

are carried out. In each instance, the third activity
Exan{p(®) 3 Memamaeolaaﬂa stifgbld Bée AAWaNSaveRderbe Car ri ed

.c .enbaodi me ne of either
b%&!é“%l? r%es & lsétssavenigﬁf Q’a%ﬁul ?qsﬁrqurf%?}wm Sp%nmn bes
1dentﬁﬁﬁ7ffy]téﬁﬁfg40ﬂ3}/ RSUF thOfo3BSAng E&[wﬁéﬂﬁg k@patﬁlli‘@ to reduce
b|||t to reduce ROS can be tested / sperm

Reactiis Raseens Sprsey (B3, etfeships %Pellmaﬁatﬂa‘l}’s@ds(ébeffec" on in vitro
fertili2btibrk GMF)OMS (ke Netdrde®in WhicR QA3 13dthlics RAFenger for use

with mouse sperm is being identified, (a) and (¢) are assessed/carried out. For bovine
sperm, (a) and (b) are carried out. In each instance, the third activity ((b) for mouse and
(c) for bovine) can be carried out. In specific embodiments, one of either (b) or (c)

above will be tested, in addition to (a) above.
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Wel ch 2006. Either fresh or-cryopreserved sperm can be
used in this assay. For exanple, spermcollected from

wo b@7uas4def erens and epi didym s of two C57BL/BJOT/US2007/013884
mce into 1 nL of a solution containing 3 % skimm|Kk
(w v; BD D agnostics; cat # 232100) and 18% raffinose
(wWv; Sigma; cat # R7630). A fraction of the collected
sperm was diluted 1:1 in the sane skimm |k raffinose
solution while another fraction was diluted 1:1 using
the skimmlk raffinose solution supplenented with 954
mor esmople; sl oppebibity tonediceR@hwanibd i¢sied by adyg/sperm method

as de%gi]%é(g %:x% Eg‘ bge/-{ Cflesg l? % e?u%?%%tﬁolnsw ﬁéh&%(e\ﬁ%pﬁsa%g C}uczhne and

m an nose
Welch @DOG.] Eitheniftehh etlyoprpiseitvat hpﬂﬁﬁca(r@-hse&ug theis Absyi ch;

For ofhplkotrerapied 60t e T BBt P cedymh Al giraes

mice tias d hhexd alsﬁhﬁ)oamphemﬁngﬁd/o skin® btk ¢wWrvi BlMDthgﬁbﬁttdagen #

23210 and 1% Ettngst AV Sy LS LFABT A' Mok s ke SSligeled sperm
was diRited Id mgi;\ﬂiéhsi%.ﬁ{é dkdadadk vaffiRodehaicewhild MetBECRAV od Wias
n C oro

dituteg; AR Mt iR or tiroes soleiom BirRlaneresd FOBETITM

mondtmgtye@ﬁ,em@@%zgma bsciae # Mé1455 eAbmaeIr éE@%FtB?BL/sJ males
i ndi cator for reactive oxy gen speC|es t hat

was usgthiq eRilesanerin andrdilute yiho skim @nlktrﬁ@"lrm@ﬁglﬂleog Meithos By
glutaithhﬁuéﬂeﬁﬂ,@lgﬁia%lhﬁfsﬁs&% 436h IQE bR LI AESH SO ng)li“l‘n Sigma

. em ssi on of orescence corr el
Aldrigh;tqat REG68eheThe spnmawascryepigserved apdridribed guEkampledoand

store&’fhh%ﬂﬁ @%‘g %Q?;g@legstt%%%ﬂs 150 L of sperm were thawed

n-a sperm incubation nmedia described
byl Bd¢thrnaine af M TG, Ba$H o2 QDY carl &3 asMiaCadicdl standnigéGlthe sperm

were Qred ARANDaRA I Pl el MoRAEa arq ST ket P -
dlchlﬁodmyaﬁoﬂ@fredceﬁcﬂi)lcetﬁh QCWWGFDAdIrdIy'eogmBC6827) This dye isa

cell-g-834S en‘ge% iﬁ di mgl hyl sul f oxi dettbag centratl ﬁ ]
PESDCE AR AR HEACHEYE S 87 WELB V1Y §°n HOEFSCERETR l'i"em""a
of thd adeadte gdycps by dattddelitiian BsteRSesdhd\bxiddtorsRens withig the cell. The

all oyed to take the stain for..30 mn d 50.L .
emis§on OF B letafecndt SarrdlPies R ON epoirias P . deT O LISC [ Taaidption.
To loa@lhe §Rfrh] MgedrASSUIL sH1PSIh Wﬁﬁm&l uhe snm.lm/ﬁu Yxli 81ferm

Fal con #2052 | ene tubhes

incubpfigg precie SRETREbbDBOR) & 21 RPN d S meMONACE dh L KCL 0.2

mM FRSONTHICH DOtrhOANIBE®R SPHMIHEPES; ) @m@odidxﬁiwma@f 4.6
t he potential_ reduci n%’ é\g;@m used to cryopreserve

mM glyerse; WAQ [ arfe genicitlin mé’fmlf'&ﬁfe)l nhedyephiligeddye was
resusﬁ@ﬂcﬁ@tlﬁ Aith@niRLEEe 16 Ao andn bP45h. 91N bh@hen ad_lc_lre]d to the

observed during a routine in vitro ferti I i zati on.
cells,tseh st tha fingd dare cenpantmtigatas 4P 1B nilihe sperd0rts alldyeed to take

up thé RE ﬁﬁ@gqgin%ﬁ tggﬂz ?ﬂg?dof%}g célréew l o%rlﬁg) Fluorescent-

r esuspende sperm i nc on ne
activated cell peming (R4 CS) mhﬂSdlbﬂSmm@ube@fpotMreamrﬁa@m #A062 or 2054

o oA B RRED A ) PEYE g i o

Spel’nﬁ’iﬁli‘/umﬁléﬂlh%ﬁmmmg cHficld alilutos of thet pténtBilirgducing agent used

d t B263
RO LY T T
the same 60 &blddlilucibn dbfedued A ighduting i Qﬁrd_fetﬂilhzatlon Then the sperm

were centrifuged for 5 min at 300xg, the supernatant was decanted and the cells were

resuspended in 100 pL of sperm incubation media containing the 50 fold dilution of the

appropriate potential reducing agent. The sperm were then challenged with various
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spermincubation nedia supplenmented with the reducing

agent being investigated and then stained with 5 g/nL
w@boopnepikdi urn i odide (e. g. Invitrogen, cat #PEFrBSBE)/013884

and 5 5 g/m, of LDS-751 (lnvitrogen, cat # L7595) to

differentiate nucleated live and dead cells. The

sanpl es were | oaded onto either a FACScan (BD

Bi osci ences; Franklin Lakes, NJ) or FACSCali bur (BD

Bi osci ences; Franklin Lakes, NJ) flow cytoneter and

the green £ uor escence was rreasured on at about 5, 000
conceplratiprs efyernButy] kydreperonidg (g g7 Bigmmaldricha catdt B2633)ttndnduce

ox1da§?9 Efrés\ée%te%%fsgd nghfé% Sverd Hﬁ:rub{i@éﬁ ol FHH&E grt;ljeéﬁ 33’(% uL in

reactive oXygeh species W thin cryopres
spermmingsbatipenadie shpplempitgd vdth tha raahctlﬂﬁa@themesmqsgg@tfed and

then S‘t%hel%%%é bR, Sohsel SRR LM AREUE Ravk P20 pd

mmawfen@m% 1((Erovitrodring ghty 'L BT $95) (d\,ﬁi@erelﬂlaté‘mmmm livt and dead

cols. -1 fasuleh iR hentB ELMSA | SRRV [Pty er rapin

Lakesd, wqtolr FACBO4Rr SBP@i65ci ée8) Fralkien Eﬁl@d‘sﬂNlﬁﬂW@tometer and
chal) enged with varying Ievgls of tert buty

the grery ﬂ&ﬁrﬁse%caévaswqﬁa@é@w.a aitt 3,200 §@Pl§s§’°§ﬁd Figugn7A and 7B

show fthAt QI IRSKGRE 6&diNIRSs (9R8E Ul 8fk &hetithenk Aaueyd BIEEEVY of Mactive
FACSCal i bur, and (B) FACScan. As shown, the potenti al

OXYEYTLERFEISH JVIERIB FOPISRIVEE QUsE SPEPRPellf ROS within t he

CIIiQ RS TR MRI7ITOMSH rSRRS Eﬁ’th'Erf%lleﬁ%g : ©57BIVE shéidh cryopreserved
rel ative fluorescence being the hest when no IP’ree

in the prgsengp and absengepf thieqpatentinl ficg csaqhua | scaegnegridmapethioglycerol
(MT(E)', ?ﬁ%tﬂ%ﬁ%(ﬁf?) %Rhgﬂqul%?b%@fgb %réjlfoaaﬁJ LithYhy graeen fluorescent

er oxi de e conmpound”i s capabl e of reducing
dye GMJEH CEFRA temraire itvgoetivlan teaetiver dxyigen speciesf (RE3Y). obhe sperm

were %ﬂaiepggm{h \tayylﬁg @e\fye?g[ Jg Ag%@pﬂ@%@ﬁhs% infikbd sx*dgﬁ e

r m-not Screening too
stress andt greerc ﬁaerescfenu@me menbirsd asingyflave cytometry () rFeocCS@ahbur and

e one ga erf only the
@) PR N3 085, fboliiar RBheeettiS igiashF fel B RRS within
the ciyppreservet mﬁsy sperAaThe ggﬂlh giowd the réllhﬁvé ﬂu@feeeaneél bemg the -
S . Ssu ci.ent. The, sperm it sa
highe]e RBYR D fBF rigict] SPsoRonis TR BbiBba et A BR B g thows the
Conceﬂt@éf[ﬂrﬁoﬂtbﬂ.bdmthyﬁkdpér@a&e be det erm ned as descrl bed
le 6 (,Deter iion of erm Concentration

aﬂI@E%b‘E P‘W‘F is a%m'?g; %ﬁeﬂw At e tstedmangentyation, then its
effectST Bherf HBENH adarfertiliZhtion Riesked®OWhile BieSspeami®litg Assa ay i is a
helpﬁ%} assed nouse vitro fert (Cook's; Spencer, IN). under

