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Mpobnema coxpaHeHusn
reHeTUYeCKUxX pecypcos

Ce/IbCKOX03AUCTBEHHbIX YXUBOTHbIX
ABNAETCA r106anbHOM, U Ha ee peLLeHne
HanpaBAEHbl YCUINA MUPOBOIO
coobuecTBa.

KoopanHupyowyto ponb B 0b6nactu
coxpaHeHua P sbinonHaeT FAO u ee
npodunbHble noapasaenenms (FAO,2015).
CoxpaHeHue reHeTU4YeCKMUX pecypcos
YKMBOTHbIX 1 YCTOMYMBOE YNpPaBAeHNE
MMM UMEET peluatolLee 3Ha4YeHne ansa
rnob6anbHOro coxpaHeHmsA
bruopasHoobpa3na, NpPoaoBO/IbCTBEHHOM
6e30nacHOCTM 1 CpeacTs K
CYyLLECTBOBAHMIO HaceneHnus. Ana
COXPaHeHUA reHeTUYECKOro
Pa3HO0bpa3nA CeNbCKOXO3AMCTBEHHbIX
NTUL HeobXo4MMbI COrTaCOBaHHbIE
YCUNNA, BKAOYAA YCTAHOB/IEHME
MeXAYHAaPOAHbIX M HALUMOHANbHbIX Lenemn
N CTpaTerumn.



CoctofaHue MUNPOBLIX TreHeTU4YeCKUux pecypcos Ce/IbCKOXO3AMCTBEHHbIX nTny,
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Chickens Ducks Guinea Muscovy Ostriches Partridges Pheasants Pigeons Quails Turkeys Other Total
fowwl ducks
RISK STATUS

- Unknown 1 089 196 133 49 23 14 12 17 L2 43 97 19 1744
- Critical 147 18 10 0 ) a a 0 10 4 2 0] 191
- Critical- 7 1 2 0 0 0 L 0 0] L L 0 10

maintained
- Endangered 147 17 16 2 1 L] 0 0 10 0 3 1 197
.Endan gerad- &7 15 19 0 0] L] 0 0 0] 0 3 1 105

maintained
- Mot at risk 212 32 25 3 1 1 0 1 1 9 10 1 296
- Extinct B0 15 3 2 0 0 0 0 0 0 2 0 82
Total 1729 294 208 1) 25 15 12 18 73 14 117 22 2 625

Note: “Other” refers to duck = Muscowvy duck crosses, Chilean tinamous, cassowaries, emus, fandus, peacocks and swallows.
Source: DAD-IS (accessed July 2014).



B HacToALlee BpemA B MUpe CYLLECTBYIOT ABa OCHOBHbIX MeToAa
COXpaHEeHUA I'eHO(I)OH,EI,a MaJ1IOMNCNEHHbIX 1 CHe3atloLWnxX Nopoa
KNBOTHbIX, B TOM HNCNE U NTULLbI:

1. CoxpaHeHUe }XUBOTHbIX B }KUBOM 2. CoxpaHeHue penpoayKTUMBHOrO
pa3sBeaeHun B reHOPOHAHbIX MaTepuana B COCTOAHUM bnocrasa
X03AMCTBAX U Ha KONJIEKLUOHHDbIX (in vitro).
depmax

(ex situ in vivo).
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x\_/q)Oprl 6VIOCTa3a, UCrnosiblyemsolie npu coxpaHeHmnm reHeTn4eCKmnx ﬁfuur}m
- pecypcos NTuL, in vitro
Kpnobuos - sto dopma Kpuntobmosza, KoTopas AHrmpgpobunos asnsetca <¢dopmon Kpuntobumosa,
BO3HMKAET B Pe3ynbTaTe€ CHUMKEHMA TemnepaTypbl. BO3HMKAET B 3KCTPEMA/IbHbIX CUTYALMAX, CBA3AHHbIX
CoctoAaHMe Kpuobuosa pocTuraetca, Korga BoAa, C BbICbIXaHNEM.
OKpYrKatoLan KNETKMU, 3aMOpaKnBaeTcA,
TEPMUH aHTMAPOOMO3 NMPOUCXOAUT OT FPeyvYecKoro
NpeKpalleHne noABUMKHOCTU MOIEKYT MNO3BOAAET
CI0Ba «)M3Hb 6e3 BoOAbI» UM Yawe BCero
opraHu3my BblAEPXKMBATb OTpUUATENbHbIE

ncnonb3yetca AnA 0b6O03HAYeHUA YCTOMYMBOCTU K
TemnepaTtypbl 4O Tex Nop, NoKa He BepHyTcA bosnee

BbICbIXaHMUIO.
6naronpmATHbIE YCNOBUS.

CybnumauunoHHan CYLUKa cnepmarto3ouaoB
OpraHn3mbl, cnocobHble BblAEPKMBATb 3TN YCNOBUA,

(nmodpunusauyms)

0bObIYHO MMEIOT MOJIEKY/Ibl, KOTOPble CNOCOOCTBYIOT
3aMOpPa*KMBaHUO BOAbl B  NPEANnOYTUTE/IbHbIX
MEeCTaX, a TaKXe npenATCTBYIOT POCTY KPYMNHbIX
KPUCTAaNNOB /ibAa, KOTOpble B MPOTUBHOM CAy4ae
MOTYT NOBPEAUTb KNETKU.

KpuokoHcepBauus penpoAyKTUBHbIX KNeToK
camuoB, PGC-KneTtok, TKaHei! AMYHUKOB Ha pPa3HbIX -
CTaguAX paHHero oOHToreHesa \—/



KpnobaHKn 1 nx BKNag, B COXpaHeHUe &5

> |

S BHUAIPIK

reHeTU4YeCcKux pecypcos

npeaporspawieHne ncdesHoseHnAa nopoAa nN3-3a SKCTpemasibHOro reHeTn4eCkoro COCToAHnA, TakKoro
KaK MaJlad 4YUCNIEeHHOCTb I'IOpO,EI,bI/I'IOI'nyIHLI,VII/I, BbICOKaA 4YaCTOTa BCTPEYaeMOCTU TeHEeTUYEeCKUnX
LI,GCI)EKTOB B pe3y/ibTate MHTEHCUMBHOU CenekKumnn mn reHeTn4eCcKkoro p,pemcba

UCTOYHUK reHeTuyecku pasHoobpasHon wu cneuymanusuposaHHon [HK. CoxpaHaemble
maTepuasibl UICNO/b3YHOTCA AJ1A UCCNeA0BaHMM reHETUYECKoro pasHoobpasmsa, uccneaosaHum no
reHOMHbIM accounaymam, nccnegoBaHnm PyHKLMM reHOB U APYrMxX BUAOB UCCneaoBaHUM

reHeTuYeckme H6aHKM MOryT nNpeaocTaBAsTb 0bpasLbl OT Pa3HbIX NMOKONEHUN, YTO cnocobeTeyeT
NOBbLILWEHUIO TOYHOCTU TFEeHOMHON cenekuum. (npm ycnosum, 4Yto UHPopmauus 6yaer
KaTa/siorMsmMpoBaHa C y4eTom ¢eHoTMNa W reHoTuna, nposBeAeHa reHoMHaa nacnopTmu3aums
3aK/1afblBaemMbix 06pasLoB)

NPENMYLLECTBOM COXPaHEHUA TEHETUYECKOro pasHoobpasus in vitro B KpuobaHKax ABASETCH
3KOHOMMYECKAA COCTaBAAIOLLAA

NeATeNIbHOCTb reHEeTUYECKOro 6aHKa A0NXKHA 3aKAHUATbCA HE TONIbKO B NOJIYYEHUN U COXPAHEHUM
pe3epBHOro 6MONOrMYECKOro mMatepuana, HO U B aKTUBHOM COTPYAHWYECTBE C KOANEKUMAMU B
}KMBOM pa3BeJeHUN A7 pacluMpeHunsa reHeTUYeCcKoro pasHoobpasua npu coxpaHeHuu ex situ in
vivo.



