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BE: MHRETRABGRFERRXY S, EEGETATHAIYYREZFEHT
HH AR ERIINRAEANZ LG23 AT BAH G CQER) RE F 4 & # K fr
AEARAXY My WOCHT X)) #4k, B CQAKXY a5 WCXY M # &z, &
BRXFYY Bige g e A TEABERESN, FRBREXF XY YY FFEEETE.
MR MEHEATFREREERABER. AR KN, CQXY 4 & f1 WCXY i
R, REONF PHE2% HYY Hife, ZETheHTH. BF YY #iff 5 WC
XX Me#, WCXY M@ (BAR). #RF XX #afmCQXX e xh, FRILTEFALHE, X
EHFXXMERRYERT A2 RS (X 98%), £FMAE180d, &% F # XY
YY MEHERTE. BREK. WFERFATFERARE. HEXRELINAA, YY
B AE 2 o AmhX/AmhY mRNA %35 § £ 5 T XY &, T Dmrtl 1 Cyp1152 mRNA % 3k A F
ERAREF. ZXFYYRXY & ABRFLHEZR. B, XARZFEELXA
XY Mamg@gEagYY BiEd, HZYY BEakyw A TZFEamilEd.
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J7 L U TR O A S SRR AT, O O TR
P EEREAK, BAe P P Eac 2RE
HEER M, W EEEWN L O EIK
PR Z —, FERIRAESAR L TV, B . M
Sith, JEB B HEMFEE . TR 5l &Gk .
AR, R R M 3R A R BR IS . 2000
AEFEEER 97 T3 t, TiE] 2016 AFREKFIZ 420 J5 1,
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LA F= A it 2 E N AN E B E B H AR,

A AT DGE S T Ik . MRIBS
Fdp e e s2 07 5, (BARA R PR, i T4k
WTAER K, WERTE 2, MERBFAEE MM
2 S e o L] = R L TIPS oD G i R N Y2 3 S
B, HEME R — R 90%~95%, ATh A AR 24 B0 1Y
WA R B AR S RBERE A, W
FR R s A% e 27 AF 1 B R (genetically male tilapia,
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11 TTHRAE, . HTRRXY MAET YY BIER S % 3 an 5y 1863

GMT), f&—Fpoedkiy 2 4k fa i fa i 2k = HoR
HOF 4 B R R T 98% 4T, GMT A Kt/
7 O R T PR AT R X4y OE R M
(XY3) FEE M (YY) LA K IE M fa (XX Q) Fil
WE M Al fr (XY Q) 9 T v o 25 Fh R R i B
MAESNE WA 257, 1550 )5 1k 77 B0 28 S ik
SEHAL, Ak, PRAGIFRT RS PR
PRSI RE M DNA 4r FARic, #5775 Fhrickl
Bh & F (marker-assisted selection, MAS) 4 &, fiE
P % e B AR s AL R, MAS i3 GMT 1935
WAL AE P2 A AT BES T, MAS-GMT $ AR 55—
BT XY MRS, BIEE XY Lo
(XYQ), VIRFE MR R, ARess il gy,
ert 9% 1o WFoE P E A5 HOR TR 8 BB PR
FEIA (HN. THS 2k B ) =0 1l i ma R A 1 A= K
FEARRZAF s HN1, HN2 R QiR K2%%; NG N
B s % AR fa (0. niloticus, GIFT); T1. T2l
TH K [ T A0 1L R B 25K R BRA R,
K BLER HN BE RSP HA RIR R XY #Ef™, »
3F fa KR ME 55 ] BEZ A BRI Z s m, Bl
oo Y Ak B AT B v B AR A b R AR B JE
BB AR T 5 KRR XY Q, M 5L
PR E BER I XYSZEHE, 43¢ Fy 3k T YY
M, XS YY ME S AR RTINS B IE
FERF LT T XY R YY EAE S AR R M
Fe B, I E PR KT N R R E O . AR5
WE A KSR XYQA T YY #8 A= =, faifb T
MAS-GMT # REAVER AL, XK= 7258 g 2 HE
P4 B A 4R S