1§k ScRgRaRetoobin the tage oafaﬁwllsgsﬂ\m%ay ot seqtredder mpuse and

one cR Pperfoim JAfy the TVE LT idichd @:gse AREBNEbLoRer 956cfddZe. g B vine
02 and 90%nitrogen in a K-M NC-1000 bench top

the spexp gty asevtezstheryyith dleg flupniycenag pwspy insufBatenbnlbg sperm
mot11 %%gﬁf’&h%eqoﬂ%1$£pﬁlt9 ﬁ%sﬁ(ogc%o fégéxjveg)ﬂ)érﬂp §3r example the

Comlnc. M Lks g capilTary action
motllatvrd:aa bﬁﬁ‘ﬁtmlnlﬂysd as geswibed if Eahmlqs@ (Detarmingtiore o€ Sperm

N

dilut¢cht:60 imped warsied knd gasseé neyse Gltrc( fe\;tC@ookbsr Spencer, IN) under

d senen. an can Jg/a hown.'
tight GRIRALER, B¢ -S00RE pRRCR R B TRsoRg! 1700 1 aRpaupied
atmoaﬂa:v@ﬁ@ﬁ%, CO,, 5% O and 90% nitrogen in a K—MINC—IOOO bench top
incubator (Cook’s; Spencer, IN). After incubation, the sperm were drawn into 0.1 X 2.0
mm [.D. tubes (VitroCom Inc. Mt Lks. N.J.) using capillary action and 3 manually

selected fields per sample were analyzed for motility using the Hamilton Thorn (Beverly,
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0.477 MM MIG, 0.1 nM DTT, 1 M DTT, 5 mM DTT, 20 niM
DIT, 0.5 MM GSH, 1 mM GSH, 5 mM GSH or 50 mM GSH can
wheooadssssed for notility and that notility of Per/uS2007/013884

least 5 %is required to achieve fertilization in |VF.

Al'l neasurenents were done in triplicate and the

average is listed in Table 9. Table 9: C57BL/6 sperm

Motility after different CPMtreatnments Free Radical

Scavenger Average post thaw I VF fit notility none

10-29% yes 0.1 mM DIT 24.6 %yes 1 nMDIT 34%yes 5
MA) i dpated Visual optiassysOniVDB) fosemputedzdél semeB3iHaBak yes

Aoy A SR e 0 e e,

0.477pANEPIT G & 1 spef DT Ty B ndd DT B OmM O TR0 My DITES 0,5 e GSH, 1

e G, S R b S0 M. s askoVhd B S B8 Shae oty of ar

least § B @eq6iRéd ROadhibve Fertiliegbich MAVRIAL AgadFehere Werel16:d in

) .scave(ﬁ%?r, DTT, GSH or&;’\g[c-l Tabl e 10: 57BL/6 sperm

tripliqeig anq theypverage ds e Wy TRl ®PM t reat nents Free Radi cal
Scavenger Fertilization Rate (2-cell enbryos of total
ooc(%t esﬁ none 31.2 % (56- of 179) 0.1 nM DIT 19.2 %

Table%33C o7 Bh.gogperm Mejilify pfter gifforens;CRMY treatmgntSTT 0. 9% 2 of
212) 38 WD 2007/ 146344 PCT/ US2007/013884 20 nM DTT

6.4 % (11 of 147) Q. 5mMGSH 59 7% 138 H

49 PR gdicalffcapgmer 5| ANtrasHpeg thaw, ([IVBfit 195) 50
GBH 0.0 % (0. of 249) I%Z.Zlhg;i\/l MIG 75. 2} % (111 of 149)

none 10-29 % yes

0.1 mM DTT 24.6 % yes

1 mM DTT 34 % yes

SmM DTT 17.6 % yes

20 mM DTT 1.6 % no

0.5 mM GSH 32% yes

1 mM GSH 253 % yes

5 mM GSH 41.67 % yes

50 mM GSH . 0.6 % | no

0.477 mM MTG 16 % yes

If the compound has passed the sperm/dye test and the motility test, then its effect on
IVF is tested. IVF was performed, as described in Example 1, with C57BL/6 sperm

cryopreserved in the media containing as free radical scavenger, DTT, GSH or MTG.

Table 10: S7BL/6 sperm fertility after different CPM treatments

Free Radical Scavenger Fertilization Rato (2-cell

embryos of total oocytes)
none 31.2 % (56 of 179)

01mMDTT 19.2 % (33 of 169)
1mM DTT 2% (2 of 94)
5mM DTT 0.9% (2 01 212)
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These data clearly show that spermwth a notility
below 5 % are conprom sed and have less ability to
wo eoovithedes oocytes (20 mM DIT and 50 mM GSH). FeeT/082007/013884
these data show that, in addition to the notile sperm
criteria, the fertilization rate results in a reliable
5 assay to determne the effectiveness of conpound and
its dose. Exanple 14: Cryopreservation of Muse
Spermat ozoa with CPM containing a cryoprotectant and
a free radical scavenger (CP-FRS). The epididym des
rﬁD'mM;Dfléﬂ‘ er enti a ar 6%9(&(1’131@&1&7) romthr ee q57BL/ 6J

mu IU’DUDI hj U'l._CbI.T VC d
D@EWW ﬁer elpn Spé P%mé@f’f%%%d and pl acel:lai nt o

n mpasied 1l collldestyqpo efap2yf CryoProtecti ve

j ; j j raf fi nose
1%%%7“\;]‘31'5nd nmonot hi (péPﬁc"é’r@ﬁ of fF2 100 [LMtp 1 nM

"5 A GEsE [1 5%\// VI oaieh oFeeey of utat hione| [ GSH;
0O Mto 50 mM). li.g}lqs ('bexarm e, Applicants used

LS%VIMMMTGnose and F32 %I(rﬂ)hofh#!b)gl ycer ol . [The sperm
13 WCT © dl I UVVUU l.U S —IIIUUL TIIT. U—lIIU bl"lVl TIIT was

allowed for at least 5 .mnutes, but for I|ess than 20
Theser'dﬁta cleaglyrsheivdthal speita stittea mweitity b owretoare d:ofrrpm’misb@ and have

tess iy 5 Sl SoRvise L20 € o F G ) BBy g e show

that, &t #diitsor id\ﬂbfe n&&tné epdoptiterid/Mbe fel?ﬁutatib(ﬂ rhtealeSLQtsCih& réffiable -
t he, col l.ec ‘(seoerm wer e | oade i Ai{ he straws, which
assame)rd& TEiNG e\ﬁf FINFRess, Qk S OS€eal er. The
straws 20 were pl aced |nto cassettes and exposed to
| i uLfS‘{]iéro en vapor f 10 min. This essentlall
Ed‘B'g‘lP h ErSAT A0 P Ur‘?e SREFRALOFRA Wﬁ QPéYIé‘fanﬁaH“ng a
cryoprofdiatt Bhd 4 @6 Radiedl sedvenb&A®IP-ERShours, 6 sanples from
each treatment were thawed in a 37C water bath for 30

sethe eididypidesandrvas defqrtntw g gutradied fgmutbees @ TR/ 6/ ynales
and ﬂl£l§e€1 lhso&hemoép&ectm au:&la Qescfri%%a 'hl:feﬁ‘t s]lqan{ idekud 88 an

Mouse Vitro (Cook Austral Queens
placezlanmm maulpaéed Omln noléetctlah drOPlO@@BboPrqﬂ;ﬁ@te\re Miedivou ECEM) ‘which

comprikeynat | Efapld S5 ?259“’?’ tana%yﬁo%mg c?*égl%hgﬁg;éo%o uM to 1

SUper ovu I'es were a
mM]\nrtraféinbser [h&%wévﬂ |aod redi@e&@lﬁﬂﬁM{GSHd, 500 uM to 50 mM]). In this

e N e IR -

wereBylewsded) saim o006 IheBEPM this wiah ellswed foran deaspds yktlﬂlst,es but for

s 4 U AR R O L LSRG GREn . Ten
micre titarsofiihetsperin sdapleSvegre tdaP inty as aya9tL dneduadisd3OML French

o N R 0150 R 082 B Do B ML PO,

1oadeepafdaohie rx&taﬁrlsywﬂﬁh Riege bafi@l with AR infa:ARdus BBattkalRf ChHeA%raws
rtilized was cal cul atcg %&Hglw di ng t he nunber of
Wefet o &t cagieftes gad gxPask folAHia pitrQgsnWIROS Toitd W mhhisy

esserﬁﬁﬂ? oblRd thé WUWBCMQ Qettdr HRRYSRd in TQ@HEmﬂrogen for at
Animal s for ich the {zr esent invention can be

ed
least 24hoyess ¢ sm}ﬁﬂfggn isash Beatmentywvereghawed ipa 35°C water bath for 30

sec, and then each 10pL aliquot was placed directly into its own 500uL in vitro
fertilization (IVF) drop of Cooks Mouse Vitro Fert (Cook Australia; Queensland,

J.)