LES GRANDES RACES ETRANGERES

[1ona HaUuMOHANbHbIX NMOPOA, C.-X. )UBOTHbIX, COXPaHAEMbIX B FTEHETUYECKMX BaHKax, % ‘é@@
e v}
3aKOHCepBUPOBaHO 12 2
Adpuka
AOCTaTOYHO MaTepuana 8 2
3aKoHcepBUpPOBaHO 32 19
A3zusa
AOCTaTo4yHO MaTtepuana 15 10
3aKOHCepBUPOBaHO 40 5
EBpona n KaBka3
AOCTaToO4YHO mMaTtepuana 23 3 https://www.pinterest.jp/pin/83879611802468915/
3aKoHCepBUpPOBaHO 15 0

JlaTuHCKass AMepHKa U
Kapuosbi

AOCTaToO4YHO MaTtepuana 12 0 ”“ m
3aKoHCepBUPOBaHO 74 25 ! !
s R
<
3aKoHcepBMpPOBaHO 4 0 “‘ ? ‘ h) ‘
) \
AOCTaTo4YHO MaTtepuana 4 0 ("r w m
3aKoHcepBUpOBaHO 27 6 l! i
https://alitools. |o/ru/showcase/modellrovan|e milih-domashnih-zhivotnih-

AO0CTAaTO4YHO MaTepuana 16 3 korova-telenok-angus-bik-buyvol-modely-figurki-razvivayushtie-pvh-milaya-
igrushka-detskiy-podarok-4000867545298

Hcrounux: FAO, Country reports, 2014

CeBepHas AMepuka
AOCTaToO4YHO MaTtepuana 33 3

Bawnxnnii u Cpennunii Bocrok




DRAFT GUIDELINES FOR THE CRYOCONSERVATION OF
ANIMAL GENETIC RESOURCES

Females from other
breed used as mothers Sperm from

for backcrossing ! X gensbank
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\} Goal: Population
with as little genetic

material from other
- breed as possible

PucyHoK . [leMOHCTpauus BOCCTAHOBAEHWUA MONynAUUU C
MOMOLLbIO KPUOKOHCEPBUPOBAHHOM cnepmbi™

* ftp://ftp.fao.org/docrep/fao/010/a1404e/a1404e00.pdf

Base Females

Year=0

l

50% - F;

75% - BC;

Year=2

Year= 4

87.5% - BC2

Year=6

94% - BC3

Year=8
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CTaHOapTHbIM  naaH
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Tabnnua . Moaxoabl K BOCCTAHOB/IEHMIO AN1A PA3/INYHbIX MONYAALUUNA Kyp™*.

Single gene Quantitative trait lines Breed

ltem introgression (5 generation backcross) (3 generation
backcross)

Total straws used® 7 127 257
Initial number of hens 14 100 140
Inseminations for entire 14 254 513
reconstitution process
Generation number for multiple 0m 4(3) 3(3)
intramagnal inseminations per
hen (N/hen)"
Final number of target 16(1) 44 (5) 62 (3)
population produced (generation
number)
Minimum number of straws for 11° 191°¢ 386°¢

150% reconstitution
* Based upon a motile sperm concentration of 200 X 10° (Purdy er al., 2009).
® Generation 3 and 4 hens will have 87.5% and 93.7% of the genome of interest.
“ Assumes a 0.5 ml straw and two inseminations per straw.

* ftp://ftp.fao.org/docrep/fao/010/a1404e/a1404e00.pdf



KauectBo 3aMOpO)KEHO/OTTaﬂHHOI'O cemMmeHUn netyxos npm ncnosibsosaHnM metToaos

3aMoOpaXKXnueaHuUaA B Co1IOMe U FrpaHynax

Breed Semen parameters®
™ PM SMI
Gallus gallus
BS 174527 .37 083183 15.55+5.61
BP 16.968+5.21 1.50+1.83 17.24 +5 61
MB 30.70+£13.81 497238 33551352
Meleagns gallopavo
RO 2238010 257138 51.50+7.40
BC 2372+310 1.88+068 44 33+ 142
ER 1464+128 0.89+0.31 37.38+4.46

*TM: total motile sperm (%); PM: progressive motile sperm (%); SMI: sperm membrane integrity (%).

https://doi.org/10.1080/1828051X.2021.1993094

Italian cryobank

26-28 nioHAa 2023

N BHANIRK
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Frozen/thawed sperm

Quality indicators Nabve T M control | Treh20 Treh30
Cuncenﬁ‘at_u:fn sperimatozoa, 315+ 0.13
billion/ml
Total motility (TM), % 56.30 £0.40 44,5242, 47 3236 £ 1.60= 32.531 £1.47
Progressive motility (PM),% 67.50£2.01 28,34+2,52 3264 +1.072 21.44£0.35%
Viability, % 72.63+£1.74 30,02+2.03 35.05 £ 0.62= 26.90 £1.46°

Note: 25p < 0.05.

https://doi.org/10.3390/ani13061023 KpnobaHk BHUNT'PXK

MywKkuH-CaHkT-MNeTepbypr


https://doi.org/10.1080/1828051X.2021.1993094
https://doi.org/10.3390/ani13061023

Tabnuua . Pe3ynbrathbl AM3aMHa BO3BPATHOrO CKPeLMBaHUA 419 BOCCTAHOBAEHUA NTUHUN

nu3 3aMOpO)-KeHHOl7I cnepmbl KpVIO6aHKa; OoT Npon3soacTtea NTULDbI F1 nocne ocemeHeHue

Artificial
inseminations Fertile Donor
Line Stage Males, n Dams, n per dam, n eggs, n  Chicks, n Females, n Layers, n  Straws, n genome, %o
R+ F, 5 20 4 53 43 24 18 80 50
BC1 5 18 5 6l 4 27 20 90 75
BC2 5 20 [ &d 58 29 22 120 87.5
BC3 5 2 9 76 68 34 26 189 93.75
BC4 10 26 9 78 70 35 234 96.87
BCS 10 26 10 87 78 39 p 98.4
Total
Gauloise dorée F; 5 20 2 45 41 20 15 50
BC1 5 15 3 3l 46 23 17 45 75
BC2 5 17 4 &l a5 28 21 68 87.5
BC3 5 2 [ 85 77 38 G 126 93.75
BC4 8 29 7 114 103 51 é = 96.87
Total
¥33 F, 5 20 3 83 75 37 28 50
BC1 5 26 2 72 65 32 24 52 75
BC2 5 23 2 64 57 29 22 46 87.5
BC3 7 20 4 111 100 50 37 80 93.75
BC4 10 34 4 158 170 85 . 136 96.87
BCS 10 40 4 222 200 100 Q 98.4
Total %
B4 F, 5 20 3 54 48 24 18 i 50
BC1 5 18 3 48 44 22 16 5 75
BC2 5 16 4 46 41 21 15 64 875
BC3 5 15 9 6l 54 27 135 93.75
BC4 10 20 8 29 26 13 @ 96.87
Total 473

*https://doi.org/10.1093/ps/86.3.555 no AaHHbIM dpaHLy3cKoro kpuobaHka

BHUMIEK|
Heobxoanmbin 3anac cemeHu
ANA BOCNPOU3BOACTBA NOpPOAbI
125 ron (FAO-2015)

17 conomuH Ha 1 ronosy

2125 conomuH

Jlo3a ocemeHeHuna 0,2 mn
o6wuit o6vem 3/0 cemeHun

~ 1000 mn*

CpeaHunit ob6bem asKynATa neTyxa
0,5 mn

Kpnob6ank BHUUTPXK

125 ronos

23 p0o3bl OCEMEHEHUA B
rpaHynax Ha 1 ronosy
2865 o3 B rpaHynax

[o3a ocemeHeHuna 0,05 mn
O6wuit o6bem 3/0 cemeHun
~143 mn


https://doi.org/10.1093/ps/86.3.555
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METOA4 KPUOKOHCEPBALUA CEMEHU NTUL, — NNTHOCbI [ﬂx,v

ijH"“rP)K
" [[pakTUYEeCKU eAUHCTBEeHHbIX Ha CerogHAWHUU AeHb «paboTalowun» merton

coxpaHeHua reHopoHAa in vitro.