1 MRS IE

1.1 LG R

SEEG SR R 2 AN e B B AR R 51 A
HRVGR RFIRK KT IR S LML FTHARTE
LIRS (CQ HEMR) RN AR Mk VI [ R 4 A 22 1]
B AR ) FE L (WC BFR) . CQ BF R H W) &
H A [ 57 B il A= P i 5 B AR U 33 K5 [ #s We
Bk AEE MR, LRAEENTEHR KRS
I, —ERGHA 3 NEEAYN 120 L KI5
faEr, HE 1AEEN 60 LK 1Y 3% 3 G FH ik
B R AR, KR ARSI FE 26~28 °C, H LTk
%12 h(8:00 AM—8:00 PM), H #M 2 Y7 & fic
Gk, BRARMEETOESE, HK 10%, 1

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

A ML 24 h 7S . 555 5% 1 KR >k ] Biomark PIT
(Passive Integrated Transponders) ¥xic., — & F% 5l
RGOSR HH % 10 % B HIAE 6 )8 (1K fT = 300~600 g/
RB), Fl—giErhmEEawmeE, Bkt
BFE . 2% a0 22 A I o A B LB S A
TR T AN T 2595 . OWC FHA XXXYQ5
CQ HEIA XYSZEHL, RIFAACF; @4 F YY
M IER A 043 15 CQ A WC BE A fa <2 i,
35 5 HEBEA [0 52 3815 BCy; @43 F, YY B
5 F) XXQ3CHE, HAFA3E Fyo RN LHHG 7
KT EIH, M INTE N T4k R b i fk
KR AETITE 26~28 °C., L H I )5 7E % NIE R K
RO h IR, JF AR N TR R (ST, 1
RI R FERBEE L, hE). A s
7 90 dah(days after hatching, 4k J5 K %) I HL
FE, BRI S RSO B, Dk B [ e,
PIF, HE Y0, SR e RS, 58
F, XY # YY AMATE 180 dah IFHRUKE , R B A 31
BPERR AL, PRk MvE R &, THE MR
18 % (gonadal somatic index, GSI), #43 R H
T RNAFE, WA IR IG-80 °C /77, &tk
H FH U UG e, P8l mgs

12 EEMHIEE

FERA R HIRF & (N1173, A%, FE) #
B, RA Sun &Y IF R Y e B Ak bk 5 54
FHric (Marker-5) 48 SR st 5% 1), PCR
KN FRFF . 95 °C WA 30 s; 95 °C 489 30 s,
60 °C iE k 30s, 72°C #EH1 90 s, HL 37 HEI;
B®J5 72 °C #E{# 10 min, PCR /¥ H 15 mg/mL B
I M B U R GRS , XY Gt R R S SR
KNG 5244 1 422 Fi1 982 bp.
1.3 MERZRKFENE

B 180 dah 2258 F, XY FIYY fa)2#kil, 4°C
AL, 4°C 5000 r/min B0 5 min, W I
W, —40 °C RAEA M, I 5210 (testosterone, T).
W — W (17B-estradiol, E,) Al 11-fii % 52 [ (11-keto-
testosterone, 11-KT) 7K-F->K H Cayman 7] & & ,
FiAa ) G U I S HEA TN A o
1.4 SEREISEE 2 PCR(qPCR) #&5

% Fi Trizol i 7 & (Invitrogen, 15596018,
£ E) $2HL 180 dah 24238 Fy XY 1YY A IR 20
AU PR R B RNAL 10 mg/mL A B35 b ¥ it i,
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1864 KopE o R 44 3%

x1 KMRFAASY

Tab.1 Primers used in the present study

E-37| GlE7E-3| 75 A PR HER
gene primer sequence function
AmhXIAmhY Marker5-F 5'’ATGGCTCCGAGACCTTGACTG3' A %
Marker5-R 5'CAGAAATGTAGACGCCCAGGTAT3'
AmhX/AmhY AmhX/AmhY-F 5S'TCAGACAGAGACTGGACCAGACTT3' D5/ ich i
AmhX/AmhY-R 5'TGAGAGCCTTCAGCCCACAGA'3
Dmrtl Dmrt1-F 5'CGGCCCAGGTTGCTCTGAG3' D5/ ich i
Dmrtl-R 5'CCAACTTCATTCTTGACCATCA3'
Cypl1b2 Cypl11b2-F 5'CAAAGAAGTCCTCAGGTTGTACCA3’ D/ ich i
Cypl1b2-R 5'CTCAGATATGACAGAAGTGGGC3'
P-actin B-actin-F 5'GGCATCACACCTTCTACAACGA3’ Wz
p-actin-R 5'ACGCTCTGTCAGGATCTTCA3'