'_‘?Q)Q

Australia: Quinn et al., 1995). After an hour of incubation, 4 cumulus intact oocyte

clutches from superovulated CS7BL/6J females were added to the in vitro fertilization
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C3H CBA DBA

C57BL C57BL M ce C57BUGJ,

| NBRED MOUSE LI NES FVB NOD BALB/c 129
C57B1_16NTac,

wowaitnes mat i cs. j ax. or g/ external / f esti ng/ NOUSBCT/US2007/013884
C57BUBNCr 1, C57BU10 dot s/ C57BL. shtml 129S1JSvi mJ,

| 29T2/ SvEnsJ,

129X1/ SvJd, 129P3/J, A J, AKRIJ,
BALB/ cBy, BALB/ cByJ, BALBIc BALB/cJ,
C3H HeQuJ, C3HeB/ FeJ, C57BU10J, C58,

C3H HeJ,

CBA/ CaHN- Bt kxi d/J, CBA/J, DBAIIJ, DBA/1 LacJ, DBA 2],

FVB/ NJ, MRU
drop (sEZ8ERRNple

BALB/ cJBonTac,

Byer el B ot her

J, NODILtJ, SJUJ, SWRIJ,
e Nakagem/20902; N dogeiasiel0ba Szteiyy g, 2000;
BALB/ cABoniTac, ~ C57BU6G

i nbred nouse strains,

NORI Lt J,

C57BL/ 6JBonirac,

CHiiaifl) BgrépEem ,and ioncytesli ogh freoo@B7TRBANT nikrweete incubated

togetbR AP perin ' BRARDT AOTHFALT VA NPAE” + R R Fabation the

presquA&gN%aes weWﬂfeNngBMB/IGNAIMIQZ NérstRof IVF media (MVF;
He R, 7B BR, . | BR, , FV | B

Cook(s] Spefiasy 1@5@*#@5&5@ raisR Approxangisly ¥ %N%ﬁeg&w
propoid® babbdites BAllZka AvNdaltul &t byaVilids tkdrmBhber@Paiosddil

C57BUGNHsd,

finition:

I nbred M ce are geneti cal

embryesy heiqum o csmcms@a? negRAlY BRPCaHBES

(5 gﬁa—cel\i oocytes.

honmozygous at all |oci. The SAMPl/ KaHsd, SAMP6I TaHsd,

TAB]LBtl(:e r&%tnila?snf%lr w%%Hq

ttee on. St andardized
he present invention can be used

Category

Examples but not limited to:

Notes:

INBRED MOUSE LINES

C3H

CBA

DBA
FvB
NCD
BALB/c
129
C57BL

C578BL Mice

C57BL/GJ, C57BL/6NTac,

. C57BL/GNCrl, C57BL/10

www.informatics.jax.org/external/festing/mouse/
docs/C57BL.shtm!

including recombinant inbred
strains

All other inbred mouse strains,

129S81/SvimJ, 129T2/SvEmsJ,
129X1/Svd, 129P31, AlJ, AKR/,
BALB/cBy, BALB/cByJ, BALB/c
BALB/cJ, C3H/HeJ, C3H/HeOud,
C3HeB/FeJ, C57BL/10J, C58,
CBA/CaHN-Btkxid/J, CBA/J, DBA/MJ,
DBA/1LacJ, DBA/2J, FVBINJ,
MRL/MpJ, NOD/LtJ, SJLJ, SWRN,
NOR/LtJ, NZB/BINJ, NZW/LacJ,
RBF/Dn.J, 129S6/SvEvTac, AJTAC,
BALB/cAnNTac, BALB/cJBomTac,
BALB/cABomTac,“C57BL/6NTac,
C57BL/8JBomTac, C57BL/10SgAiTac,
C3H/HeNTac, CBA/JBomTac,
DBA/1JBomTac, DBA/ZNTac,
DBA/2JBomTac, FVB/NTac,
NOD/MrkTac, NZM/AegTac,
SJl/JerNTac, BALB/cARNCHBR,
C3H/HeNCrIBR, C57BL/6NCIIBR,
DBAJ2NCriBR, FVB/NCIBR, C.B-
17/lcrCriBR, 129/SvPaslcoCriBR,
SJUJorlleoCriBR, AlJolaHsd,
BALB/cAnNHsd, C3H/HeNHsd,
C57BL/10ScNHsd, C57BL/6NHsd,
CBA/JCrHsd, DBA/2NHsd, FVB/NHsd,
SAMP1/KaHsd, SAMP6/TaHsd,
SAMPB8/TaHsd, SAMP10/TaHsd,
SJLJCrHsd, AKR/OlaHsd,
BiozziABH/RijHsd, C57BL/6J0laHsd,

Definition: Inbred Mice are genetically
homogeneous and homozygous at all loci. The
International Committee on Standardized
Nomenclature for Mice has ruled that a strain of
mice can be considered "inbred" at generation
Fao .
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SAVPB/ TaHsd, SAMP10/ TaHsd, Nonencl ature for
ruled that a strain of
waean7hes3eopnsi der ed

“i nbred"

M ce has

SJLJJCr Hsd, AKRI O aHsd, mice
at generation

PCT/US2007/013884

Bi 0zzi ABH Ri j Hsd, C57BU6JO aHsd, F20 40 WO 2007/ 146344

PCT/ US2007/ 013884 Category Exam | es but not
FVB/ NnanHsd, MRUMpO aHsd,
SWR/ A aHsd, 129P2/d aHsd,
| 29S2/ SvHsd. B6. 129P2- Apoetmi  Unc/J
129S1/Svliml 129X11 Sy

to: Notes:
NZW d aHsd,

17- Prkdcsci d/ ]

limted

NZB/ A aHsd,

and

NCOD CB

B10. A-H?a H2- TI|

Categ@n/ SgSnJ _ B10.

DExaFpl©® t di

H2- T18c/ nSnJ
(O-H2-Ab | b
B6. 129P2- NosZtW

B6. 129S2- Cd8at

BKS. Cg-m +l + L
C57BUB- Tg( AP
CBA/ CaHN- Bt kxi

W'W'FHS?

NosS
oeuB@nafﬁ%Z | gh-

D2-He1 H2d H2-T18¢/nSnJ
B10.RIlI-H2r H2-T18b/(71NS)SnJ
B6(C)-H2-Ab1bm12/KhEgJ
B6.129P2-1110tm1Cgn/J
B6.129P2-Nos2tm1Lauld
B6.129P2-Nos3tm1UnclJ
B6.12952-Cd8atm1Mak/J
B6.129S2-1gh-6tm1Cgn/J
B6.129S7-ifngtm1Ts/J
B6.12987-Rag1tm1Mom/J
B6.CB17-Prkdcescid/SzJ
B6.MRL-FasipriJ
B6.V-L.epob/J
BKS.Cg-m +/+ Leprdb/J
C3HeB/FeJ
C57BLM0J
C57BL/10SnJ . )
C57BL/6-Tg{APOA1)1Rub/N
C57BL/6J-Tyrc-2J1J
CBA/CaHN-Btkxid/J
CBA/Cal
CBySmn.CB17-Prkdcscid/J
FVBIN-Tg(MMTVneu)202Mul/J
KK.Cg-Ay/

MRL/MpJ
MRLU/MpJ-Faslpr/J
SJLJ

SWR/J
810.PL-H2u H2-T18a/(73NS)SnJ
NONCNZO5/LtJ
WR

BPH/2

BPLNM

FS

P/

P/A

PRO

MP(PWS‘M 8b/ (

+g% /ol SdB d129P
29

29S7-1fngtm 1 ﬂbﬂcaﬁ@:kﬁ&%y Ragl trnj
B6. CB17- Pr kdcs¢inzéssadnd B6. VRL- Fasl pr/
$4 C3HeB/ FeJ C57

g‘gmwé T

| Nag$:0. D2- Hel
71 NS) SnJ
2-111 Gl Cgn/J
tnl UnclJ
6t Cgn/J

H2d

B 6

B6. 1
Mol J
B6. V- Lepob/ J

A C57BULCSN]
c-2J/J

All genetically engineered (e.g.
fransgenic, knockout, knockin,
knockdown, refroviral, viral),
chemically induced mutations
{e. g. ENU, EMS also including
archives of mutants); radiation
induced mutations;
spontaneous
mutations/modifications
maintained on mouse strains for
example; C57BLS, 129, FVB,
C3H, NOD, DBA/2, BALB/c,

Examples: B6.129P2-Apoetm1Unc/J,

B6.12984-PdyntmittelJ, BB;129P2-
Pemtmif, NOD.Cg Prkdcseid-
B2mb[Dvs,
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CBA/ CaJ CBySmm. CB 17-Prkdcscid/J FVB/ N-Tg(M
MI'Vneu) 202Mul 1 J  KK. Cg- Ay/J MRUMpJ MRUMpJ- Fasl pr/J

wGIWINesR J B10. PL- H2u H2- T18a/ ( 73NS)
W BPH2 BPUL FS P/J P/A PRO Al
engi neered (e.g. transgenic, knockout
knockdown, retroviral, viral), chem
mutations (e. g. ENU, EMS also inclu
nmut ants); radiation induced nutation
nut ations/nodifications Exanples:

SnJ  NONed®Z0SZont/013884
genetically

, knocki n,

cally induced

ding archives of

S; spont aneous

CategB8, 129P2- Apoet rHEximpled but nontimitert tati ned on

Nolesse strai ns

CD-1 figludi®@Borbed6 4 - Pdynlintur e/ J, 66; 129P2-
straing gg recqmpizant pent tjnd J1 J, NOD. Cg Pr kdcSGd

exanpl e: C57BUG,
C3H, NCD, DBA/ 2,

conggBABSIE  B20/ Dvy, 41 WO 2007/ 146344 PCf/ US2007/ 013884

Cat egory Exanplies but not limted to:
I ncl udi ng congé
strains. Mce:

Notes: CD-1.

nic strains and reconbi nant congenic

Mice:

NZBWF1/)

BGCBAF1/J

B6SJLF1N

CB6F 1/

CByB6F1/J

PLSJLFiN

. WBBGF1/J-KitWIKitW-v

Mouse hybrid strains produced | B6129PF1/J

by crossing two inbred strains CAF1/J .

including mixed inbred strains B6129PF2/J

B6129SF1/)

B6129SF2/J

B6AF1/J

B6C3F1M

B6CBAF1/)

B6SJILF1M -

(including any other combination)
Proportions vary from 50:50 F1 to 99:1

Outbred Mice
CD-1; ICR; Biack Swiss; Swiss
Webster; NIH Swiss; CF-1, Nude

Definition outbred: Animals from a defined
population that are produced by breeding
schemes that avoid crosses between closely
related individuals in order to maintain the
maximal level of heterozygosity in all offspring

ACI, Brown Norway (BN), BCIX,
Copenhagen (COP), MWF, D Agouti
INBRED RAT LINES (DA), Goto-Kakizaki (GK), Lewis,
Fischer 344 (F344), Wistar Furth (WF),
Wistar Kyoto (WKY:; WKYN1), ZDF