"[MleHee 3aTpaTHbIX CNOCO6 COXpPaHEHUA FreHEeTUYECKOro pasHoobpasmAa No CpaBHEHUIO
C MeToA0M COXpPaHeHuA in vivo.

"BbiCOKaA _cTeneHb pa3paboTaHHOCTM npobnembl - co34aHbl MHOTFOYMUCAEHHbIE
TEXHOIOTMN 3aMOpPaXKUBaHUA cemeHu (B rpaHynax, B namerax, Ha ¢ToponsnacTtoBoum
nnacTMHe, B TOHKOM cn0oe) u ottraMBaHuA (B BogAHOM 6aHe, Ha MeTaN/IMUYECKOM
NNacTUHE), BKAOYaA «measieHHble» U «bbicTpble NPOTOKO/bIY.




[Mpobnembl KPMOKOHCEPBALUN CEMEHMU C.-X. NTUL, %

KproKkoHcepBupoBaHHOE ceMA CeNbCKOX03AMCTBEHHDbIX NTUL, UCMO/Ib3YeTCA B KOMMEPYECKUX
CEeNEeKLMOHHbIX NPOrpammax B orpaHM4YeHHOMN CTeneHU, NOCKO/IbKY BbICOKUI 3P PEKT cenekumm Ha
noKoseHue otbopa Aenaer UCNo/sib3oBaHMe CaMLLOB OT NpeablAYLUX NOKONEHU N
HeuenecoobpasHbim. 3TO He cnocobcTByeT pa3BUTUIO MeTOAA.

[eHeTUYeCKOe pa3HOObpa3ue coXxpaHAEMOro maTtepmuasa CHUXKAeTca Ha PasINYHbIX CTagUuaAx
NOCTCMHIaMUMU MO NPUYUHE BblbbITUA 0c06er C NOHUXKEHHOU KPUOPE3UCTEHTHOCTLIO
penpoAyKTUBHbIX KNETOK.

3HauuTeNIbHaA ME}KNOoPoAHasa U UHAUBUAYAbHAA U3MEHYUBOCTb KPUOYCTOMUNBOCTH
cnepmaro3ounpos; KoapdpuumeHT sBapuaumm (Cv) moxxet gocturatb 23-25 % (Pleshanov et al., 2018;
Stanishevskaya, Pleshanov, 2018).

Ucnonb3oBaHne KPUOKOHCEPBUPOBAHHOIO CEMEHU OT CMELLUaHHDbIX 3AKYNAATOB U3 KpuobaHKoB
MOXeT NPUBOAUTDL K YBEIMYEHUIO CTENEHU UHOPUANHIA B NONYAALUN. MOCKO/bKY reHeTU4YeCcKni
BKN1a4, KaXX40ro camu,a HeoaMHaKoB B cBA3U € 3pPpeKToM M3buparenbHOCTU ONN0A0TBOPEHUA
(Pleshanov et al., 2018, 2019).




Mpobnembl KPMOKOHCEPBALUU CEMEHMU C.-X. NTUL, TpebyloLine peLleHUn:

CnepmaTto3onabl NTUL, B OTIMYME OT CNEPMaTO30MA0B M/IEKONUTAIOLLMUX, BCeaCcTBUE MOPPONOrMyecKux
0co0b6eHHOCTEeN, MMEIOT NOBbILEHHYI0 YYBCTBUTE/IbHOCTb K NOBpeXaatoLwemMy BO34ENCTBUIO HU3KMX TeMNepaTyp.
KpuokoHcepBaLua 3anycKaeT He TO/IbKO Npoueccbl NoBpexaeHna membpaH Ha MexaHUMYeCKOM YPOBHe, HO U
XMMUKO-PU3NUecKue npoueccbl geHatypauum 6enkos u aMnnupos 6ucnoes membpaH, NpuBOAUT K cybnetanbHomy
3amep3aHUI0 U 3aMYCKY NPOLLECCOB KpUOKanauuTauum, o06pasoBaHUI0 aKTUBHbIX GOpPM KUCA0poAa U
HeobpaTumbim mopdonornueckum usmeHeHUam B Knetkax (Pini et al., 2018), uto BbipaXkaeTca B CHUKEHUU
NOABUMKHOCTU U HEePTUNILHOCTM 3aMOPOKEHO-0TTaAHHbIX cnepmaTto3omnaos. Heobxoauma pa3paboTka HOBbIX
KPUONPOTEKTOPHbIX Cpes U NPOTOKO/IOB 3aMOpaXKuBaHUA/oTTauBaHuA.

Mpu NcNoNb30BaHUU 3aMOPOXKEHO/OTTasAHHbIX CMEPMATO30MA,0B CHU}KAETCA HE TOJIbKO NOoKasaTesb UX
$epTUABbHOCTU, HO U }KU3HECNOCOHOHOCTb IMOPUOHOB.

OAHOM 13 OCHOBHbIX NPUYUH paHHEe SMbpPMOHaNbHOU cmepTHOCTU ABaAeTca noBpexaeHue HK, Bbi3BaBluee
$PYHKLUMOHANbHbIE NOBpPEXAEHNA AAEPHDbIX CTPYKTYP cnepmaTto3omnga (Watson, 2000; Liptoi, Hidas, 2006).

CywecTByloLiMe Ha CerogHALWHNN geHb «paboTalowme» MmeToabl COXPaHEHUA TO/IbKO PENPOAYKTUBHDbIX KNETOK
camuoB nNTul (cnepmues) N03BOAAIOT BOCCTAHABAINBATL UcYe3alowme Nopoabl/nonynauum Anwb 3a cyer
NOrNOTUTE/IbHOIO CKPEeLLMBaHUA; NPOUCXOAUT NOTEPA MATEPUHCKOIO HAaCNeACTBEHHOroO MmaTtepuasna, BKAYan
MWUTOXOHAPUAbHbINA reHOM, NOCKO/IbKY reTeporameTHbIM NOIOM ABAAIOTCA KeHCcKuM (Fulton, 2006). Heobxogumo
pa3BUTUE MEeTOA0B KPUMOKOHCEpPBaALUU }KEeHCKMX rameT. HeBO3MOXKHOCTb MPAMOro 3amMmopa*kuBaHuA
NONUNEUMUTAIbHbIX ANLEKNETOK NTUL, NPeoao/ieBaeTca Yepes 3aMmopaXKMBaHue TKaHei AMMHUKOB C nocnegyLien nx
TPaHCNAAHTaUMEeNn CaMKaM UM Yepe3 3aMopaXKMBaHUe aMO6PMOHANbHBIX AMYHUKOB C NocnegytoLein
TpaHCNAAHTaLMeN NONOBbIX KNeTOK ambprnoHam-goHopam (Benesova D. et al, 2016; Tuanjun Hu et al, 2022).




