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E: HTHEFRETHMATAFEIR, ARAAUREE KRS ERINE N EE HAR
MR, FRTESZNRRXZSLET. ANE=ZREFAE, FIAEEARELNELRTN T &%,
TWE T EHIAS A KINE L E LM+ F M@ (GEBV), 1 GEBV o &k % 77 7& & 47
BENRRAEANRELAR R EF-REFY, HHF RAFTEARE, TRREANT
H RS f7 75 F(85.4%) Ao F ) GEBV (1.13) M1 B & T Xt BB 41 (52.2%; 0.27) £ & MR&EH
B, B S ANE SR RN R YA E R fn ) GEBV 47 h 71.5% 0 0.24, i xt B
My B Ge F0E R A GEBV 451 % 30.1% #1 0.03, #4 WA T E, A & KEER G FfdmH
HENRRAAABEET G, FEHRET NP HEEHHTEMEM L TG a7 5:
GS-01-005-2021), 5k ZH FWFEFHALL, “BH 1 5" ML RNFRLE RS
30.9%, 18 AWM ETFH#RE 17.7%, FRIAKERFHRE 15.7%. Wi, “Hh 1 57
M S P EIA 40% £, PR EFHITRMAEM ] BN R AEE T AR
RTRM, B THREEL2TEMARANEAE, WAHAEELARBTTHEIAEAT RAE
BHHAMAEET .

REERE: FEES, RALE, LHARE, aEFMH

hETES:S961.2

W 5 8 (Cynoglossus semilaevis) 3 J& T
JE H (Pleuronectiformes) 5 V. H (Soleoidei) 7 fiF}
(Cynoglossidae) 7 5 J& (Cynoglossus), H “®A” |
“fify H R S SR PR, TR R i R Y
BorAn, LAhiEIEZ . ek E A H A1 3 1 1 5
WA — 530 o P N AN . R SR
W2 EEZ, THMERR . MEEE TS
AN TEFEARBAREAFRN, IR & R
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W, BRI K SRR A E T, A
EFE MK BARRR , AFEPEL 30 2447,
(AW & B 2 2 & e fi v, ARk
Ui 1 N L B AIUR S I EUAR AR B,
L7 7l A R R VT R R o A R R L R T
W R E RN R, BT IR
T R b e B 2 R EOR TR, 0 68 9 e
RIS 1 PN E (V. parahae-
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(Vibrio anguillarum)®
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molyticus)™ . WEYEINEE (V. harveyi)® . W87 FL
[CH (Shewanella algae)™ FWRIHIRE (V. vulnificus)"”
o BRI ROV RS R, IR
MK . B R A R A SRR AR, A TR A
A E AR, B, JE NS S hUN
B o B Ay 2 1 B 7 A M AR R A P A

AN TIEE & —Fieis o B IR 5E 2851 J2 4 0
PEAR B A RO ES, Li S0 s JAENY BT iy
TR K F MBI TR s 2 (OO B 52 8w, A58
P BB 4 QO 1YL Iy 0.1~
0.37. Liu " MR G LMAETEIE T 3 MEK
T, AN T A L R IR T
it fe J1 0.21, 0.26 F10.27, JEH &K | A
HIAR Ji i 2 [ ) 3 A M OGT FELR 0.91~0.96., F i
IR RN, AS[FE 0 85 5K 3 0T e 4 [y B 1y 4L
WA, BEARZERBAKMREEZES .
1A ) BT B O S = I NS = W= W11 51 R e )
Wb, SR, SARKMRIRFALL, fRBE % A b
JrdEE ML B R, JF e N TG MA
AHMWERE A, SBUEGE T T BT b Pk
PIEBROR AN