All genstically engineered (e.g.
transgenic, knockout, knockin,
knockdown, retroviral, virat),
chemically induced mutations
(e. g. ENU, also including
archives of mutants); radiation-
induced mutations;

spontaneous '
mutations/modifications F344/NTac-Tg(HLA-B27)-Tg(2M)33-
maintained on rat strains 3Trg; HsdAmc:TR-Abcc2;
including congenic strains. HsdHInZUCKER-Leprfa; NiH Nude

BHR
Rat Hybrids Produced by FBNF1/Hsd
crossing two inbred strains LBNF1/Hsd

Definition outbred: Animals from a defined

Outbred Rats Holtzman, Sprague Dawley, Long population that are produced by breeding

Evans, Wistar, Wistar Han, WH, WKY,
Zucker, JCR (Russel Rat), OFA

schemes that avoid crosses between closely
related individuals in order to maintain the

42




NZ. BWFI / J
PLSIJLF1/J

B6CBAF1/ J
WBB6F1/J-Kit WKitWv Muse hybrid strains
w@e@daesds B6129PF1/ J

B6SJLF1/J

by crossing two

CB6F1/J

CByB6F1/ J

i nbred sPCHUSX07/013884

CAF1/J including mxed inbred strains B6129PF2/J
B6129SF1/J B6129SF2/J B6AFl1 /J B6C3F1/J B6CBAF1/J
B6SJLF1/J (including any ot her conbi nati on)

Proportions vary from50:50 F1 to 99:1 Definition
outbred: Animals froma defined population that are

produced by breedi ng

Qutbred M ce sc

henpes that avoid

Category 0SSes bet ween EednpeebuynoCiditddto: | CR. Bl

pidkesSW SS: Swi SS

rel ated i ndi vi (

uals in order to maint

aingxintahevel ofetsrogygesity in all offspring

Al gendligelllysndinsered (€F--
transgapig, kf@fkﬁtg ﬂwqc*ﬁ'g

knog Qn \H' s COF
chem %ﬂln \({a] ak|
(e. g. éy Iso i j

archiv &h@lént lFHdbfaﬁJn( \

lnducgﬁm&ﬁdnﬁ:al ly eng
spontimees ki n, knocK

mutat|o lpé@:atto tatid
mamt@m mamm 85

it

1, Nude nmaxi ma
))’
\F) |

| evel
Br own Norway. ( BN)
MAF, D Agouti

(&XK), Lew s,
W st ar
i neered (e.g.
down, retrovira

rl?gbbnt,qg@at sbeep,mow gprgeo |
cal . v

ACl,

zaki

of

heteroz osi in
BCl X,

| NBRED RAT LI NES
Fis
Kyot o (VKY
transge
vira

Cher 344 (F344),
VKYNL , ZDF Al
ni ¢, knockout,
chem cal |l y
di ng

B LI LI LN A v J

Othersqglentt aneous

TTuC

‘@Egb‘i's’ Gume1a_5‘gs, [Sam A Ay ers, Cohon
Rat

All genetically engineered (e.g.
transgenic, knockout, knockin,
knockdown, retroviral, viral),
chemically induced mutations
{e. 9. ENU, also including
archives of mutants); radiation

induced mutations;
spontaneous
mutations/modifications Fish (e.g. zebrafish, medaka, salmon,
maintained on vertebrates titapia, catfish, tuna); chicken, turkey
Co .

WS as outbred or random bred populations
Pigs as outbred or random bred populations

a
Goat as outbred or random bred populations
She

ep as outbred or random bred populations

Horses as outbred or random bred populations
Humans

as outbred or random bred populations

All other mammals

Other vertebrates

Dogs, Cats, Camelids, Non Human
Primates, all outbred or random bred
populations, zoo animals, marsupials,
endangered mammals

Freshwater fish (e.g. cyprinids,
siluroids, salmonids, tilapia, medaka,
zebrafish)

Marine fish (e. g. herring, eel, sea bass,
flounder, grouper, grunt, seatrout,
drums, croaker, weakfish, dolphin,
mackerels, tunas, snappers, swordfish,
grouper, bluefish, bonefish, billiishes,
tarpons, porgy, mullets, sharks, tarpons,
tropical fishes); Endangered fish

Birds (rooster, turkey, duck, goose,
quall, pheasant, guinea fowl, pigeon,
companion birds, endangered birds,
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nmut at i ons/ nodi fi cati ons
F344/ NT6c- Tg( HLA- B27) - Tg(2M 33- nmi nt ai ned on rat
watooditms48Tr g; HsdAnt: TR- Abcc2; incl udi ng con BENUS2007/013884

strains. HsdHIr: ZUCKER-Le rfa; NIH Nude BHR Rat

Hybri ds Produced by FBNF1l/ Hsd crossing two inbred

strains LBNF1/Hsd Definition outbred: Aninmals from a

defined OQutbred Rats Holtznan, Sprague Daw ey, Long

popul ati on that are produced by breeding Evans,

Wstar, Wstar Han, WH VKY, schenes that avoid

crosses between closely Zucker, JCR Russel Rat , OFA

related individuals in order to maintain the 42 WO
REFEBBEN®ES 6344 PCT/ US2007/ 013884 Category Exanpl es but

not. limted to: Notes: ximal | evel of heteroz sity
BATH, ﬁélmlea? eHicieny in wtyo f%%a&aﬂew@ @M@Prﬁmaﬁcéz;ﬁg?ﬂ mouse
sperm,¢’ (20{3)eRiof Regr; b 19%feckin, knockdown, retroviral,
GLENYSTER) et al.C "Ciotahdeivalidd UR@hiwt fdr MRS funki®;" (Q00BNWMammalian
Genonid B1Q 568%79di ng  archives of nmutants); radiation

i npduced nutations; spontaneous
NAKﬁfgftgﬁ, o EYOREFETYAHGR Ph ?@% BRRrmatereas (AWM Mapmaliopdgenome
11, 573/ e, maintained on manmmal s dog, cat O her rodents
NAKAGRAAl, 8M|o|@dé BfE i '@&ad Bﬁlteeéxfraﬁ&gt (MObBEﬁMat?trlutOva Res 17, 1-8.
N AR S s B RS 1 o
strains;” {3 @3 ikerade e {Péri'@enégmimglsﬁ@, BhERE% ng
QUINH! Phiev &S "Bhhadteanéshlts i athuaé b huAs dadey Ieillfk A8isg a modified
humarSfRBAlt file enkslivH 1l SineB dnldgMok et "Ri1985) €. g.

zebrafish, dak%,e .sal non, i nt ai ne vertebrates

The anfiox 5&}0‘()@3}[ iSYpf! tig, ﬂ%tstr’oggw EHE’Q €s fleqrga%g membrane fluidity:

relevance to their potential use as anticancer and cardioprotective agents compared to
tamoxifen? J Assist Reprod Genert 12, 97-105.

SONGSARSEN, et al., "Cryopreservation of Mouse Spermatozoa II. Relationship between
Survival afier Cryopreservation and Osmotic Tolerance of Spermatozoa from Three Strains
of Mice," (1997), Cryobiology 35, 255-269.

SZCZYGIEL, et al., "Intracytoplasmic sperm injection is more efficient than in vitro
fertilization for generating mouse embryos from cryopreserved spermatozoa,” (2002),
Biology of Reproduction 67, 1278-1284.

SZTEIN, et al., "Comparison of permeating and nonpermeating cryoprotectants for mouse
sperm cryopreservation,” (2001), Cryobiology 42, 28-39.

THORNTON, et al., "Large numbers of mice established by in vitro fertilization with
cryopreserved spermatozoa: Implications and applications for genetic resource banks,
mutagenesis screens, and mouse backcrosses," (2006), Mammalian Genome 10, 987-992.

BYERS, et al., "Performance of ten inbred mouse strainé following assisted reproductive
technologies (ARTs)," (2006), Theriogenology 65(9): 1716-26.

SZTEIN, et al., "In vitro fertilization with cryopreserved inbred mouse sperm," (2000), Biol
Reprod 63(6): 1774-80.

NAKAGATA, "Cryopreservation of mouse spermatozoa," (2000a), Mammalian Genome
11, 572-576.

NAKAGATA, "Mouse Spermatozoa Cryopreservation," (2000b), J Mamm Ova Res 17, 1-8.

NEILD DM, Brouwers JF, Colenbrander B, Aguero A, Gadella BM (2005). Lipid peroxide
formation in relation to membrane stability of fresh and frozen thawed stallion spermatozoa.
Mol Reprod Dev.72(2):230-8.

GUTHRIE HD, Welch GR (2006). Determination of intracellular reactive oxygen species
and high mitochondrial membrane potential in Percoll-treated viable boar sperm using
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Cows as outbred or random bred popul ations Pigs as
out bred or random bred popul ati ons Goat as outbred or
wo andamasls ed popul ati ons Sheep as out bred or PenUsIM7/013884
bred popul ations Horses as outbred or random bred
popul ati ons Humans as outbred or random bred
popul ati ons Dogs, Cats, Canelids, Non Human All ot her
mammal s Primates, all outbred or random bred
popul ati ons, zoo aninmals, marsupials, endangered
manmal s Freshwater fish (e.g. cyprinids, siluroids,
sal noni ds, til api a, rreda&gAIMzsebrafl sh) Marine fish
" (e. g, herring, eel, sea“bass fl ounder, grouper,
grunt, seatrout, drums, croaker, weakflsh, dol phi n,
O her vertebrates nmackerels, tunas, snappers,
We clamor df i sh, grouper, bluefish, bonefish, billfishes,
tarpons, porgy, mullets, sharks, tarpons, tropical
f) n f rogster, .t
1. dtt gﬁ&%ﬁé%%gﬁ gcﬁ‘ cgg(gﬁ%glc ﬁrﬁ?&éb%inoi 388 éc o}\blmlsgxllj%}éte%ast one
CryOpI@Etoctp) abhahldndsnemlmlam mt@miartu art&sat leabﬁ o206 Batlidal G8xenger.
PCT/ US2007/ 013884 REFERENCES BATH, " Sinple and
2. ditei comgrutsition ofidaim F,evheréintl cryopwit¢dtardriy apugser ved
C57BL/ 6J nouse sperm" (2003), Biol Reprod 68(1):
19-23. GLENI STER, et al., "Cryoconservation -
3. Aﬂﬂuommnfcmroﬂcﬂuim‘ ubuz,awheréﬁaﬁe):ryohdmmﬁbmal selbcte fiofethe

65 NAKAGATA, . " ti f
group GSISHAR G5 JATLOITIATS TRATNIER eI o o ezt 9se, Bypatipse

stachyose, dextran, hydroxy-ethyl starch, sucrose, maititol, Iactxtol, glycerol and other sugar

alcohols.
4. The composition of claim 2 or 3, wherein the sugar is raffinose or lactose.
5. The composition of claim 1, wherein the cryoprotectant is selected from the group

consisting of polyethyleneglycol; DMSO; ethylene glycol; propylene glycol; polyvinvyl
pyrrolidone; glycerol and polyethylene oxide.