ANUreHeTU4eCcKne MU3AMEeHEHUA B CNepmMaTo30maax 2‘;{\’\ ~
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YCTaHOBNEHO, 4YTO KAETOYHble WU 3NUreHeTu4Yeckme moauduKauumu ABNAIOTCA OCHOBHbLIMU MNPUYUHAMM,
NeXawmmm B OCHOBE CHUMKEHUA NOABUMKHOCTM U GEPTUIbHOCTM CNEePMaTo30Ma0B METyXoB B Mpouecce
3aMOpPaXMBAHUA-OTTaUBAHUA. IKCNEPUMEHTANIbHO A0KA3aHO, YTO COCTaB KPUOMPOTEKTOPHOW Cpeabl MOXKET He
OKa3blBaTb B/AMAHMA Ha npouecc metunmposaHma [HK cnepmaTto3ompga, HO npu 3TOM TMPUBOAUTL K
3HAQUYUTE/IbHOMY U3MEHEHMI0 CTeneHn aueTuanmposaHuAa rmctoHa H3K9 wu  metunmposanHma H3K4
(Masoumeh Salehi et al, 2020; Beck D. et al, 2021)

Ob6Hapy*KeH MexaHW3M 3MNUFeHETUYECKOro B/IMAHMA CTpecca Ha cnepmy UM pa3sutne smbpuoHa. B otser
Ha XPOHUYECKNIM CTPECC BO BHEK/IETOUYHbIX BE3UKY/AX INUTENINA/NIbHbIX KNETOK NPpUAATKa ANMYKA M3MEHANCA COCTAB
MUKPOPHK 1 6enkoB, 3T CTPYKTypbl B CBOK o4epeab BAMAAM Ha MUKPo-PHK cnepmaTto3ompos. TaKkoe
BO34ENCTBME PaA3BMBAZIOCb B TeYEeHWUE NPOAONKUTENbHOrNO nepuoaa nocne cTpecca U BAMANO HA pasBUTUE
HepBHOM CUCTEMbI U peaKLuuto Ha cTpecc y notomcTtBa (Jennifer Chan et al. / Nature Communications, 2020).

Epididymal
stromal cells

, _ Heobxoaumo nsyyeHue BAUAHUA NPOTOKONOB
o 3amopaXuBaHua/oTTaMBaHMA CEMEeHM NTUL, Ha TPaHCreHepaTUBHoOe
s B3 NUreHeTUYeECKoe HacneaoBaHUe penpoayKTUBHbIX MPU3HAKOB.




MyTn peweHna npobnembl nosbiweHUA GepTUNbHOCTH N A
3aMOpPOXKeHO/OTTaAHHOro ceMmeHu NTuL

= Heobxoaumo rnybokoe nsyueHume pu3nMonoro-6MoxmmmnyecKkux NPoL,eccoB, NPOTEKaloLWMUX B CEMEHU Npu
ero 3amopa)kmBaHMu/oTTranBaHUK, a TaKKe POJIN Pa3/INUHDLIX BeL,eCcTB B COXPaHeHUU GYHKUMOHANbHOM
NONHOUEHHOCTU cnepmato3onaos (AunuaHbix ¢pakuun membpaH - ramkonunupos, ¢ochdonmnuaos,
CTEPUHOB; X0NecTeprMHa U cooTHoweHusa xonectepuH/dpocponnunuabl, cteneHU HEHaCbILEHHOCTU XUPHbIX
KUCNOT; aMUHOKUCAOTHOro Npoduraa ceMeHHON NAa3Mbl; MUKPO3Z1€MEHTOB U 4p.).

" Pa3paboTKa NPUHUMNNANBHO HOBbIX Cpea ANA 3aMOpPaXXKMBAHUA CEMEHMU C UCNO/Ib3OBAaHUEM
KOMOMHaLMIM NPOHUKAIOWMX U HEMPOHUKALWUX KPUONPOTEKTOPOB 3HAO- U SK30LUENNIONAPHOIO AeUCTBUA
NPUPOAHOTO NPOUCXOXKAEHUA, B TOM YUCAE CaxapuaoB, aHTUPPU3HbIX nkonporeunHos (APIT) n
aHTUGpU3HbIX NpoTenHoB (ADI), 06Hapy*KEHHbIX B KPOBU U TKAHAX NOMKUIOTEPMHbIX OPraHU3MOB,
YXUBYLLUX B MOPO3HbIX cpeaax (Hacekomble, MOpPCKue pbibbl).

= Pa3paboTKa HOBbIX PEXUMOB 3aMOPaAXUBAHUA/OTTaUBAHUA CEMEHMU C YyYeTOM BUAOBbLIX, MOPOAHDIX U
WHAUBUAYANIbHbIX 6UONOrMYeckux ocobeHHOCTEN CEMEHM.



) m BHUMTE)K!

Bo BHUUIPXK B 70-x ropax XX Beka OCHOBaHAa M A0 HACTOALLEro BpemeHu

nogaepKuBaetca «fleHeTUYeECKAA KONNEKUUA peaKUX U ucyesaloWwmx nopoa Kyp»,
BK/1I0UYAIOLW,aA Ha CEerogHALWHNM aeHb 32 nopoabl U NONYAALUN OTEYECTBEHHOTO U
MHOCTPAHHOrNO TMPOMUCXOXKAEHUA MACO-AUYHOro, AUYHO-MACHOTO, AWUYHOrO,
CNOPTUBHOrO, AEKOPAaTUBHOIO Hanpas/ieHUA ucnoab3osaHuA. Ha 6ase Konnekuuu
OopraHun3oBsaH ogHoumeHHbI LIKIN.

ol ot AN
https://ckp-rf.ru/ckp/453679/



Uccneposanma BHUUTPXK B obnactn coxpaHeHua g-<,x><>
reHeTUYeCKUX pecypcos C.- X. NTUL, MeTodaMu in vitro. Y= BHAMIEK

Mop, pyKoBOACTBOM AOKTOPa C.-X. HayK, npodeccopa A. AI. KypbatoBa B 70-e roapl XX BeKa
Ha4yaTbl UCCNefoBaHUA No pa3paboTKe NPUHUMNKMANBHO HOBbIX CNOCODOOB KPMOKOHCEPBAL MU
cnepmbl CamuOB NTWUL, MO3BOJIAIOWMUX COXPaHATb reHOPOHA, McYe3alLWMx nopoa U BUAOB,
MCMONb30BaTb 3aMOPOKEHO-OTTAAHHYIO CNEPMY CaMLOB C BbICOKOW N/IEMEHHOM LEHHOCTbIO U
NPY 3TOM COXPaHATb €€ BbICOKYHO OMJI0A0TBOPAIOLLYIO CMOCOOHOCTb.

OcHoBHble pa3paboTku:

- T.I. MaBpoguHa «Cnocobbl 3amoOpa*kMBAHUA M UCNOJb30BAHUA CMEPMbl TYCAaKOB AJif
MCKYCCTBEHHOro ocemeHeHuna», a.c. Ne 965429, 1982 .

- b.U. UeaHoB, U.U. NMonos, B.K. Typ, I.b. Po3aHoBcKuit «Cnocob o6paboTku cnepmbl»,

a.c. N2 1119689, 1984 .

- b.WN. UBaHoB, A.[l. KypbaTtos, N.U.Monos «Cnocob 3amopakmMBaHMA CNEepPMbl NTULLY,

a.c. Ne 1136806, 1985 .

- I.LE. HapybuHa «Pa3paboTka cnocoboB A/NTENBHOIO XPaHEHWUA CNepmMbl METYXOB U UX
NCroaib30BaHMe NP BOCMNPOU3BOACTBE NTULbI», ANUCC. HA COMCKAHMeE yY. cTen. 4. C.-X. H., 1988 .