2001 4, Meuwissen 5" $& H T PR 4 iR £
AL, BAERIH 2 040 T 4 N 1 v 2%
SrFAmicel R IR R 2 0E IR o 20 EE A
HAFRBMBERBOSERE, WaItERERA
fhitt & il (GEBV) M GEiHELAY , RIS A
(LRI AL S, TR I i e AR 3R, R A
I ) S T AL B AT B T A kAR
GEBV. NI, kP20 8 £ 5 AR il 36 3 X A
BHEERNEZRMIRET, W . B A
FBAEPER . S as T AW . B4 AA
BB =R AW A e, REIC L0 T8 Fh 7R 4
Ky N B3, A5 D A5 8 0 ff A R A
HBEPRBR WIS B B T IR S Al Y
HAr, ENINE IR T 20 I35 a2 HuE 1R A
PRIZH 5 B F R BYBESE , 40 K P4 i B (Salmo
salar) Pt 11 B\ (Lepeophtheirus salmonis)!'", W il
(Oncorhynchus mykiss) HT 41 & P& K1 o B
(Paralichthys olivaceus) ¥i iR 2% % 1 18 K &
(Edwardsiella tarda)'”'", K ¥ 4 (Larimichthys
crocea) L | I8 B % W (Cryptocaryon irritans)"™
FH & &Ikt (GIFT Oreochromis niloticus) FiJCFLEEER
W (Streptococcus agalactiae)'" ™" Ffil (Silurus asotus)

PR T (Flavobacterium cloumnare)m] A
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R E U RO R R AN, AR T
2005 SR EER R MR FEIH , LA AR
RIEE . EoHELPEJo R U (BLUP) 13 K 41 ik
PR AR I, LAPUs 4 FCOI R A bk 2 Ko =
B HFRHIR AT IR R . 2008 4ETT A HEER — 10 FK
%, RIPI FEAFH BLUP B0 5o MR 647 1
B, M =ARTF AR S e B AR A TR F
DI S PUR TR IR B R0R . I &ESNIREE
FIAEA P XS LE e, ARPREHBEF T E D
]2 T T A R ERAL 1 S CE R R IR
GS-01-005-2021), A S5 F EHR T 1 7 5 A
iR E =S o N GRS NN EC VAN R P T T
157 F R H .

1 MRS TTE

L1 RERFEMRZRGE

2004 AEFFUR, AL il 2 DB i v, (B
AR AN AN 2 b 250 Y GRIEREIR) Ui dE
W, VRN B SRR, RN L BEAS
WAEPE Y, Rzt Bl . EREOLE,
PoyE A AT . 38 S A AR IR T N T A, 2
T B £ N T A RIS B T e gy el A5
PR HEAT o MR BRAA PR A SE6 7 b e 1
R R PR T RINAIEERS AR, RAFEEST 70~
180 MK %o

12 FBEESE KR RENE

MBARRAHEKZE 9~17cm i, NEBITFK
Z P BEHLE 100~200 B fa f A ThRIg . ARic)/E 1
IR IRAE 25 m’ WK PR . SR RT, BAEK
REEHLEL 50 Bahfa, WEAE ., 2K, KE%
HERIEAR . IRA G U AT 370, HibE
5~6 N AR D EhRIc, JFRATAMRIC, FRIEZD
1 AF4% B FRAS AR AE R Dy vk il e KRR e, 3T
RS S Il NG RS YPE S g
FIRE A ASReml T4 K R A KRG HE
FME (EBV). #4E EBV U THET, HEAHT 20%~30%
MR ZNRHERK KR, T EAEFME M,

iz FEBRAS AR A5y gk iff AT N TR YL SE 5 (£
FEPSL R ANER L), YRS HmS R R AT K
2 10~12 cm B, BPZERMALIEEE 100~200 &%)
AT SEE o R M T S 4 O SR A e R S
Jo, JRRE X IR (SRR, B
2y 3~5 dHSET- Mg, S, AR 6~8 h WL
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1 A AETIRAS , IE I S AT
Wy | FNEA SR T AR, &R,
GEBET RIS A H , THRAS R R
FIHEAF ASReml T34 R BU IR B EBV
X GEBV. M #iH0%% EBV i¥ GEBV W4 ,
I 20%~30% MR RENPURK R, HITESEE
FEE A,
1.3 EFEAEEFEEMHEANENL