6. The composition of claim 1, wherein the membrane protectant is a protein, a non-

.protein or a combination of a protein and a non-protein.

7. The composition of claim 1, wherein the membrane protectant is a protein selected

from the group consisting of: casein, albumin, keratin, collagen, atelocollagen, elastin,
gelatin, peptones, fibrinogen, fibronectin, egg protein, egg yolk protein, egg white protein, a
soy protein, a wheat protein, a corn protein, milk protein, a hydrolysate thereof and a

combination thereof,

8. The composition of claim 1, wherein the membrane protectant is skim milk or a
component thereof; milk powder or a component thereof; or egg yolk or a component
thereof.
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NAKAGATA, "Muse Spernmatozoa Cryopreservation,”
(2000b), JMamm Ova Res 17, 1-8. NAKAGATA, et al.
wO ahoyapiseser vat i on of nouse spermat ozoa from i pOT/E82087I013884
F1 hybrid 10 strains,” (1993), Ji kken dobutsu
Experi nental animals 42, 317-320. QU NN, P., et al.
"Enhanced results in nouse and human enbryo cul ture
using a nodified human tubal fluid nmedium | acking
gl ucose and phosphate” (1995). The anti oxi dant action
of synthetic oestrogens involves decreased nenbrane

9, f'll'h[lél hﬁ%smoﬁled Yeﬁﬂlc? \{fl%r&BQBé m%fﬂb%ﬂé ﬁljogég?fa%g ?sZadsetl%ctedl’gom the

cer an cardl op rotective ag ent’s
group ¢omnisking efi2 lipixk i cﬁrenmabkycsdn@esnecd !mld Qi HHtheSCNIESASEN,

. ) 1.
phospiEfc fe)yseraiy MR ERELY B4 Py P 2 RURRSTPERIRIPEES: vai i on
phosplﬁtidyl@hdiﬁiﬁd pha's;i}ﬁndﬁlsﬁnm‘ pﬁmiﬁxaﬂdiyizthanéllaﬁnmé[ far;&ﬂ?yoxyethylene

St.r,ai n ce,." .(1997), Crv.obi.olo 35, 255-
based 1§ oapgaiqonie ding[eic, L JeRich EpPiHP o Ricc PBUR T PR PG scids,
cholestefol/Pluaforeé FLES, @olyvikiaalcolivl\untl combititioas thdréatat i on for

generating mouse enbryos from cryopreserved
spermat ozoa, ™ (2002), Biology of Reproduction 67,

10.  IheRokdRAitionldidINm Bl whdrein thEBRP dis RcfenBEY IRALAMNENg agent.
and nonper meat i ng_ cryoprotectants for nouse sperm

cryopreservation," (2001), Cryobiology 42, 28-3 9.
11.  HKRSH M sittin & claim i—@ﬁﬂfer&ﬁ'ﬁ?@ £18e R{difdl GEaveaEaldefNR% reducing

by in vitro fertilization with 25 cryopresérved
agent %Z?@wﬁlé‘rwélae gropplcopsisiiemet: mepothipglyeercl. heta-mercagiasthapel,

dithiotféx‘?:?tQIJ FIEfs( ﬁg&%ﬁxyé tﬂgl;) %ﬂ@l\%‘?ﬂé dﬁﬁfo@ﬁ%"‘n@@ rl‘chd?%ﬁg% éiéthlonlte 2-

ckérosse [l an
mercapygtRgamine, slimethybhioweadPMS Qb mordihy duospaidretic asis (NDGA), 2,3-

dm%i S BBl oy Gs(0) vtz

SZTEIN, et al. "I'n vitro fertilization with

2 re@%‘%@end%ﬂ%? R R rocib 3Seing Blan sigyidant.

nouse spermatozoa, ' (2000a) Mammal i an’ Genome 11,

2-576. NAKA
3. Rt Phviam { SOuBEyin i e ael eavenger if ag antioxidant
selecteﬂ&fd@twm% QUME@HEJEE mﬁ&hﬁiﬁb&fm deanfno AgdRefivdtive, a vitamin, a

. .Gadella erOX|de for t|o
vitamip F%\Y?tﬁ’ﬁ’ {;Aﬂ&f?éﬁ‘g%& ‘?’lwlﬁth oy 8 a%fﬁmhpow acid,
tetrahfd dv&bﬂhé |Fﬂn§lﬁ@5ﬂﬁi&l@§&@or tawﬁhe,@ﬁfeﬂﬂi tosuccmlc acid,

ﬁﬁ‘ez 208 GQUTHRI E HD, Wl ch GR (200
allop%?leﬁ ?P&‘?Fﬁﬁe d?eIPWP}"aE%“P agf.gHutathieng %0@99-&; suRsEREfe s

dismu@58] shir§ils, ' GEAGHdhHidhatiRy ey, potential in
Percol | =treat ed vi abl e boar sper m usi ng 40

fluorescence-activated flow cytonetry. J Anim Sc

14. é’iﬁiﬁ%«%ﬁ%&&@@f clafhd 2VPn 20 4634:BES A UPARATARLAERS

lalm
composition is from about 10 % weight/volume to about 30% weight/volume.

15, The composition of claim 1, wherein the concentration of the membrane protectant
is from about 1% weight/volume to about 50% weight/volume or from about 1%

volume/volume to about 90% volume/volume.

16. The composition of claim 10, wherein the reducing agent is monothioglycerol and

the concentration of monothioglycerol is from about 50 uM to about 50000 pM.
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1. A conposition for cryogenic preservation of sperm
conprising at |east one 5 cryoprotectant; at |east one
woreosnagses4 pr ot ectant; and at | east one free raPkT/EB2007/013884
scavenger. 2. ' The conposition of claim1, wherein
the cryoprotectant is a sugar. 3. The conposition of
claim1l or 2, wherein the cryoprotectant is sel ected
fromthe group consisting of. raffinose, |actose,
trehal ose, nelibiose, nelezitose, mannotri ose, 10
stachyose, dextran, hydroxy-ethyl starch, sucrose,
ltitol ...
17. e gﬁfq%goltlgﬁ%%ﬁga?%ol rrzglc‘)»shi ?{1@ lrt]heg#{glo?jcﬂﬁ{ lfq'g@l?(%d %tathlone and the
concentrb’éon; ofyeducesl glafathions é&s foomlakotiosepMite dboulHRO00 pM.
conposi tion of claim1, wherein the cryoprotectant is
sel ected fromthe group consisting of
18. aoie)ceh{jmbfm)ﬁgifyxﬂplone R¥BEime 1 kg, emeredh theadpermioplastfrom a
| ycol ; pol yvinvyl pyrrolidone; glycerol and
?ﬂyethylene oxi de. 6. The conposition of claiml.
wherei n the nenbrane protectant is a protein a non-
20 protein, or a combi n_of a_protein and
19, dw-qomposition of any prg Oré1 eifapragi 1148 vhsrein fhy spepm wr»eiaé?dnfwm a
mammhble nmenbrane protectant is a protein selected from
the group consisting of: casein, albumn, keratin,
col | agen, atel ocollagen, elastin, gelatin, peptones,
20. FilYd ﬁlonfdi{?:‘ieﬁﬂ?@ |Pher&H IhPRahithdl is £8buke) drat, a hamster, a
protei egg white protein, a 25 soy protein, a wheat
guineapigtagiah, a dpg; 812aak Adossen a cafitleka prroglen pig. & rAlbit A sheap.or 2
humant N€reof and. a conbi nation thereof. 8 The composi tion
of claimi, wherein the nmenbrane protectant is skim
mlk or a conponent thereof; mlk powder or a

0 .1 he ;. ar I . te .

21 ARG Sy o i S B BB ARSRER i g rom o
cattle. conposition of claim1, wherein the nmenbrane

protectant is a selected fromthe group consisting of

a lipid, a chemcally synthesized |ipid and a
22.  Shh dvapositidnpofthny quieasehetns dy2Q wieedinthe spieanib ddoladed from a
acid, 1,1',2,2"'-tetra-acyl -cardiolipin,
phosphatidyleholine phosphati dyl seri ne,
phosphatidylethanolanine a ponoxyetherne S. based

I arachi onic li €i C, eni c, stic
23. %Omli?éi H% §1Any r°"§t‘g§=‘*il’@sf aﬂ 9”%56‘?‘8 dhes I‘éé%‘%"’rt%q from a rat.

Pluronic F- 68, polyvinyl al cohol and conbi nati ons

thereof. 10. The conp03|t|on of claim1, wherein_the
24, iFhecomppsitign fanyangt claimsg 1y ehergin Aapsrerm ig gsojated from a
mouseJnNe conposition of claim10, wherein the free radical
scavenger agent is a reducing agent selected fromthe
group consisting of : nonot hi ogl ycerol,

[ I

Tr [ s( 2-car Eﬁf;‘sﬁet ?4 p‘ﬁg‘gg Iiki tﬁ%moglhé iagle1 ‘r“;}‘t’eﬁr’f‘?‘ésie strain or
substraifyi or edoxi n, dithionite 2- mer capt oet hyl am ne,

di net hyl thiourea, DVMSO nordi hydroguai aretic acid

(NDGA), 2,3- dinercapto-1-propanol or hydroqui none. 15
26.  The composition of claim 25, wherein the inbred mouse strain is selected from

CS7BL, BALB/c, FVB, 129, C3H, CBA, DBA and NOD..

vertebr

rodent

25.