- K.B. UenwotnH, b.K. Typ, JI.E. HapybuHa, T.I. MaBpoanHa KHura «Teopus W MNPaAKTUKA
KPUOKOHCEPBALMN CNEPMbl CE/IbCKOXO3AMCTBEHHON NTULbI (meTyxn, WHAIOKKN, TycaKy,
cenesHun)», 2009 r.




Nccneposanna BHUUMPXK B 06n1acTtn coxpaHeHMA reHeTUYEeCKMX ‘*:;;

PEeCypCcoB C.- X. NTULL MeTodamu in Vitro.

Bnepsble pa3paboTaHbl NpakTUYECKNE PEKOMEHAAUNN:

" 3amopa)XuBaHue cnepmbl BO (pNaKoHaAX ¢ ucnonb3oBaHMem pa3paboTaHHOro coTpyaHUKamMu
naboparopum Kpnocrarta (a.c. Ne 656621, 1978; a.c. Ne 994874, 1980 r.);
"  3amMoOpaXMBaHUe WHAUBUAYAJIbHbLIX 3AKYNATOB wan 6onblIOro  KOAMYECTBA CMELUAHHOM

cnepmbl cnocobom nNpAMOro HakanbiBaHUA B XUAKWUIA a30T B BUAE MenKux rpaHyn (a.c. Ne 1343587, 1987
r.; a.c. Ne 1515443, 1989 r.);

"  KPUOKOHCEpPBALUA CNEPMbl Kyp ANYHOIrO U MACHOrO HanpaB/ieHUa NPOAYKTUBHOCTU C UCNOIb30BaHUEM
pasbasurensa JIKC -1 (a.c. Ne 1130339, 1984 r.);

"  pucnonb3oBaHUe pa3basurtens «KO» ana cnepmbl cenesHew (a.c. Ne 1298974, 1986 r.).

= 1998 roay 3¢ PeKTMBHOCTb UCNO/Ib30BaHUA pa3paboTaHHbIX B 1abopaTopummn cnocobos

"  KPUOKOHCepBaUUMU cnepmbl NTUL, 6blna noaTBepKaeHa BO PpaHUMM COBMECTHbIMM UCCEA0BAHUAMMU
cotpyaHukoB BHUUIMPXK (kaHa. 6uon. HayK K.B. UentotuH) u nucrutyra INRA (®paHuua). CpaBHUTENbHbIE
MCNbITaHMA CNOCO60B KPMOKOHCEPBALUU CNepMbl NTUL, Pa3paboTaHHbIX POCCUNCKUMU U PPaAHLLY3CKMMU
YYEHbIMMU, NoKasanu, 4To Cnocob6 KpPUOKOHCepBauuM crnepmbl NETYyXoB B [paHynax ¢
KPMONpOTEKTOPOM AEeMEeTUNaLETOMUAOM, paspabotaHHbii Bo BHUUIPXK, obecneuuBaer
ONJI0A0TBOPEHHOCTb AUL, NOC/NIe OCEMEHEHUA KYp AEKOHCEepBUPOBAHHOM cnepmoii Ha ypoBHe ot 84,7 a0
92,7 %; a UCNONb30BaHUE [EKOHCEePBUPOBAHOM cCnepmbl, 3aMOPOXXEHHOW NO MeToauKe (pPaHLY3CKUX
uccnepoBarteneu — TonbKko 53,7 - 63,9 % (Poultry Science, 1999).
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UccneposanHna BHUUIPK B 06n1acTn coxpaHEeHMA reHeTUYECKMX o)

f\

PEeCcypcoB C.- X. MTUL, MeToaamMum in vitro. L BHAMTEXK

B HACTOALLUEE BPEMHA

COTPYAHUKUN OoTAena reHeTUKU, pa3BefeHUs U coxXpaHeHuUsl reHeTU4yeckux pecypcoB c.-x. ntuy BHUUTIPX
NpoAoKarT uccrie4oBaHUA MO KPUOKOHCEepBaLMM CEMEeHU NTUL, B CrieAyroLwWwmx HarnpaBrneHUsX:

=  pa3paboTka MeTOAOB OLEHKM U oTOopa caMLOB NO KPUMOYCTOMYMBOCTU UX CEMEHM C Uefibio Co3aaHus
KpuobaHKa; nccrnenoBaHus No reHeTU4Yeckom obycroBNeHHOCTU KPUOYCTOMYUBOCTU CEMEHM;

=  co3JaHue HOBbIX COCTAaBOB cpef AN KPUMOKOHCepBaLMu CeMeHU caMuoB C.-X. NTul, obecnevynBalroLmX
BbICOKMA YPOBEHb COXPaHHOCTUM MeMOpaH cnepMaTo3oMAOB M UX OpPraHOUAOB, XPOMAaTWUHA, KUHETUYECKro
annapara u, Kak cneacteue, GepTUNbLHOCTHU;

" coBepLieHCTBOBaHue onoTexHonornm KPUOKOHCepBaunn wuHANBUAOYAJIbHbIX J3AKYNATOB C UeJibilo
nony4vyeHus BbICOKOM onnoaoTBOpPeHHOCTU AUl Ansd CoOXxpaHeHuro re|-|0(b0|-|,qa CcaMLOB C.-X. NTUL,

. COBepLUEHCTBOBAHUE MeTOAO0B OLEeHKU (PYHKLNOHANbHOW NONMHOLEHHOCTU CrepMaTo3ouaoB in Vitro;

. pa3paboTka meTo40B CYyONIMMAaLMOHHOWN CYLUKU CEeMEeHU NTUL AN CoOXpaHeHuA reHocpoHaa B BUAE «Cyxoro
OouobaHkKa»;

. co3adaHue KpuobaHka ceMeHM c.-x. nTuy 40 nopoAa 1 nonynsauumn



Pa3paboTKka u ncnonb3oBaHue NPorpamMmmMHbIX NPOAYKTOB NO

OoueHKe Ka4eCTBeHHDbIX noKasartesiem C.-X. nTmy

CASA Argus Soft — Poultry (moaynb - noaBu>KHOCTb)
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B pa3pabotke moaynu: mopdonormna u pparmentauma AHK



CUHTETUYECKUE CPEADLI ANA SAMOPAXKUBAHUA CEMEHU NETYXOB x o

120,00
100,00 100,00
100,00
80,00
f‘- 63,00 60,00
KombuHauua caxapupos £ 0 oo
- 40,00 40,00
20,00
20,00
HOBbIE 000 000 [}
0,00
CUHTEeTn4YeCKue > Sth day 10th day 15th day
cpeabl KOMGMHaU.Mﬂ ®LKS mMal-10 mMal-20
AaHTUOKCUAAHTOB
70,0
61,4
60,0 54,2
X
g 50,0
KombuHauusa 5 400
= 27,3
nonnonos/HaHo4YacTUL, g %0
@ 20,0
2
10,0
0,0
0,0

Eggs fertilization rate in 7 days of ~ Eggs fertilization rate on the 7th day
collection from the last insemination

B LCM-control H Treh20




Co3paHue n nononHeHue KpuobaHKa cemeHU NeTyxoB reHoGOoHAHbIX NOPOo, U
3/1IEKTPOHHOrO KaTasora.