AT =R R R, AT T 2R & &t
AN LR AR T MR ARG, Bk, N
2014 4F M 2t PGB B J5 I R R P e 863 B H.
AYOR RN RS HREE, 1153 T8 =R
K EZ WP GEBV, I P ik UG J5 1716 5
GEBV MM MR R AT E S 7, H TR
EVURET, AT S B REHRM ALY 72 1045
B, R THMNRE RPN GEBV, H&H
BT 1M 1572 BRI R ESPURS B RHAR
FEHE T 8 1 5 EATER R IM GEBV, H
FHRA PR LR FH0% GEBV HARAL

yv=Xb+Za+Wd+e
Ko,y RAMRAIPUR R ) by [ R 9]
i, EAERARYE . KRBT . KRR
O L A E T T i SE 50 a I BEALELN
e, Fos MMk LR, HIRMN (0,Go?)
oA, GRIEFAFEL R, 21 Van-
Raden®™ FIriR 75 i #l 5 o Ry BEMLEEPERLN, ) 2 5
MRMN (0,107) 05317 5 e Jygk2Emist; HiE X, Z
W R rE AR, A3 R SO0 . BEALRLN
FIRAHLEEE 5 R )

14 FEFHEPEHM1 S EEIE

AU & s VLR, 40l d it
W 2 PO PR SR B TR R R SR AE KRR R
TEFA TR A R RTHE T, SRR PURH R Ak
HERZRZPIAERETCE, EFEHNERES
AR PO A QIR B UL B8 7 5 R 5 8 G %
1R SRR AT

AP ZH T 2008 4 2010 4R IF R T 25
B — T, By T BAKR, Wik 124
PHEARKZRZM 1NN ABURER. W, SR T
B—REHAE T, T 500 RMEM: Sk ME NS
e, 2012F E 2013 4EF R T IREF .,
HAT 80 MR A, Mk 12 MEAKZE R 10
MIRE R, R 5 —ACE AR E T AR
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YER G &R, 2014 45 % 2015 4R JF J 5 — Rk
B, #7184 NER, HkE 26 MUEARK KR
23 NMPURR R R, TFURHE & SR bng
AN N HEFEF A&, FIH GEBV
B 2 AESPURA R, 2016 4F 2 2017 4F (38
PWUARIEE), o 113 KR, Mkl E KK
R BAMPURE R 134, FIH GEBV # i 54~
FHPURE R, 2018 4F, WA PUAR TG AL A
KERPERBENERSGTER, BEEAERE
WS R . 25, BRI SC/T 1116—2012 (/K
FERT AN E R ENE ) MR, BEERILAR L W]
AU TR e A 2 i 0 o SR M X AT TSR 2
AR A PR R SR

2 4k

2.1 FE=KEKRHENE GEBV

TS AR F B 184 DN FE R, X Hh
541~ (2014 4F) HAPURRM R RIEARIT T
SILHARENT, AN GEBV., 2R %N,
GEBV HEZ Tl 20% MK RZIAH 124, Py
JGTETE K 72.2%, F34 GEBV N 1.63; GEBV
HE4 TG 20% IR R ILA 114, S 5 A7 1%
o 34.9%, V¥ GEBV K-1.55, FeM1EHE T /%
YAFIE A GEBV #REL 1Y 12 AR R A T H G 85
F&, X 12 NRRPTIRPAEE RN 85.4%, F
Y1 GEBV N 1.13, ¥E T84 (% 1),

BEAh, M 2015 4F ST B R R TPk B 30 5K
AT R N TR Ge s, Hopg 134K
RAHRXAKIE T 5 GEBV K&, Y45 B xR,
FIFH GEBV BEH MY 13 MK R GEHARBER R)
B S S SR YL AE T RN 67.6%, =T 17 R
GEBV &EHME R (FHER) (43.0%), BRIAFG
PR T 24.6%, LIRS, Rk
FER Z N0 R ZR B IR FEAE 15 R 5350 K 68.6% Fil
52.3%, FWAMFH GEBV #4785, FRALAFIG
FRIELFE T 16.3%.