27. The composition of claim 25, wherein the substrain is selected from C57BL/6,
BALB/c, FVB/N, 129X1/Sv and 129S1/Svim.
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12. The conposition of claim1, wherein the free
radi cal scavenger is an antioxidant. 13. The
W@ eowpasddtd on of claim 12, wherein the free radPCHIUS2007/013884
scavenger is an antioxidant selected fromthe group
consi sting of an am no acid, an am no acid derivative,
a vitamn, a 20 vitamn derivative, butyl ated
hydr oxyani sol e, butyl at ed hydroxyt ol uene,
di hydrolipoic acid, tetrahydropapaveroline,
2-thiobarbituric acid or taurine, dinercaptosuccinic
i [ | ase,
R L U e e S S Rt
ster0|ds GSH and conblnatlons thereof. 25 14. The
of . cl Lo, elcn C nt i on of
29 REBG St A RomeotBBh SR P EPOREN 136 o
melght/volune to about 30% wei ght/vol ume. 15. The

30 gﬁgﬁﬁil on of claim1, wherein the concen&&atiog}of .
"t L SDOFFBICALY RRSCrving YRe5 SBpRsigadding 1o the sperm, prior
to cryopBisgiviative)| ddtinpdsitiabibit ccﬁﬁﬁﬁw@ lag [thst\dle WiRopRotebta@at least one
about 1% 30 volqne/vol ngout 90% vol une/ vol une.
membriige PrafeetaRiniika L Pash OBg frep Sﬂdﬁ‘f 6Ca%FR&Fei n t he reduci ng
agent is nonothiogl ycerol and the concentration of

nonothlog ¥cerol is_fromabout 50 pMto about 50000 M
31 dBaprthod Pf tlegn 4. phyreustierry gargBgipnt saelerisd from the group

consmt?ﬁgmfﬁﬂcﬁg 19&09@1: Qfeﬁhl%s&méfﬁ’tﬁf’@ &eﬁélﬁo?é"%aﬁﬁibﬁﬁf&% ét§chyose

reduced gl utathione and the concentration_ of reduced
dextramgy|syeteseiabg Sugd arlqaqthavbémof wiycerah meltitebgnd fotivel- M 18.

The conposition of any one of clains 1-18, wherein the

spermis.isolated froma 5 vertebrate. 19. The
32. ¢ sthpil gif chimRyorcre wherein Hiemydprogctaph isrreffinash er lactose.

spermis isolated froma nmammual. 10 20. The

conmposition of claim19, wherein the mammal is a
33. rithesmethadoficlaim Hﬁ)ammm the mgmbma ppotgetast is atp,romudsnjected from
the arofp 885k Flakraftit Tk e Poiicree Pt iy 23R pSimin,
keratmg balilmn,latampol\l\.{pnsel asti) gehynay mptsndssﬁbxaﬁcgénf fibfonactid, = soy

ositio e of, cl ai 1-.20,

proteir, AR hPIONingh T TSt B BroF oA EeBofasaces Bgress

The conposition of any one of clains 1-20, wherein the

s ermis o at froma rat 24. The conposjtiaq
34. Iaﬁféwsfo?el > Whstsin fiednemprang rafseippy is skiv gy
compoﬁléﬁlfﬁléreoffﬁhiﬂ@povgéer?& a oM IHRAP@SIcoF: X} e yoliabm gémponent

wherein the nouse is an inbred nouse strain or
thereokypstrain. 26. The conposition of claim 25, wherein

the inbred nouse strain is selected from C57BL

BALB/ c, FVB, ‘129, C3H, CBA, DBA and NOD.
35.  The method of claim 30, wherein the free radical scavenger is a reducing agent or an

antioxidant.
36. The method of claim 35, wherein the reducing agent is monothioglycerol.

37. The method of claim 35, wherein the antioxidant is reduced glutathione or
dithiothreitol.
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30 27. The conposition of claim25, wherein the
substrain is selected from C57BL/6, BALB/c, FVB/N,
wQa20X148w4 and 129SI/ Svim 47 WO 2007/ 146344  PCT/US2007/013884
PCT/ US2007/ 013884 28. The conposition of any one of
clainms 1-27, further conprising sperm 29. A container
containing the conposition of any one of clains 1-28.
5 30. A nethod for cryogenically preserving sperm
conprising adding to the sperm prior to
cryopreservation, a conposition t hat conprises at
38. l’ﬁl%%tletﬁ 1§r3%t ﬂ{the%%n{;&ﬁféttiog #¥om about 10%
protec “and at eas one free ra cavenger.
welght&blmﬂ'mm amiulnéd"/mexgh'e(vmlﬁ@ orfimen abmttlhi)é’o aomm/mlankan tabout
90% v ; thed fromthe group 10 consisting of raffinose,
° VORRFOS™MEr ehal ose, neli bi ose, nel ezitose,

mannot ri ose, stachyose, dextran, sucrose and sugar

SRR, BhLeSt B o o S b B a1
wexghtﬁvl’olltﬁﬁé & S3RBNU Felghl/dNaROITForh ABL@SES vbRIndFIvolliRR: to about
o, . Tt h&oéof cl ai m 30, wherein the nmenbrane protectant is
90% volumesioditResel ect ed from the group consisting of egg
protein, egg yolk protein, egg white protein, casein,
al bum n, keratin, collagen, ate]locollagen, elastin,
40.  gieapethod o glaimed), whersin  ragdicg} snquengen is mogethioglycerol and
the COI’EE‘»%&id}I oBmbhGRIo A REAIi D frof AR fSQ b 8 Bbord SBLOHK v
protein, and hydrol ysates thereo 20 34. The #hod
of claim 30, wherein the nenbrane protectant is skim
41. rq‘l‘lelﬂn%oe of %Eﬁ%%e Whelenr?{h%q{' thﬁl ?c%‘(}grn%r% educed glutathione
conponent t hereof?’ ?ek or a co hent
and the ¢rercentfrati@bof redmdrgéuthﬂdorm‘ls dtogmn pb@G,5Ovidrteiahouth e 000 gaM.
radi cal scavenger is a reducing agent or an 25
antioxi dant. 36. The nmet hod of claim 35, wherein the
42. rBduaethgdadeitimi X), e thegpgon ioisolatlifromhteevarebhael of
claim 35, wherein the antioxidant is reduced
glutathione or 30 dithiothreitol. 48 WO 2007/ 146344
43. P WS04 6f L3880, wdBreid e speirh dslisofated frbm 3@ amiatedr ei n
the concentration of the sugar is from about 10%
wei ght/vol unme to about 30% wei ght/vol une or from about

44, 06 metheaR/N¢Ritas, tvhedif tHe m2Q%al & suletaDfrbfiEthe §r&ﬂ> consisting
The et hod, of claim 33, wherein_ the concentration

of: amepsers Bitet RAPYCE AEWIRRIE 2R %?sgma%mh%sebacas&uﬁ camel, a
p1g,a159%v@$}ﬁ>€g/é£ﬂélﬂiﬁn&[ from about 1% vol une/volune to
about 0% vol une/ vol une. 40. The nethod of clai m 30,
wherein the free radi cal scavenger is nonothioglycerol

45. afgk mifhokiRg ¢ R)Cﬁﬁw}fé}élﬁ’ 'Eheoécpeﬂﬁ ROIBIH HE8! PlartnSankmhaim
about 50 Mto about 50

46. The method of claim 45, wherein the farm animal is a cattle, a pig, a goat, a horse or
a sheep.

47. The method of claim 30, wherein the sperm is isolated from a companion animal.
48. The method of claim 47, wherein the companion animal is a cat, a dog, a horse, a

camelid, a bird or a fish.

49. . The method of claim 30, wherein the sperm is isolated from a rodent.
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41. The nethod of claim 30, wherein the free radica
scavenger is reduced glutathione and the

wa@oencamsnat i on of reduced gl utathione is from BODUS2080013884
Mto about 50000 M 15 42. The nethod of clai m 30,
wherein the spermis isolated froma vertebrate. 43.
The nmet hod of claim 30, wherein the spermis isolated
froma mammual . 44. The method of claim43, wherein the
manmmal is selected fromthe group consisting 20 of. a
nouse, a rat, a hanster, a guinea pig, a cat, a dog, a

0. im0 SR I Sk e 1 R ac Pl
wherein the spern1|s i solated froma farmaniml. 25

51. 3 Caxp?t[%og%tf Palmo.{O or mh4615611i,110r rg%la? it gs%g%c‘g%%]g%%r_%%eies

ar”,
rrethod of cIa|m30 V\/nerelnthe spermis i solated from
n|o ni 3Q 48. The .neth f claima7,
2. cEfpan MR AP TS 1 5 Jfbred mitpse SRR g substrain.

camel | d a bird or a fish. 49. , The net hod of
almés }yn rein the spermis isolated froma rodent.
3. 4 §Pf elrdma?, piprussisonbrstanaise shigin ipiseleriet fenm G57BL,

BALBA, WB 3090C3A9 cBMEPBANatdROIPEr Mi s isolated froma
rat. 51. The met hod of claim 30 or 49, wherein the

spermis isolated froma nouse. 5 52. The nethod of

54.  CTRd Mbibd o‘mﬁﬁ&' 52 Rx?h%rém H&%@%u?ﬁ éE@é&%ﬁBﬁés?ﬁLﬁ %ALB/C

or substrain. he nmeth [ al m erein t
FVB/N.¢pd dd97d (Rseangd l%?Si/$‘sIHSeI ected from C57BL, BALE/c,

FVB, 129, C3H, CBA, DBA, and NOD. 10 54. The net hod of
claim52, wherein the substrain is selected from
55.  CHrBpgdodpAickin 31 Wsm g0 B Xaffindse antictodeRhe protein is milk