Kavecteo HaTHBHOM Kayectso samopon./oTrasH, Wavaro gos
Ne Cocrae Data PasmeweHne KoHLeHTpayws, |% obuweit KoHLeHTpayws, % o6wei Konuvecteo | Tewywmii
KNacTepa |Knacrepa | 3aKNagku XpaHUAMLYE mnpa/mn3 NOABMMHOCTH | MApA/Mn3 NOABUKHOCTM | pos,en. | ocratok, e Mata U0, yens Konuyectso, eg.
X1660 ceHTabpe, | MHBEHTAPU3aLMOHHBI
1 X1805 2019 Homep naket 19/001 2733 90 15 40 77 17
X1765 ceHTabpy, | MHBEHTAPU3aLMOHHBI
2 £9166 2019 Homep naket 19/001 2228 25 14 50 84 84
X1447
X1759 ceHTabpe, | MHBEHTAPU3aLMOHHBI
3 X1546 2019 Homep naket 19/001 2733 25 15 30 127 127
A X1551 ceHTabpy, | MHBEHTAPU3aLMOHHBI
X1539 2019 Homep naket 19/001 2733 25 15 50 99 99
5 69154 | centabpb, | MHBEHTAPM3ALUMOHHBIN
X1991 2019 Homep naket 19/001 35 90 18 40 108 108
X1660
6 |X1805 cenTabpb, | MHBEHTapHU3aLMOHHBII
X1738 2019 Homep naker 19/001 20-25 a0 1 40 60 60
7 X1765 ceHTabpe, | MHBEHTAPU3aLMOHHBI
X1998 2019 Homep naket 19/001 2527 90 1.2 20 61 61
centabpb, | MHBEHTapHU3aLMOHHbIIH
8 X1998 2019 Homep naker 19/001 25 80 13 30 42 42
WUTOrO 3ANOKEHO 658

| I

) Pycckas 6enaq YUH 001PB | Tambaprckas YMHO02IAM | Kwmaiickas wenkoeas YVIHO03KL Yew ... @ q




«KPUOBAHK I'EHEPATUBHBIX U IMTOJIOBBIX KJIIETOK PEAKUX U
NCYUESAIOIIUX ITOPO/I KYP U IPYI'UX BU/1OB )KUBOTHbBIX»

IMopoga KoaagecTeO0 103
Pvcckas benas 658
["ambvprexas 268
Hemcras 340
Kiraiickas 628
lommannckas bemoxoxnad 206
bpama manesas 7146
JI3C 307
HrassaHcKad Kyponardaras 435
Cpnoeckad CHINEEAT 328
$rapepons 164
beHTaMya CHHIIEEAE 254
FOXMHNIH KapTHEOBET 453
[IaEmoBCKAd 30MI0THCTAR 259
Kvpuaeas 434
Heio - ['enmminmip 650
HOprmoBckas 20010THCTad 250
Hpnoeckas cepebprcTas 320
bpama ceernas 692
["omomelinag 267
[IveHHCKaT S06

Mopoaa KoangecTED J03
Koxinoom romyooit 129
FOXIENIH YepHEIT 20
Amporc 205
CyCCerc CBeINbI 303
Kammim 244
IlonTagckas TIMHHCTAE 107
Mimopra 241
3aropcyad I0Ccoceead 420
Vaberckas bofioeas 316
Iapcrocenscran 1033
Kammis 109
1A 3375
YepHRIT ABCTPOIOPT 191 5
[lammipescran 208
Ilepromalickad 197
Mocxoeckas dofioean 2075
Yiamsa 224 5
CwvirraHsa 231.5
HTOT'O 13008

P Ao
7
/.

0L BHAMIPK

Bcero 39 nopog 1 nonyaauum
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Cy6AMMaLMOHHaA CyLKa penpoayKTUBHbLIX KNETOK — (\33}
MHHOBALMOHHbIN MeToA, coxpaHeHua reHopoHAa X omnre

XNBOTHbIX

Jinopnnmnsauma cnepmbl, MOXKET CTaTb HOBbIM MPOCTbIM METOAOM XPaHEHUA
reHeTU4YEeCKUX Pecypcos.

Ha npoTaXeHun nocneaHunx AecATUNEeTU Obian npeanpuHATbI MHOFOYUCAEHHbIE
NONbITKM ANA OCYLWECTBAEHUA AMODUAN3ALMM CEMEHM Pa3/INYHbIX BUAOB
KMBOTHbIX, BKAtO4Yana NabopaTopHbIX, ANKUX M AOMALIHUX MXKMUBOTHbIX (KPONUKM,
MbILIKU, XPAKKU, BapaHbl) C pasNYHOM pPe3ybTaTUBHOCTbIO.

OaHako, B IKCNEPUMEHTAX HE WUCMNOJ/Ib30Ba/INCb MPOTOKROJIbI 3aMOPaKNUBAHUA
cemeHn, npummeHaemble AOnAd COXpPaHEHUA d)yHKLI,MOHaI'IbHOM Le/TOCTHOCTHU

cnepmaTo3omngos, a bObiaM MCNONb30BaHbl TEXHONOTMW, NpeAHa3Ha4YeHHble A1
coxpaHeHuna amwb AHK.

[MpmeHeHne TaKnx NPOTOKONI0B HE NO3BO/ISET NOJy4aTb CNEePMaTo3ouabl nocnae
pernapataumm C COXPAHEHHbIM KMHETUYECKMM annapaTtom; MUCCNeAOoBaHMA MO
AModunms3auma CeMeHn NPoBOAATCA C Leblo NOC/IEeAYIOLEro ero NCNo/Ib30BaHUA C
npumeHeHmnem texHonorunm ICSI (Intracytoplasmic Sperm Injection)



Schematic diagram of the preparation of FD sperm and the type of experiments conducted.

A Preparation of high-quality FD sperm ampules
Preserved on the ISS

g 775 oy Y
LJC_/\{ ﬁ[ MH I h[— U} »Launch . {g \hilg(?\/ll)(sg)
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L control 5Y 10 M (G6)
Divide into 6 boxes (4 ampules
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B Ground radiation experiment using X-ray
(5, 10, 15, 20, 25, 30 Gy)
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C Space radiation experiments using ISS
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Examination of sperm damage

Y
Examination of embryo quality

ICSI: intracytoplasmic sperm injection
ET: embryo transfer

Preserved on the Earth

KOCMWYECKOE N3/TYHEHWNE HE NOBJIUANO
HA AHK CNEPMATO30MA0B UA
®EPTU/IbHOCTb NOC/IE KOHCEPBALNUN HA
MKC, U TEHETUHECK HOPMAJIbHbIE
MOTOMKMU bbl/1N NMONTYYEHbBI BE3 CHUAKEHUA
MPOUEHTA YCIMNEXA MO CPABHEHWIO C
HASEMHbIM KOHTPOJIEM. PE3Y/IbTATbI
HA3SEMHbIX PEHTTEHOBCKUX
IRCMNEPUMEHTOB MNMOKA3A/IN, HTO
CMNEPMATO30MAblI MOTI'YT XPAHUTBCA BOJIEE
BOJIEE 200 JIET B KOCMOCE.

Wakayama et al., Sci. Adv. 2021; 7 : eabg5554 11 June 2021



[TpOTOKON COXpaHeHMA IMOPUIN3NPOBAHHbIX CNEepMaTO30U 0B
MbILLEN Ha TOHKMX NNACTUKOBbIX IMCTaX

O Step1. Freezing of mouse sperm suspension \
KoHcepsupoBaHune nuodpunmsmposaHHbix (FD)
* Pre-incubation: 30 min-1 hour, 37°C 6
O . Freezing: 10 min above LN, CNepmaTto3onaos MIIEKONUTAKLWKUX OObIYMHO BbINOJHAETCA C

MOMOLUbBIO CTEK/NAHHBIX aMMyN; OAHAKO OHW FPOMO3AKME W
O Step2. Vacuum-drying

Xpynkue. B gaHHOM uccneaoBaHUM npeacTaBNeH NMPOTOKON
ANA nNoArotoBKM U coxpaHeHua FD-cnepmbl mbiun €
Q @ @ MCNO/Ib30BaHMEM TOHKUX NJIACTUKOBbIX IMCTOB. TakoW nogxopa,
O Vacuum-dryer
+ Chamber: -50°C, 0.100 mbar

NO3BONAET XPaHUTb B NanKe TbiCAYU LUITaMMOB mbiwen. Takxe
Q * Drying: 6 hours

BO3MOXHO oTnpasutb FD-cnepmy no noute € MNOMOLLbIO
O Step3. Preservation of FD sperm as a “Sperm-book”

«OTKPbITKN» 6e3 KaKoro-nmbo AONONHUTENBbHOro
obopyaoBaHus.