KA RNA, Ff ] Nanodrop 2000 #8 fi 2 1% 2 55
[ 3 %2 {% (Thermo Scientific, 3% [ ) 6 I ¢ J& 11
. I RNA B A1 pg, # 18 PrimeScript™
RT reagent Kit with gDNA Eraser (Perfect Real Time)
X7 & (TaKaRa, RRO47A, H %) #6W] 454 i cD-
NA. % Roche light Cycler™ 96 5 B} 7¢ 5 € &=
PCR 1% (Roche, Fii+t:) #47 qPCR K&l AmhX/AmhY
(AmhX Fl AmhY J¥ 525 5/, ARMER 22 91
S8, ARLE G W RER Y e A1 Dmral
Al Cyp11b2 76 XY M YY AP RR Pk, LU
B-actin HNSHEH, 51¥0% 1, qPCR ZE SYBR"
Green Real Time PCR Master Mix (TOYOBO, QPK-
201, HA) EF &V 1T, AR : SYBR®
Green Real Time PCR Master Mix 10 uL, [ FiF5]
¥4 0.8 uL (10 pmol/L), ¢DNA 2 pL, K#hF %
20 uLo SV FEF: 95 °C WiAEME 30 s; 95 °CAs
10s, 60°CiEk 30s, 72°C ZEfH 30 s (W EEH G
f59), 40 MG . B 2™ ik A A
X R R R, A3 MY ER .
1.5 HIESH

Bl R B R 22 ROR . Git ok
FH SPSS 17.0C3 &) 3 4F k47 o 20 [H] 22 5 % FH A
SEREAS RS, KPR E R P<0.05,
2 4

21 HiERETZTIESE KR XY s
ARSI E G AR CQ HEARE: B ™ 4% 2 B 5t {4

https://www.china-fishery.cn

PERIPLE , Marker-5 Fric 48 28 98t (£ PE 51 5 HLE
Yoo % RARVERN S R E WA . MBI AR WC
MR, e BMifmrpA 2 XY Mifa, | Fi% XY
O 1 N 20 P IS I O 3 A AR AS AN
B S, JEFRA R T AR MR L XY Mifa, T
PIFRZ SRR XY Bt (F 1),

22 KA WCEEXYSE CQ Bk XYIZ3Z
EEYY 8@

AW — T 6 MR R, BRER 54,
HAR R AR T 500 . TR
T FRIH 2 W R H, X R BE 100 BALGH
T 90 dah s 58 % 14 51 R SR PR 46 0 (3% 2). WC
BER XYQBEIEH =00, H I 5 CQ & XYdJd 4
LR F (KR Do BXEF, 43R, 43
Wk XX (n=12). XY (n=28) Fl YY (n=13), 44
1:2: 150 B, MIfFE &R e e, CQ
XYJ35 WC XXQXZE (K& 2), FREA XX H
XY #, XXASERJL-F 28 i fh, {32 XX
Mgt , Wi XY AR M, W F YY M
WC XYQ (BEAY), WC XXQ . CQ XXM 3Z e,
KRR FR3. RRESHMER6), &KX
FIYY3H F) XXQ R3S F, (KX &R 4), F, JLT
S, A 2 B XY MEf, BEER 98% (K12, 2,
EIRR) o

2.3 ZXF, XY M YY &L

TEWE AL 5 180 dah, #H 2127 WL %< i 75 24 %2 F,
B XY 1YY MR RRES A B R 8 (BIR). 24

R E K P72 22 3240 sponsored by China Society of Fisheries
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11 44 TTERRE, & HTRRXY MAKE YY BRSSP anm %k 1865

