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4/ MMHUCTEPCTBO HAYKHI
: ‘*‘" Y BHICIIETO OBPA3OBAHIA
POCCUVICKOV ®EJTEPALIN

Co3aaHMe NaHenm reHOMHbIX MapKepoB BbICOKOMU
NPOAYKTUBHOCTU U 6ONE3HEeYCTOMYMBOCTU KaK OCHOBA A4
reHOMHOMW CeNeKkLMmM N TeHOMHOTO pedaKTUPOBaHUA NP
CO34aHUUN HOBbIX OTEYECTBEHHbIX NOPOA U MHNN CEMTN,
dopenn n Kapna
15.UMM.21.0010

«Pa3BUTHE TEXHOIOTMIN TEHOMHOIO PeAaKTUPOBAHUA ANA peLleHUs
WHHOBALMOHHbIX 33434
arpapHOro NPOMbILL/IEHHOTO KoMNaeKca B 061acTu XKMBOTHOBOACTBA U
aKBaKy/bType»
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Fig. 4.2. Distribution of (a) fillet fat content (%). (b) SalmoFan score, (c) breaking force (IN) and
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Fig. 4.4. Body weight (A), body length (B) and condition factor (C) of Atlantic salmon families.



GWAS

[TonnHOreHoMHbIN nonck accounaunm (aHrn. GWAS,
Genome-Wide Association Studies) — HanpaBneHue
ouonorn4yeckmnx nccnegoBaHUn, CBA3AHHbIX C
nccrnegoBaHMeM accounaunmn mexay reHoOMHbIMuU
BapuaHTaMmm 1 PeHOTUNNYECKUMN NPU3HaKaMN.
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[IlpyHIMI NpYMEHEHHSI TEHOMHOU CeJIEKIIUH
(MAS — marker-assisted selection)

L1 JTnuinne QTicLuvn i AyuuLuiluIc piccunny riuyi

Training population

Test population Selection candidates

Selected breeders based on
genomic breeding values

Prediction equations (il [l (el (ol

Genomic breeding value = w, "SNP, + w,"SNP, +......... +w, "SNP, ™ B <
L\
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AguAdvantage salmon

ITWAS THIS BIG:HOW GMSALMON IS ENGINEERED

r

Gene for protein-coding Gene for antifreeze
sequence is taken and protein is taken and
inserted into the nserted into the
fertilised egg
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 AquAdvantage salmon is a genetically modified (GM) Atlantic salmon developed by

AquaBounty Technologies.

[eH ropMOHa pocTa KMKyda ¢ npomoTopom oT benbatorm (1 ren ns 40,000, ocTanbHbie —
reHbl nococs)

PacTeT KpyrnoroanyHo, TOBapHOro pasmepa gocturaet 3a 18 mec. (06bI4HbIN — 33 3 roaa)


https://en.wikipedia.org/wiki/Genetically_modified_fish
https://en.wikipedia.org/wiki/Atlantic_salmon
https://en.wikipedia.org/wiki/AquaBounty_Technologies

[eHOMHOe pedaKTUpoBaHue
CRISPR/Cas - HOBbIY MHCTPYMEHT ANA
TOYEYHOro U3MEeHeHnA reHOMa

CxeMmarmyeckoe 130 bpaskeHne pacrio3HaBaHMsl IOCJIe, J10BaTeJIEHOCTHY

Hyksieazamu Casg mz S. aureus (A) 11 Lba Cas12a m3 6akreprm Lachnog




KaK HanTK Te y4aCTKM reHoMa pblbbl, KOTOpPbIE
OTBEYaloT 33 BbICOKME NPOAYKLMOHHbIE (M Ap.)
KayecTBa”?