Z % » 00
O w Pressed and covered 10] —“D} |
with glued she [ellelle]
() Sperm-sheet Alot of sheets are contained Ito & Wakayama, STAR Protocols 2, 100933 December 17, 2021

in a card folder https://doi.org/10.1016/j.xpro.2021.100933
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* IMOOPUNUSALUNA CEMEHU NTUL,

LDy

N (s

« B AOCTYNMHOW COBPEMEHHOW JIUTEPATYPE OTCYTCTBYIOT [OAHHbIE OB

UCCNIEOOBAHUAX MO JIMODUTUSALUU CEMEHU NTUL. BO3SMOMXKHO, 3TO CBA3AHO C
TEM, YTO NPOLEAYPA ICSI Y NTUL, U3-3A OCOBEHHOCTU CTPOEHUA U PASMEPA
ANUEKNETKU B HACTOALLEE BPEMA TEXHONOMNM4YECKU HEOCYLLECTBUMA.

EAUHCTBEHHAA ONMYB/IMKOBAHHAA MOMbITKA JIMO®U/TIUSUPOBATb CEMA NMTUL
BbIJIA MPEONPUHATA B 1949 1Togy POLGE ET AL. UCCNEAOBATENAM YAANOCHL
COXPAHUTb 50% NOABUXHOCTU Y PETUAPATUPOBAHHbLIX CNMEPMATO30MA0B, HO
NPOEKT HE NONYYUN AANBHEULLENO NPOAO/MKEHUA.

HA CEFOAHAWHWUNA AEHb, ONYBE/IMKOBAH EAUHCTBEHHbIA YCMELUHbIA NMPOTOKO/
CYB/IMMALUMOHHOU CYLUKU WU PETMAPALUMN CEMEHW NTUL, (GALLUS GALLUS
DOMESTICUS), PA3PABOTAHHbIA JIABOPATOPUN BHUUIPX. HAM YOAIOCb
COXPAHUTDb HE TONIbKO NOABUXKHOCTD, HO U ®EPTUNBbHOCTb
CYB/IMMUPOBAHHbIX CNEPMATO30UAOB MNETYXOB

=



%

Bo BHUUIPXK Bnepsble B mupe pa3paboTtaH u BepnduumnpoBaH NPOTOKON AOCTUNKEHUA

obpatumoro aHrugpobuosa - nepBUYHO NMOPUNBHON CYLUKM cemeHM netyxoB (c W = —
. B = = BHAVITR)K(

ucnonb3oBaHnem nuodpunbHou cywunku TFD-8501, lIShinbiobase co., Itd, Kopes), ¢

AaNbHeWWeNn  perngpataumen cpeaod Ha  OCHOBe  HecynbPuUpPOBAHHOro

MUKO3aMUHOI/IMKAaHA - TMANYPOHOBOM KUCNOTbl, obecneuymBalowmii COXPaHHOCTb

MOpPPONOrMYeckon LEeNOCTHOCTU CNepmaTto3oMaoB, B TOM 4UUC/Ie KUHETUYEeCKOro

dafnnapata, n ux (I)epTM.ﬂbHOCTb.

Mo pe3ynbraTam MCKYCCTBEHHOr0O OCEMEHEHUA BUPTUHHDbIX Kyp
pernapaTtMmpoBaHHbIM ceMeHeM MNO/IyYeHbl AaHHble 0 B3aUMOAENCTBUM
CNepmaTo3onaoB C BUTENZIMHOBOM membpaHon Kentka auvy - ao 37
WT/CcM2, NonyyeHoO ONAOAOTBOPEHHoe ANUO (M3 9 CHeCeHHbIX AU,
cobpaHHbIX 33 1 AeHb).

A - onanoporsopeHHoe f-lﬁLl,O, nonayyeHHoe npu ocemeHeHuu BUPrUHHLIX KYyp
pernapaTtnpoBaHHbiMm cemeHemMm
B — TOuYKM BB&MMOAEﬁCTBMﬂ pernapaTtupoBaHHbLIX cnepmato3onaos C BUTE/I/IMHOBOM

membpaHOM KenTKa anua

Beaytca pAanbHelwune UCCNefO0BaHMA ANA ONA COBEpPLUEHCTBOBAHMA
TEXHONIOrMYecKoro npouecca /AMOPUNABHOMU CYWIKU U pa3paboTku
KPUOMPOTEKTOPHbIX U pPeruapaumoHHbIX cpeg C Lenblo NoBbileHusA
yncna ¢GyYHKUMOHANLHO MOJIHOUEHHbIX cnemaTto3oupoB B o0b6pasuax
CeMeHM.




METOA, COXPAHEHUA YKEHCKUX TAMET CE/IbCKOXO3AMCTBEHHbIX NTUL, IN VITRO

Pool of gonads
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Dissection

EDY embryos of gonads

Cryopreservation

Isolation and cryopreservation of embryonic gonads followed by
transmission through sterile surrogate hosts. (A) Embryonic day (ED)
9 gonads are isolated from embryos, pooled by sex, and
cryopreserved in liquid N2. (B) The frozen gonads are thawed,
dissociated, and injected into sterile surrogate host embryos. The
surrogate host embryos are incubated and hatched and bred to
hatch donor gonadal offspring
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PGC colonization surrogate host
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DOI: https://doi.org/10.7554/eLife.74036
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Domesticus spermatozoa while maintaining their fertility IN VIVO
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Abstract: There is a problem of declining quality of rooster semen in the “native semen-equilibrium-
t-term and long-term storage (cryopreservation)” cycle. The aim of this study was to determine
»ffects of various methods of preparing rooster semen on its qualitative characteristics,
account the method of removing possible contaminants (centrifugation or filtration),
uate the change in the composition of the cytosol of the spermatozoon of the native
ng equilibration of the diluted semen and during short-term storage. In this study, semef
ters (n = 22) of the Russian White breed was used. Experiment 1: semen was divide
quots: I—was diluted with synthetic cryoprotective medium (1:1 with LCM control, I
ed (membrane pore @ 0.2 um), and Ill—was centrifugated (at 3000 rpm for 10 min). Nati{

iment 2: the ion of y and
e spermatozoa of native semen was evaluated during equilibration and after storage (3

. animals
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Effects of Trehalose Supplementation on Lipid Composition of
Rooster Spermatozoa Membranes in a Freeze/Thaw Protocol

by

- molecules

Article

Role of Mono- and Disaccharide Combination in
Cryoprotective Medium for Rooster Semen to Ensure
Cryoresistance of Spermatozoa

:n/thawed semen was evaluated. E

Its of Experiment 1 showed an advantage in the quality of filtered semen compared to centr|
rms of progressive motility (41.0% vs. 27.0%) and chromatin integrity (56.6% vs. 33.6%).
\ frozen/thawed samples of filtered semen compared to centrifuged in terms of progt

lity were 25.5% vs. 5.5%, respectively, and in terms of chromatin integrity—83.5% vs.
ectively. The results of Experiment 2 showed the main component in the composition|
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Simple Summary: Sperm cryopreservation is an important part of maintaining the genetic diversity
of chicken breeds. However; a significant percentage of spermatozoa lose their viability and motility
when frozen/thawed. Cell membranes are the most vulnerable in this process; and their cryoresis-
tance largely depends on their lipid composition. Based on the study of the lipid composition of
the plasma membranes of the spermatozoa of roosters of two breeds; a cryoprotective diluent was
developed containing biocryoprotective trehalose with a concentration of 9.5 mM; which allows the
optimal ratio of cell lipids and the kinetic ability of frozen/thawed spermatozoa (motility) to be
maintained at a high level—52.4%.