S we HK CQ
? ? Q Q ? Q Q 3 5
M XX XX XX XY XY XX XX XY YY - M bp

2 000

1 000

750
500

250

100

1 SFRICEER)IBAZE EEEMER
R XX XY RYY Dyl i 52 56 U 3 4% P ) A KR AR B B B 4R f . ML DNA 7> TR ARfE. - 7K
Fig. 1 Genotypic sex of the experimental fish from Wuchuan (WC) by a sex-linked marker

Controls of XX, XY and YY are genetic XY, XX and YY O. niloticus from CQ population confirmed by progeny test. M. DNA molecular weight

marker. -. water

F2 FHRUEINEGRERES T FIRICEEEEFME

Tab. 2 Sex ratio and genotypic sex of progenies from different reproductive combinations by a sex-linked marker

e A ESA % R BN H TETEZE1% Et LA K H
crossings of female & male breeders families N sexed male ratio phenotype genotype tested number
FN FerlXY)xHER Fo-1(XY)* 1 35 743 Q XX 9

XY 0

YY 0

3 XX 0

XY 15

YY 11

RN Fe2(XX)*EIK Fo-2(XY) 2 46 63.0 Q XX 17
XY 0

3 XX 3

XY 26

RN Frl (XY Fi-1(YY) 3 48 100 Q XY 0
YY 0

3 XY 24

YY 24

HE FI2(XX) R Fi-1(YY) 4 99 98.0 Q XY 2
3 XY 13%*

FN Fe2(XX)XHKEE Fi-3(YY) 5 16 100 Q XY 0
3 XY 16

HK  Fe-3(XX)xKZE Fi-1(YY) 6 76 100 Q XY 0
3 XY 13%*

i *Fpm, HondOoR G m SR+ SO T B0 HES 5 T AR 155

Notes: *. F-m, n and m indicate generation and fish number, respectively; * *. part of the XY male fish were tested by a sex-linked marker
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44 %

1866 KoE o
o g KR R)XYMExFERXYHE  Family 1: WC XY Px CQ XYJ
M XY XY XX YY XY XY XY XX YY XY XY XY XY XY Xy - M DbP
2 000
750
(a)
KAR2: FNNXXMEERXYHE  Family 2: WC XX9xCQ XYJ
@ d
M XX XY XY XY XX XY XX XX XX XY XX XX XX XY XY - M bp
2 000
1 000
750
(b)
0 4 KAR3: RNNXYHEXIAZE, YYHE  Family 3: WC XY QxF, YYJ
M XY YY XY YY YY XY XY YY YY XY YY YY XY YY XY - M bp

2 000

1 000
750

(c)

FFR4: JAZF XXMEXF, YY M Family 4: F, XX9xF, YYJ

? 4
M XX YY XY XY XY XY XY XY XY XY XY XY XY XY XY - M bp
2 000
1 000
750
(d)
KRS FNIXXMEXAACF, YYIE  Family 5: WC XXQxF, YY&
? 48
M XX YY XY XY XY XY XY XY XY XY XY XY XY XY XY - M 0P

2000

1 000
750

(e)
o 3 K E6: HIRXXHMEXZASF, YYAE  Family 6: CQ XXQxF, YY&
C
M XX YY XY XY XY XY XY XY XY XY XY XY XY XY XY - M bp
2 000

1 000
750

()

B2 SFHRicNAREEEGHFERMFRIERER

Fig.2 Genotypic sex of the paternal and progeny from different reproductive combinations by a sex-linked marker

SEF XY RUYY MR ETFRMGSI 2R AR 3 i
& (B 3) ML R K 3 A 8L F) B9 XY AN

YY AL T, By R T-KT K OF 2 SR ABIFER IR XY MG ST i YY # e
(K 4), EEEEMSER, F 00 YY MEK  PPARM, WENYY BHEGRER 52 M R
S AmhX/AmhY B9 32 3K W% w8 T XY AR, o MERSSHE AR A R A (HEPE R >98%), T UKIE
Dmrtl Fl Cyp11b2 B FRIKTE XY A YY 4K Z [H] W7 KRR XY MEBERS ] T YY BMEf IR,
ZRARBE (E5). A Ay K 7= 35 5 v B A N P R S
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B RTTIEGMREMMEALT R
1~2. AL JG 90 d F, XY M 8 50 S5 40 F HE Je o I8 Fr s 3. W4k J5 90 d Fy XY Mk K5 S5 4) Fr HE e 0 |81 F s 4~5. 4L J5 180 d F, XY Al YY
T ga VR AN LR 6~7. WAL )E 180 d Fy XY A1 Y'Y HEf RS §8 HUE Y0 [ f . OC. BIRR4H M ; SC.RS BE4H M ; ED. % ks 2 s SG. A5 J5 4H it ;
ST. ¥ £ i