B reHomax Bcex BUAOB UMetOTCA cneabl CUAbHOTO
NoO/IOXUTENbHOIO 0TOOpPa, KOTOPblEe MOTYT
NIOKanIN30BaTb KOHKPETHbIN NOKYC

[Mopoapbl, npoliealne HegaBHO YEPE3 UCKYCCTBEHHbIN
oTOOp, TaKKe NMEeOT B CBOEM reHOME NMPU3HAKMW,
YKa3biBaloLWMe Kakme NoKycbl bbiin noa otbopom

CpaBHEHl/Ie ANKNX N BbICOROMPOAYKTUBHDbIX
UCKYCCTBEHHO BbIBedeHHbIX NMopo4d nNno3so/IUT
onpeaennTtb otTiItiNA Ha reHOMHOM YPOBHE.

3HaHWeE JIOKYCOB BbICOKOM MPOAYKTUBHOCTU MOXKET
cnocobcTBOBATb CO34aHUIO HOBbIX MOPOA N NTUHUM



PacnpeaeneHue nnotHoctn marker SNP (#/10kb) no
reHomy Kontowkn (n=21)
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Selection sweep («BeHUK oTOOpa») yKa3biBAtOT Ha
Y4aCTKM reHOMa Noc/ie HeJaBHEro XecTKoro otbopa

1. Six sequences from a
population. Each line represents
a DNA sequence and each dot is
a neutral mutation, present in
one or more sequences.

2. A beneficial mutation occurs
(bright red dot on the second
sequence).

3. The beneficial mutation
increases in frequency in the
population, and so does the
genomic background it is
associated with.

4. A recombination event
creates a new combination (the
beneficial mutation is no longer
always associated with the blue
neutral mutation.

5. The beneficial mutation is
fixed in the population. Close to
the beneficial mutation there is
now no genetic variation left, all
sequences look the same. Three
neutral mutations have
hitchhiked along with the
beneficial mutation and reached
high frequency.

«XKEeCTKUM CKMATKUN»

Hard selective sweep Soft selective sweep
with recombination . . . :
" from standing genetic variation
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Figure 3.
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Simulation results summarizing the effect of selection on the average heterozygosity and Fs; among 200 replicate data sets per parameter

combination (selection ranging from 10%-50% for marker density of 0.8 cM and 3.2 cM spacing between markers).
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O6wan uHpopmaLMa 0O NpPoeKTe

3aaauun:

1. Co3znmanue maHeIWM TE€HOMHBIX MapKEpOB BBICOKOM
IPOAYKTUBHOCTH U 00JIE3HEYCTOMYUBOCTH CEMTIH,

2. Co3gaHue mMaHEIM T'€HOMHBIX MapKEepOB BBICOKOM
IPOAYKTUBHOCTHU U 00JIE3HEYCTOMYMBOCTH pady>KHOU (hopeiiu

3. CoszmaHue NaHENu TEeHOMHBIX MapKEepPOB BBICOKOM
IPOAYKTUBHOCTHU U 00JIE3HEYCTOMUYMBOCTH KapIia.

4, Pa3paboTka TEXHOJIOTUM OYHILEHUS T'eHO(pOHIa
MNOMYJISILUA KYJIBTUBUPYEMBIX BHJOB PbIO OT rpy3a ciado-
BPEIHBIX MyTallUH

5. Pazpabotrka u ampoOaius TEXHOJOTMM TI'€HOMHOIO
PEIAKTUPOBAHUS C IEJIbI0 MOJYYEHUS XO3IMCTBEHHO-IIEHHBIX
IPU3HAKOB B MOpOJaX M JIMHUSIX aTJIaHTHYECKOIO JOCOCH,
dbopenu 1 Kapra.




MHAayCcTpmManbHaAa aKBaKy/bTypa KaK
MCTOYHUK FrEHEeTUYECKN MHPOPMaLUM




Pesynbtatbl 2021 r

» IIpoBeaeH oTO0p 00pa3oB aTJIAHTHISCKOTO JI0COCH,
paaykHOM (hopesiu 1 Kapna JJIsl IPOBEACHHUS ITOJTHOT€HOMHO g
CEKBECHMPOBaHUs, COOpaHbl FTeHETHYECKHE 00pa3ibl 15 0coo: w |
TOBAPHOM CEMTIH JIBYX JMHUH, 53 0coOu paayKHOH (popenu
BOCHbMH TOBApHBIX JUHUN U 255 ocobelt kapna/cazana u3 10
AKBAKYJIBTYPHBIX JUHUW U OJJTHOU MPUPOTHON MOMYJIALINMU.