Abstract: The plasma of role in the f ion and
maintenance of many functions of spermatozoa, including during cryopreservation. As a result of
chromatographic analysis, the content of lipids and fatty acids in the membranes of spermatozoa
of roosters of two breeds was determined under the influence of cryoprotective media containing
trehalose LCM-control (0 mM), Treh20 (9.5 mM), and Treh30 (13.4 mM). The use of the cryoprotective
diluent Treh20 made it possible to maintain a dynamic balance between the synthesis and degradation
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Abstract: The combination of ides in the composition of a cry medium may rep-
resent a promising method for the preservation of the reproductive cells of male birds. In the current
study, cryoprotective media with a combined composition of mono- and di-saccharides were devel-
oped. The degree of penetration of reducing saccharide molecules (maltose—Mal20 medium) and
non-reducing disaccharide molecules (trehalose—Treh20 medium) from the cryoprotective medium
into the cytosol of rooster spermatozoa was studied. LCM control media without disaccharides were
used as the control. The number of maltose molecules penetrating from the outside into the cytosol
of the spermatozoon was 1.06 x 10%, and the number of trehalose molecules was 3.98 x 10%. Using a

combination of maltose and fructose, the progressive motility of frozen/thawed semen and the fertil-
ity rates of eggs were significantly higher ((p < 0.05) 40.2% and 68.5%, respectively) than when using
a combination of trehalose and fructose in a cryoprotective diluent (33.4% and 62.4%, respectively). A
higher rate of chromatin integrity at the level of 92.4% was obtained when using Treh20 versus 74.5%
Mal20 (p < 0.05). Maltose positively affected the preservation of frozen/thawed sperm in the genital
tract of hens. On the seventh day from the last insemination when using Mal20, the fertilization of
eggs was 42.6% and only 27.3% when using Treh20. Despite the same molecular weight, maltose and
trehalose have different and biological properties that d
effectiv of ive media.

their function and
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SOOEKTUBHOCTh UCIIOJIL30BAHUA KOMBHHALIMI CAXAPHIOB
B CPEIAX 111 KPHOKOHCEPBALIMH CIIEFMbI [IETYXOB®

[0.J1. CWIIOKOBA 8, 0.1. CTAHHIIIEBCKAS, H.B. IUIEIIAHOB,
AA. KYPOYKHH

Pazanunue MOTYT Th 3EKTHBHYID 3AMMTY CEMEHH BO
BPEMA IHENA 3aM T it BpEMEHH HE HCHDIh-
30BAICH B KAUECTBE a cpeasl An8 P cemenH neryxos. Tockoasky Maisroza
HE YUACTEBYET B Y. olimene cnepma ecTh 0 e PO B YKPEILIeHHH

CTPYKTYpH FMKoKATHKea. B npenctasiennon paGore nnepme NoKa3aHA HPPeKTHBHOCTL HCTOTB30BA-
HHA MATBTO3L B CONETAHHE © tbprymaoﬁ B COCTABE Pa30ABHTENA 115 NOBLINEHAS OIIOIOTBOPAKMLIEH
cemenn meTyxos. Lleas paGoTei GbL10 onpeaeneHne ONTHMAL-
Hoil xommn'paumu MAILTOILI B COCTABE PA3OABHTENA U151 3AMODAKHBAHHA CEMEEH NETYXOB B BOIpACTE
44-50 Hea M YCTAHOBIEHHE CPOKOB COXPAHEHHA (PYHKEHOHAILEOH MOHOUCHHOCTH 3AMOPOKEHO-0TTA-

BaBUNOBCKWA XyPHAN reHETUKW W cenexyvn. 2020;24(2):176-184
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Effects of Saccharides Supplementation in the Extender of
Cryopreserved Rooster (Gallus domesticus) Semen on the Fertility of
Frozen/Thawed Spermatozoa

Olga Stanishevskaya; Yulia Sily ; Nikolai Plesh ; Anton Kurochkin; Elena Fedorova;
Zoya Fedorova; Oksana Perinek; Anna Prituzhalova; Inessa Meftakh

Animals 2021, Volume 11, Issue 1, 189

HOTO CEMEHH B NOJOBBIX NYTAX KYPHIBL. DKcmepuMenT nposoanaca B LIKIT <TemeTwieckas Koa-
KUHA PEIKHX H HCUe3al0muX nopol kyp» (BHHHUTPK) na kypax (Gaollus gallss L.) nopoasl pycckas
paad (Ja = 10, “r = 30) B poapacTe 44-50 nex. CoepMy NOIYIATH METOIOM AGIOMHHATLHOIO MAC-

KA. OUPHHBATH TPH cpen ana cemeni ¢ pa €ooT ca-
puaos: Mal-10 (¢ppykToza 0,72 %, mamTo3a 0,166 %), Ma' o
326 %) u JIKC. (. Haf cpena

p3dannenHble 0OPA3NEI CEMEHH OXTAAIATH ¢ ls 10 5°C B TegeHn
POABTATH THMETHAALETAMA] 10 KOHeUHOH KoHuenTpaumm 6 %. (
wenne 1 MuH. [Pany’Ibl 33MOPAKHEATH, HAKANLIBASA CeMA B KU
LT B KHIKOM ajoTe B Tedenme 30 cyT. [paHyinl pasMopaus
BHTATEIBHY) AKTHBHOCTb 3JAMOPOKEHO- OTTAAHHBIX CHEPMATOI0H
MOMOIILIO BH3YATH3HpYI0meii cHeTembl CASA (computer-assisted s
reMeHeHHsA 0TOOPATH BHPIMHHBIX Kyp B Bo3pacTe 46-50 wen (n =
yine). Kyp oceMeHsin METPABATHHATILHO PA3OBBIMH CYTOUHLIMH
[TAAHHOIO CEMEHE: B TeueHHe NepBLX 2 CYT [0 OIHONY OCeMeHeH:
cyT. Hiina 118 HAKYGAIME COOHPATH eAeIHZBHO B TeyeHHe 9 oy T,
pBoro ocemenennd. fitua (n = 239) unkyGuposanm 6 cyT a18 on
bie B KAXKI0H JKCNepHMEeHTAILHOI rpynne #a 5-e, 10-e n 15-e

130HBATE H OLCHHBATH OMIOIOTEOPEHHOCTE MO HATHIHIO G1ACTOI
)CTOAHMS 3AMOPOKEHO-OTTAAHHEIX CIEPMATO30NIOB b TOJOBLIX M)
-@ CYT 0T nocaelnero ocemenenns. B suTeinnoBoii membpane

- = BHUUIE)K



Konnektns nabopatopum reHeTUKn, passeaeHUA U COXpaHEHUA (S
reHeTUYEeCKUX PecypcoB Ce/ibCKOXO3AMCTBEHHbIX NTUL, NS BHAATEN

Bnarogapro 3a BHMMaHMe!

3 Ne 121052600357-8 (0445-2021-0012)