2.2 FEERKRRFEIH GEBV

TV E T AL 113 MK E P, X 43
DRRZMATT N TGS, iEs) 13 MURER
Fo H, B RET 60% MR ZRAE 514,
X BLGE R )T B YA TR 24 GEBV 700124 71.5%
F10.24, X ARA 5 R IR GAE IS R GEBV 43
4 30.1% A10.03 (3 2). HEiL, FoAiTuk Lty
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#1 EZAMRRENNBRAEFAFTWELILR
Tab.1 Comparison of GEBV between the third-genera-

tion disease-resistant families and control familiy

K FZI KRGS RPSRAAER % FERAMN T

classification of family survival rate ERLELE
family ID after infection GEBV

PURK A G3-F1 89.9 2.44

disease-resistant families

G3-F2 87.5 2.03

G3-F3 81.9 1.43

G3-F4 78.6 1.43

G3-F5 93.5 1.09

G3-F6 85.0 1.00

G3-F7 91.5 0.98

G3-F8 78.1 0.83

G3-F9 86.6 0.69

G3-F10 83.5 0.67

G3-Fl11 93.1 0.59

G3-F12 75.3 0.42

XHER R G3-Ctrl 52.2 0.27

control familiy

R M GEBV #REGE 192 WK R A “Bafl 157
PR EAR R R

23 Fhafessil 1 S el

UL T M e, LTI 4E
SER SR YL Rl T A R ok R T I 4 s
H X Lo i A QO B B YL BB i 1 R R S A
KERICHE, A 3R E EA-F 0 & e i e i
1 5 G fh FBE 5 . GS-01-005-2021)., 54
LREH 0 E A, B A sRt 1S ohins
A PGB R Y E S #2550 30.9%, 18 H I A i i
PR 17.7%, FRFE RGOS 2T 4 15.7% (K 1);
“HROR 1 Y AR BEME €0 LY ) R K 40% A2 o

x2 FNRBRAMNBRAEEEBFHELR
Tab.2 Comparison of GEBV between the fourth-genera-

tion disease-resistant families and control familiy

ES LS AT IEYEAETER % FEF AT
classification family survival rate FEELLiEN
of family ID after infection GEBV
PURNK £ G4-F1 88.2 0.11
disease-resistant families
G4-F2 78.3 0.16
G4-F3 69.5 0.26
G4-F4 61.0 0.34
G4-F5 60.4 0.33
PR R G4-Ctrl 30.1 0.03

control familiy
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P85 H 39 /(g/d)
average daily gain
1.8

I ERATIE 1%
average survival rate
at challenging

Y FRIEAFE 21%
average survival
rate at rearing

1 “83f 1 75 RAFTELF IR RE

Fig.1 Comparison of main economic traits between

- XPIRA — fRf 1 5

“Tayou No.1” and control group
2.4 “#H{ 1 57K%H GEBV

2018 4F, PRIBI 7 11 AR Sl M 25 77 2 1 7T g
BRL 15 KR, IR R R —EHET TR 4ER
IUE AN TR S . 45 R EoR, “Bii 1 57K AR
TSI Ry 83.6%, X MR RT3 e A
R 28.9%; “Bfl 157K R GEBV ¥I{H A
0.162, BIRSTXTHREZR T GEBV (-0.169) (35 3).
HIEE AT, LN ARG A R R TR A
RUCHRE i >4 0 7 AL e 2 AR R 1 i

x3 FEAHGMN 1 SRENIBRAERE
BIELR
Tab.3 Comparison of GEBV between the C. semilaevis