» Ilposeneno Beipencuue JJHK, moaroroBka morHOreHOMHBIX
OMOIMOTEK, MPOBEACHO CeKBeHUpoBaHuUe: 20 ocobei
aTJIAaHTUYECKOTO Jiococd (cemrn), 40 ocoder paayKHOU
dopenu, u 12 ocobdeit kapia.

» Cemra: 4 npupoAHBIC TIOMYIISINN, 2 aKBAKYJIBTYyPHBIC
(Hopgerus, lloTnanaus)

» dopenb: 8 akBaKyJIBTyPHBIX JTUHHI UMIIOPTHOIO
npoucxoxacHusa (Hopserus, Ilonsmra, Uctianms, CILA,
JlaHus)

» Kapn — 5 mopox n3 BHUUIIPX
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[MTpaKTMyecKkoe NpMMeHeHUe reHOMHbIX TEXHO10TUI
B COBPEMEHHOWN POCCUMNCKOM aKBaKYNbType

* [loTpebHoCTb B YOPMMNPOBAHMNM CODCTBEHHbIX
BbICOKOMNPOAYKTUBHbIX MOPOA U IMHUN OUKTYET
HEeobXoAMMOCTb CO34aHNE TEHETUYECKUX
CE/IEKLMOHHbIX LLEHTPOB (KaK YaCTHbIX, TaK U B popme
rocyJapCcTBEHHOIO M YaCTHOrO NAapPTHEPCTBA).

* [laHenb reHeTUYECKUX MapPKepoB , CO34aBaeman B
pamkax rpaHTa MOH, asnaetca UHCTPyMeHTOM ANA
npoBeaeHUsa MeponpmuATUNA NO TEHOMHOM CeneKuunu.

 [eHOMHOe peaaKTUpoBaHMe TpebyeT BBeaeHME B
3aKOHOAaTe/IbCTBO Camoro NoHATMA PO, u
pasrpaHuvyeHuna c noHatnem MO.



IPABATEJILCTBO POCCUHMCKOM ®EJIEPAITAHA
ITOCTAHOBIEHHE

OT « » 2022 1. Ne

MOCKBA

O BHeceHHH H3MeHeHHH
B nocTtaHoBIeHHe [IpaBuTenscTBa Poccuiickoii @egepanun
oT 24 uroaa 1997 r. Ne 950

2. B IlonoxxeHnu 0 rocyJIapCTBEHHON CUCTEME HayYHO-TEXHUYECKON nH(popmManuu,
YTBEPKJICHHOM YKa3aHHBIM ITOCTAHOBJICHUEM

a) MYHKT 4 U3J10KUTh B CICAYIOIICH PEIaKIUM:

«4. K dbenepanbHbIM OpraHamM Hay4YHO-TEXHUYECKOM MH(POpMAIIMU U HAYyYHO-
TeXHUYECKUM OHOIHOTEeKaM, 00ecrnednBaronuM (GopMUPOBAHHUE, BEICHUE U
OpraHU3aIMIO UCIIOb30BaHus (PeaepaabHbIX HHGOPMALIMOHHBIX (DOHJIOB, 0a3 U
0aHKOB JIAaHHBIX MO PA3JIUYHBIM BUJIaM UCTOYHHUKOB HAYyYHO-TEXHUYECKOU
MH(pOpPMAIIUM U HAIIPABJICHWNM HAYKHU U TEXHUKU OTHOCSTCS:

(denepanibHOE TOCYJAPCTBEHHOE OIO/IPKETHOE HAYYHOE YUPEKICHUE
«Bcepoccuiickuii Hay4YHO-HCCIIEI0BATENbCKU HHCTUTYT PHIOHOTO XO3SICTBA U
okeaHorpadum» — o HallMOHAJIBHOMY FeHO(OH Y PbIO;
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