. . 55, The r
pmtenf’ ?blrr gl?fe?ﬁ%onslgﬁ’oelgg% fgg 3' hf’ﬂ lg]r ot el n w?é%ﬂ[:% Oe[e ;’?ﬁ the free
radica]ascpvmge'risrhnnwﬂﬁdglyoegg pr otein, egg yol k prot e| n or
egg white protein and the free 15 radical scavenger is
nmonot hi ogl ycerol. 56. A nethod of cryogenically
56. pAesshed ofjcrypgéedivalnpuesariving spekh a@mpﬁsxhg adaingtothdépetrdr, prior
to cr reservati.on, .a, co iti conpr
to crvqpBuSTHBRE. Sekphponiioh HELETPBRRES he B A 6hb PbLpane membrane

protec@nt] aadl at Rastoreeed @R al adi@mler.scavenger. 20 57. The
nmet hod of claim56, wherein the sugar is raffinose or-

| act ose; the nmenbrane protectant is egg yolk, skim

57. NThdmetHodlofRlaim S@m?@mthet fiheRirafiibst B?la‘.‘cf(%@ the hfbrane
scavenger i s. nonat hi Oﬂ( ycerol, gl utathione or

protecignt 1§;eg8 iyods, skim nzikk, mailk o wmweaf thsreod gedl e Gpreradical

scaverigBfis MRhiBERRER], IBflHibAZ&L difflothRag! ty fol | owi ng
cryogeni c preservation, conprising: (a) conbining the

spermwi th a conposition, wherein the conposition
58. A method of producing sperm that have greater fertilization capacity following

cryogenic preservation, comprising:
() combining the sperm with a composition, wherein the composition
comprises at least one cryoprotectant, at least one membrarie protectant, and at least
one reducing agent, thereby producing a combination; and
(b) cWOpreseWing the combination, thereby producing a cryopreserved

combination comprising cryopreserved sperm.
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conprises at | east one cryoprotectant, at |east one
menbrane protectant, and at |east one reducing agent,

WO b@valps4pr oduci ng a conbi nati on; and 30 (b) PCT/US2007/013884
cryopreserving the conbi nati on, thereby producing a
cryopreserved conbination conprising cryopreserved
sperm 50 WO 2007/ 146344 PCT/ US2007/013884 59. A
cryogenically preserved conposition conprising (a)
spermand (b) a conposition that conprises a
cryoprotectant, a nenbrane protectant that stabilizes

R e T

that corppﬂsnsrmylolmotqcmnt td membeansiretengn( thpt sipeilizesnioassisys in
stz OF peiriings O oS0 B 4 e ARG G, ohe

cryoprotectant, at |east one nenbrane protectant, and
*at | east one free radical, scaven that is -
60. (S errpRTcal e e RO iR GHPTSInS (B FPerh and (b) a composition

for cry ROSRERAtioh §F Heahy RtlekiMboTohipositioh cah@lrmzé& leist one
a|n160 wherein the spermis rogent

S
cryoprop<ifet 12 OY° FoEaPYE BLRHESHI BIeaSH © %é?&e%r?éh?ﬁ scavenger that
is a redabRb e DrGh antloidbn the spermis nouse or rat

sperm 15 63. The cryogenically preserved conposition

of cIa|n159 wherein the cryoprotectant is raffinose,

61. R REPRnRA %@s"e%étdacﬂﬁnﬂo?,ltﬁmmflcll‘alﬁrﬁ &l dlaidd @Ot\bﬁergfnecﬁe

r adi cal scavenger i s nonothi oglycerol or reduced
sperm i§radentspHe. 20 64. The nethod of any one of claims
42- 48, wherein the vertebrate or mammal is a
genetically nodified vertebrate or a geneti cal
62.  nithgi wwnmﬂﬁwesewd cpmepasitionad apy can ¢l elaéms H9¢ilamhsrein the

the rodent is a genetically nodified
Spemlé ent. ngggﬁn“rhe nmet hod of claim65, wherein the

genetlcally nmodi fied rodent is a genetically nodified
63. nﬁ-s% c(%(ggrcn?c }?%&Fg\féﬂ %)énpo Wﬁuon oq' Cﬁ%lﬁl 552 wehre-rlli?hlg tﬁecrgopﬁo?ectant is
raffinofe, tine merri&aaz@qnetebtaat is;a ik ipkdteth andrthe ﬁbatmilcﬂ&caﬁmger is
G_ g ed é? wherein the genetically nodified
monothjgplyggphprredice glatakions | y nodified mamal. 51 WO
2007/ 146344 PCT/USZOO7/013884 69. The cryogenically
ser e osi tjan, cl ai 59-63 .
6. S A8 ST R8s hh i B M Phie e Br gl o thmmal is o

genetldmgilnflmﬁﬂed/ Q&tetRataloR a genetically modified mammal.

65.  The method of any one of claims 49-54, wherein the rodent is a genetically modified
- rodent.
66. The method of claim 65, wherein the genetically modified rodent is a genetically

modified mouse or a genetically modified rat.

67. The method of any one of claims 56-58, wherein the sperm is sperm from a

genetically modified vertebrate.

68. The method of claim 67, wherein the genetically modified ‘'vertebrate is a genetically

modified mammal.
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70. The cryogenically preserved conposition of claim
69, wherein the genetically 5 nodified vertebrate is
wa2genadsiscal |y nodi fied manmmal . 71. The cryogePCT/ab1097/013884
preserved conposition of claim68 or claim70, wherein
the genetically nodified mammal is a genetically
nodi fi ed nouse, rat, hanster, guinea pig, cat, dog,
goat, horse, cattle, canel, pig, rabbit, or sheep. 10
72. A kit for use in cryopreserving sperm the kit
conprising the foll ow ng conponents: (a) at |east one
- I 5 -
69, FHEIBLUCRRLAR procpledTom|oRRon Whan) oBE of BENASS0 63, wherein the
sperm i§5p&ido fibhea getetivhlly hwidifictDyerwobeatei n t he at | east one
free radical scavenger was identified by a nmethod of
identifying a free radical scavenger, conprising
70. @rasgogepicallypeastvednentgfositiva offotdinosf, veheasihithd péresically

..a, candi date free, radi cal.scavenger: (a) capability to
modif L HRD R it BOF RGN OGRERESTAL sperm | 50 (b)
effect on spermnotility and (c) effect on in vitro
fertilization, wherein if {he candidate free_radjcal
7L icallinBeHeEves SEMROSIHONAT CLATRLER otplaia 79 uhgrern the

" geneticaNl§ nddifiéd mabdhhal 9k g@ﬁéﬁcaﬂ? encBAed SRuse, 1A BameE, Giinea pig, cat,

scavenger is a free radical scavenger suitable for
dog, gaab.harse, splflsprasaddy RigntpbBH e gheor 74 The kit of claim
72 or 73, further conprising: (d) instructions for use
of conponents of the kit to preserve sperm 75. The
72. |4 Kitdpr ugpyineneops¢serving gperng thekit temptising dlagvnliosving components:
G@N! 2! A9ast 3fk doprbiidldd Of clalm 75 wherein the
container 1s a tgro oam box or an-insul at ed
dbht ai atdeast oBRfreOraid@y save8ger; ACT/ US2007/ 013884  77.
ki [ 72-74, further conprising
gggry6%4%%&eg%ggﬁﬁ?gggﬁ%%%gﬁ&it of claimany one of
clainms 72-74, further conprising a receptacle for
er 79, The kit,of claimT7 wherei n the . .
7. O e 2 Bt el el Sivs tenl S ey vigs iggptified by
a methad of ydewitifting 8 Gree Thdickli scavdnget, @omipfidingvdsdseing dt kasedne of the
foll | east. one ?ry%ﬁ.gtegﬁgnt agent is selected from the
olowEATHVESAST 8¢ ‘é AP egrpdifglseavingetiose, trehal ose

@) i bi @pabiliteterdhasRactivagigeh @pesies ilGpsingchyose,
%gitran hydr ox -ethgl sn?rch, sucrose, maltitol
B3t i ¢ et h gpemotijfgan
(c) effect on in vitro fertilization,
wherein if the candidate free radical scavenger exhibits a beneficial effect on at least
one of (a), (b), or (¢), the candidate free radical scavenger is a free radical scavenger

suitable for use in cryopreserving sperm.

74. The kit of claim 72 or 73, further comprising:

(@ instructions for use of components of the kit to preserve sperm.

75. The kit of any one of claims 72-74, further comprising a container.
76. The kit of claim 75, wherein the container is a Styrofoam box or an‘insulated
container..
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conbi nations thereof. 81. The kit of claim 73, wherein
the at | east one cryoprotectant agent is selected from
WO b@7guaup consi sting of pol yethyl enegl ycol, DM3DUS2007/013884

et hyl ene gl ycol, propylene glycol, 15 polyvinvyl

pyrrolidone, polyethyl ene oxide, and conbi nations

thereof. 82. The kit of claim72 -74, wherein the at

| east one menbrane protectant is casein, albunn,

keratin, collagen, atelocollagen, elastin, gelatin,

peptones, fibrinogen, fibronectin, egg yolk or a

r t | . €] a

7. IR Ay ol Rl 72, B gy B R e

component thereof a n1|k protein or a conponent

8. aBRR R BRL T R 3 72 Sy s R p @ g sperm.