“Tayou No.1” families and control familiy

ES S GG AHER %

K A E W
classification 7 ”%ﬁ - survival rate HPIAL F A
; family ID . . GEBV
of family after infection
“BHf1s> TY 83.6 0.162
R 2R control 28.9 -0.169
3 e

AR FHRHAE T . KR H ME
RS EOR T B, SR 128 SR KRt
W2 AR TERAR, IR A IR EE A
T AR U T S AR <BR I 157, 2018 4F, 1E
JE LT A 7™ SR AT BRZA RIEAT (9 A 7= X
SRR R LRI, <BROL 1SR IR TR R R
T IR, AR SR R B T 2 R LA
N EEBURE A, FETRAR R, <
DL 1S RSN 1 IR 5 R TR AR DR AT 35 i WO A 16
R, D RYIPUR RIS RO AR . M
BT R, BATA IR & 15 S5 A4
ITEATTUT LT TAE: —, #EvER,
PRUETE R MR . ARIE R BB AR,

R E K224 F 7/ sponsored by China Society of Fisheries
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HIRE R E AR A £ u iR AR 5 AR AL
B, e R KBIEF MR, B, KRB
WP R AL, N TR S50 A IR A8 X I N H 2%
T RPN ] AR BT RS, SR, A AR RN
WE G ERMNMEET WHEHRERRE S, A5 00kt
TR EERPMRTIR, JEHERREZMIHASR
B, 2 BORCE PO R BN ER ,
WA S BT P ERYE . FE<BRIE 1 B8
I AR, ST SR I T S DR 1 2R
o R, XREAAL AT LA E R R A S EIMA
FET-H E BN R, of AT LA IE S 6 4578 Fn 4 1 )
g, =, @ THRNAREFTMERFES,
PEFRERR M R e R EERNRZ —,
AT, LR 2 BE A T vk TR0 8 S BT AN R v B R
(B0 ) o B0 1k o T 05 B0 0 3 T &R A B ik
(PBLUP). Vallejo 25" fi23 T i | BayesB il .
S8 A4 TR P Ve KO B RIME P ERR A (0.71) i T
PBLUP (0.34), Lu %" il Joshi %% 2 Gl 48 T
IS 3R PR 2 S 2 1 DG i T FN BayesC T 27
P I FLEE BRI B A E M MERA I (0.47 1 0.78) 3
= T AL S5 7 (0.18 1 0.49), Palaiokostas®: ™ 7
43K (Sparus aurata) Ht M 37 75 S B % 1O F 5 H
KB, BayesARy BN HERGPE (0.46) T PBLUP /Y
HERAPE (0.30), AL, Lu 255 408 T A0 0 %k
HE T 1k R RZ 80 (SNP) frid, R
H B AR O TN (GBLUP) Al B2 48 5 3 br s
A QN GEBV A HERAMERI AT = T PBLUP, TEHT
mFpeERfE 1 SRR Y, NS S REF I
R FF 356 R 2 e 2 AR i S 4 i S8 0 s 2 I
XMk, R T e MER M, e TR
S0, Z A IR, A I 57 B 3 R
WEER R, A — 3 P RUYE S [R] BRBE T (19 e 3t ]
REANTR . FE“BRIL 1 S B, REArEL
HEEF B 1S A, IR ILAR L TR