72-74, mhereln the at | east one menbrane protectant is

cted fromt conS|st|n of a |ipid,
7. ifﬁe Kicodiof %}%%ﬂﬁ&%ﬁ*é Tecppiacle ds §3H?we% g{?sgsmm)@m cryotube or
amyovgnosphatldylglycerol phosphati di ¢ acid,
,2,2' -tetra-acyl -cardiolipin,
phosphatldylchollne phosphati dyl seri ne,
80. MMekRGHdIsW 73 RANLIANKES: leAst BRE z@%%te&h@mgmbﬁ%@fécted from
lipid, arachi donic linoleic, |indlenic, rnistic,
the groyp eprsisting efraffinose, lagtew trehalase, yalibiess, melsriptss mangptriose,
I 0
stachyﬂ: geggcaﬁ 3ycﬁ‘§xy—53 bY wﬁfbgl i\%c@g%,yhlg%@eg #&&ﬁa g@ﬁcégﬁl -;md
conbnmhen%ﬂﬁn#ﬁé at | east one free radical scavenger is
reduci ng agent. 53 WD 2007/ 146344 PCT/USZOO7/013884
85. The kit of claim72-74, wherein the at |east one
81. flhedireittilaiat 73.cubenigahe aigenst one crseoeir@ettadt dgeotstshlected from

the grog%?égﬁ)srlr%hr %a ﬁo&%haﬁf 1|1emfyc(§)t1 rthl 5 ){qgr?e glycol, propylene gl)(col

polyvirtwyl sﬁzﬁelidnsxhx; yyBethylone pixidp hmd]@omﬁiﬂaﬁbﬂseﬂlytd’dﬂf itol,
t hi oredoxin, dithionite, 2- mercaptoethylam ne,
di net hyl thiourea, DVMSO nordi hydroguai aretic acid

82. (II‘HB@() of dlaitn 72 d741R¥iRadH ¢hd atﬂée&p 3@ nenttyt HicOFFItaR e is @B6kn,

.C i nati ns t hereo 86. . The t, of cIa|n1 4 85
albumlaﬁéqr%tllrh cefiasen afe c(xg)‘ila% elraé%cg magg]ﬁpn?ss rmogen fibronectin,
egg yollEQﬁQi Junquneﬁeﬂﬁkeofwa)ytﬂteteﬁp RGERYaE pEdteIn, &Eorn protein, milk, milk

g@@ ﬂ%@ycerol i's ron1a out 50 m cronol ar to _about
powder; § rspRgnent grerepf, appk mr?tem O SOTBRRICHE thereatngs
hydrolysate%f ondsTtRE forbféinglanliR3/IbiORRNE HRgedadi cal scavenger

an antioxidant. 88. The kit of claim72-74,

mhereln the at | east one free radical scavenger is

83.  SI9e85t Shnylohd SFUMiER e/297£p WheRR Sheshl 186 Bfie BRnFI protectant is

acid, an amno acid derivative, a vitamn, a vitanin

selected &jony thei greup smsysmgeqf ali;md,@@@mls@ilsesymﬁswedtlwd a synthetic
lipid, pﬁXéthE %Il PMQJ&?J: 8' £124] 'Zd-’tetra a%yl-carddol o{gm

opap av I ne th ‘oBatrbituri
phOSphaadylph@hned mhempdﬂs@m phesphatidylethahdloming, agiolyoxyethylene

based lgﬁg ez{rQ{}{gH&ﬂS hngFel catli%niclﬂjc mgrg-x%t (ﬁblcg#é'l}na{lg bP8&aric fatty acids,

se superdx
cholestgtalt Blhvroo Fres, palydmtmai‘ow}rm,t dndnontiastéofs. thereof

84. The kit of any one of claims 72-74, wherein the at least one free radical scavenger is

a reducing agent.
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20 89. A conposition for use in cryopreserving sperm

wherein the conposition includes: (a) at |east one
wa@eyopuatect ant and (b) at | east one free radi Bel/US2007/013884

scavenger, wherein the conposition does not include a

menbrane protectant. 25 90. A nethod for

cryogenically preserving sperm conprising adding to

the sperm prior to cryopreservation, a conposition

that includes at | east one cryoprotectant and at | east

one free radical scavenger. 30 91. The net hod of

85. q‘h@'lﬁ@ Fh1aiH195 ghnwhgx%np{k% ¥ ?Etecﬁlte@ée ﬂaﬁmﬁ?&%@@:ﬁgzr apOitis

group consi stin | nose | act os
selected fx@haﬂr@@s)umwrndmtm@@f melagirpglyserol, r’mtﬂﬁmewapw,thanol

h X S r Syrits s
d1th10tl%r%qgl s%f c );b%g( %{h?ﬂ r})ﬁhﬁ%ﬁ?g %u &%g%%ﬁt tg?%rggc%gbﬁhthlomte, 2-
mercapz(&(ﬁﬂyladaﬁim ARGy IS8 0, OJMSBY,l noﬂﬁhydfhguamtetio dcaf (NIDG@AN 2,3-
di tSl Sl\ghﬁ(‘frlnthef e ra % gt? ger is a

TIEICIR U P YOrogrIgRe, °8§R ons e method of
cIa|m90 91 or 92, V\herelnthefree radi cal

en not hi og ce ol, GSH. or, dithiqthreit
86 2hgit of cle i pa4: wﬁ? ﬂ%@é st QeEPRERE AEFIHGS gwepmwglycerol
and thé/\é%ﬁx&@:htfhtidh%ﬁﬁﬂiﬁtﬁﬁiog 5,%«31 efrofheboat 50 htadmdaeofabett 50000

radi cal scavenger The conposition of claim94,

micromqla®. her conpri.sing at | east one of the followi ng: 10
water, a buffer, an antibiotic, an anti-viral agent or
an ant| - bacteri aI agent. 96. A nethod for

87.  ckheddeef aui one ofrdaimsT2n . syherein thortdeass iong fregandigaltsgavenger is

anamlg%ga&perm prior to cryopreservation, a conposition
i ncl udes at |east one free radical scavenger. 15

97. The method of claim96, wherein the free radical
a8 .
L2 TSR Wi AR
from tlmv»en gemsisting ofizmoirhing gnlcyi; en einG8l deridatiVe, otvitamiin,el vitamin
n
derivardfe, B r T B Ruso St I9 o Tieh Qo ppis
tetrahydeopapasdroling 2sthicbanlsituaic doihsit taorige @ﬁmbhapfdshbamicragld
acti ies o andj date fre adi cal aven
allopu 5}, i FoRgmitg. ForleioRs Eaiger, & ualfaals 1E5RERat: PPeeti
dismuta&e, 6)}0i@$, ftethtHadniHe e cERbidatioyns t}ﬂa‘ﬁéi)f( c) effect onin
vitro ferti l'ization,
89. A composition for use in cryopreserving sperm, wherein the composition includes:
(a) at least one cryoprotectant and
(b) at least one free radical scavenger,

wherein the composition does not include a membrane protectant.

90. A method for cryogenically preserving sperm, comprising adding to the sperm, prior
to cryopreservation, a composition that includes at least one cryoprotectant and at least one

free radical scavenger.

9L The method of claim 90, wherein the cryoprotectant is selected from the group

consisting of raffinose, lactose, trehalose, melibiose, melezitose, mannotriose, stachyose,

dextran, sucrose, and sugar alcohols thereof, glycerol, maltitol, and lactitol.
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wherein if the candidate free radi cal scavenger
exhibits a beneficial effect on at | east one of
W@ 2)07(1e9344 t he candi date free radi cal scavengerPCBHUS2007/013884
free radical scavenger. 30 100. The nethod of claim
99, wherein the free radical scavenger to be
identified is a free radical scavenger for use in
cryopreserving nouse spermand at |east activity (a)
and activity (c) are, assessed. 55 WD 2007/ 146344
PCT/ US2007/ 013884 101. The nethod of clai m 99,
r C > g%&&h |
92. vﬂﬁlﬁét‘ﬂoﬁ 'gg f:%tg @gccg\(/yelngsglre oi'Hae raﬁﬁtapgca'v id ?éilucﬁ'ng agent
oranaohyugmﬁserV|ng bovi ne sperm and at Ieast activity (a)
S one of
ot inethog 3 BAAREREDE or 2, Mreld WE R MR Lo OB RS, 1
xnonoﬂﬁog@yak$p3$ﬁhdmﬂhhmmmeﬁohpr|S|ng |ncubat|ng. (a) sperm
| oaded with a cell-pernmeant indicator (dye) for
reactive oxygen species that is nonfluorescent unless

94, X lcdm'pbgnoﬁ Eorlise inictiipheseReng SfeemMwhietin e @ngaiididhheludes at

er scavenger, thereby producing an incubated
leas“”&eoﬁﬁ‘?t‘i%ﬂ agﬁcaé’ﬁﬁg%{sses& ng the level of reactive oxygen.

species wthin spermin the 10 i ncubated conbi nati on,
wherein if the | evel of reactive oxyqen species in the

95.  shhe samposition of flalay94. turther cpmmrising s 1pasy ene of thedalioving:
water, @ UHRH aBRAGLREICYAL MtlvirheageRESMAd dhti-DRr1@PIaBeR. of the
“candi date free radi cal scavenger, the candi date free
radi cal scavenger is a free radical scavenger
96.  SAMAR L pydsRRichlly preteR) Yl T
nmet hod ofrcﬁg%%1§b2ysfurtﬁggﬁgb gfgﬁﬁﬁ Sé@?é?ﬁgw Erm, prior
to cryoprrsepmtienta efmpqsitign thet includics al lesat amerﬁ@erracbna@pevanger
nmotility; (b) the effect of the free radical scavenger
onin vitro fertilization; or both (a) and (b). 56

97. The method of claim 96, wherein the free radical scavenger is a reducing agent or an
antioxidant.
98. The method of claim 96 or 97, wherein the free radical scavenger is

monothioglycerol, GSH or dithiothreitol.

99. A method of identifying a free radical scavenger suitable for use in cryopreserving
sperm, comprising assessing at least one of the following activities of a candidate free
radical scavenger:

(a) capability to reduce reactive oxygen species in sperm;

(b) effect on sperm motility; and

(c) effect on in vitro fertilization,

wherein if the candidate free radical scavenger exhibits a beneficial effect on at least

one of (a)-(c), the candidate free radical scavenger is a free radical scavenger.

100. The method of claim 99, wherein the free radical scavenger to be identified is a free

radical scavenger for use in cryopreserving mouse sperm and at least activity (a) and

activity (c) are assessed.
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101. The method of claim 99, wherein the free radical scavenger to be identified is a free
radical scavenger for the use in cryopreserving bovine sperm and at least activity (a) and (b)

are assessed.

102. The method of any one of claims 99-101, wherein assessment is carried out using a
dye/sperm method, comprising incubating: (a) sperm loaded with a cell-permeant indicator
(dye) for reactive oxygen species that is nonfluorescent unless oxidation occurs within the
sperm and (b) a candidate free radical scavenger, thereby producing an incubated
combination and assessing the level of reactive oxygen species within sperm in the
incubated combination, wherein if the level of reactive oxygen species in the sperm is .
reduced, relative to the level of reactive oxygen species within the sperm in the absence of
the candidate free radical scavenger, the candidate free radical scavenger is a free radical

scavenger suitable for use in cryopreserving sperm.
103. The method of claim 102, further comprising assessing (a) the effect of the free

radical scavenger on sperm motility; (b) the effect of the free radical séavenger on in vitro
fertilization; or both (a) and (b).

56