SEHLINE AR PR RE . BETHAS HLRY AR e S, R«

BIHE 150 B A P RE R E , TR R IR SR AE H X
Y1 g )3 1

V5 T S AR B 1S R R E AL
B K= SR A T R A, R oA
IKFEFRFE Y RS A T AN B
B, AR A K RO SE RIS A AR R o R =5
TR S S S ey IS U= BN DN AT}
PEATIRARESY, REEHE . EMBEMMER, &6
— P S o P S R A R k. TG
W GBLUP b J2& W it 7%, 15 GEBV Y
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HFHTWFSERMER, KREARNFEA R
BB A S FE. Wik, TEAe—53
GBLUP™* Fifiisl—#34”GBLUP™ Hiiilll GEBV
e, RS . FIHKEI®E IR B3
ME FRECE . BEAh, LA N T8 REH AR i Rk
R TF R S R, A A SR R A B
PEAE TR B BT, B T, N R A R A A
VB R IR A BB AR HEAT AR A o
Xof A 3 S AR A T R L o A ) R R 43 AR — T
T TAE, BRENFE ARSI, SNP A2 i
MR T F B AR, i SNP A AT
DL 2 36 R Y AR Rt ) s AR . H AT, SNP s
RO ERVGAEEE | drf R R S
FERHE BB T, WK PE A BE 132 k SNP 0
JBO T 57 k SNP Ut P il 250 k SNP s B
PR 58 k SNP .t P teAh, EN s T
FF 50 k SNP St F<fasth 1 5709 K 600 k SNP
RTINS PV RIK 4 W5 (Crassostrea gigas)
190 k SNP ts Jy 1 4, 3 26 SNP It F i) L ) B il
SRR L A AR R AR A BT AR
PEAE TS R TR, BHar, RAIETE
T 50 2 i DR ZEDRG A0 R ) e T G O o 4 Ok
RN R € I = I o8 S A R A = ipriehs 1 S ) /3
T 5 38 k SNP LU A, IEM HiAv g e
e 14570, WFFE R, < 15 SNP
A A5 I 114 S5 A1 AR S 00 A ) 1) 5 R A 1) — B
1 94.8%, srRIMERATER, RFE TR GEBV By
WERRPES, I, “85.85 1 5 SNP A 1HF & N
PEm PR PO R IE T ROR . BRI
RAERAE T AR T H, I AR
SNP S R 76 - 3 5 R R e B rp 4T R 2
THEG, B, PR EESEKS M, Wk
T L Rt WL 6, 9 REREEARR
B, IR ERCR, BOR AR R R 5
BT BB PR R e

(3 7 BA A U 52 Fr s A2 B Al 25 8 &)
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Application of genomic selection in the breeding of new variety of
Chinese tongue sole (Cynoglossus semilaevis) “Tayou No.1”

LU Sheng '?, LI Yangzhen’, WANG Lei’, LIU Yang’, CHENG Xiangming °,
ZHOU Qian’, YANG Yingming>, ZHENG Weiwei’, CHEN Songlin "**
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and Tech-

nology (Qingdao), Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
3. Weizhuo Aquaculture Co., Ltd., Tangshan 063200, China)

Abstract: To improve the germplasm resources of C. semilaevis (Cynoglossus semilaevis), a four-generation con-
secutive family selection was carried out for fast growth and Vibrio harveyi resistance. Starting from the third gen-
eration, we calculated the genomic estimated breeding value (GEBV) of V. harveyi resistance in C. semilaevis
through the genomic best linear unbiased prediction and considered the families with high GEBV and infection
survival rates as the superior disease-resistant family. In third-generation selection, we obtained 12 superior famil-
ies. Their average infection survival rate (85.4%) and average GEBV (1.13) were higher than those of the control
group (52.2%; 0.27). In fourth-generation selection, 5 families were selected as the superior disease-resistant famil-
ies, and their average infection survival rate and average GEBV were 71.5% and 0.24, respectively. However,
those of the control group were 30.1% and 0.03. After the four-generation consecutive selection, we cultivated the
first new variety of C. semilaevis in China using the superior families with disease resistance and fast growth.
Compared with the unimproved C. semilaevis population, the new variety “Tayou No.1” had 30.9% increase of
survival rate after V. harveyi challenging, the body weight at 18-month-old increased by an average of 17.7%, and
the survival rate in rearing improved 15.7% on average. The successful cultivation of C. semilaevis "Tayou No. 1"
has added a good variety to the aquaculture breeding industry, promoted the development of the molecular breed-
ing technology of C. semilaevis, and laid a foundation for the application of genomic selection in the aquatic breed-
ing.
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