Plate Phenotype and histology of gonad of O. niloticus

1-2. H.E staining of the F; XY female ovary at 90 days after hatching (dah); 3. H.E staining of the F; XY male testis at 90 dah; 4-5. gonad structure of the
F,; XY and YY male testes at 180 dah; 6-7. H.E staining of the F; XY and YY male testes at 180 dah. OC. oocyte; SC. spermatocyte; ED. efferent duct;

SG. spermatogonium; ST. spermatid

ARBFFEEXT I T XY M YY g | g
KPP i PR 3R G A R AR AR, KB XY Al
YY iR 2 B S HOEAR — 3

20 22 80 AE AR AATHE i GMT %7 A fa 4 5]
B A, Bii, FIHZEAREE YY A, %
Se Al e R A SR XY Ak F 17a-
Z M T (17a-ethynylestradiol) 12 i1 J& % ¥ 4 i1
JEAG 4 h BRI AT 2004 S XY bk il s, 3
i BARE D, BRI 228 M E ., [
8 5 1 T A B R A K B R A BE T
FAEEFR , YRR AR OR A PR Bl bR
cl Marker-5 fi T LG23 Jefafk I, XY Jetafk I

Hp [ 7K 77 % 45 F /) sponsored by China Society of Fisheries

AmhY 2 5 BE S — A e B B AR o ) pe g
U Amhy ELAG AR50 B EVEPE S P B BE 7, CQ
BEREA AmhY 19 YY Mfifa 5 XX M 3SR, 7F
SCHG AR S I R XY M, 7EFRAES A
AN, XY S5 AR R A R 3R 98.2% M, T AE i
M — e F A MR (HN1) ', Marker-5 %52 19
XY A PE R EK 2 68.4%, A [l BE K K SR
XY Wi A 0 B R AT RS R, ARG R,
HF, BERHSELA KSR XY Mifa, T Fo fF, %
LR BB, BT XY AR ME AR A R ]
REAHTR . ASBFGE Y XY i i I8 T 2 i F 3L
Al S A ) e 7 R 3 ) e

https://www.china-fishery.cn
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1868 Ko7E ¥R 44 %

2% F, hybrid F, HK CQ
3 38 & & 38 &8 & & & & & 3|92 & &

M XY XY XY XY XY XY YY YY YY YY YY YY | XX XY YY - M bp

2000

1 000

750

500

250

100

60 - n.s.
5() - +
w 407
1 |
e Z 30
ﬁ 20 +
10 +
0
XY YY
n=6 n=6
HE A Y
genotypes
(b)

&3

VERR SR £ %

0.35

r n.s
0.30
0.25 +
— 0.20
wn
O 0.15 |
0.10
00s | ﬂ
0
XY YY
n=6 n=6
B A Y
genotypes
©

FAZF XY MYY MEEERMEANEE. AREMMERIEL

X XX XY R YY it 22 9 UL A% P ) 0 SR B e B B AR M ns ZR AR ZE, P>0.05, T
Fig.3 Genotypic sex, body weight and GSI of XY and YY F, hybrids

Controls of XX, XY and YY are genetic XY, XX and YY O. niloticus from CQ population confirmed by progeny test; n.s.. not significant, P>0.05, the

same below
~ 16 n.s /'g 160 n.s. ) 45 ¢ n.s
2 141 5 140 | /7 E 404
25127 S% o0t E5 357
S0t 2 100 | ] ;'2:
28 =X 80t 22 20
= — =us . r
= 3 6 B = 60 e 151
s i g s O .
@ 4t = 5 40 | = »
L B g i 10 t
g 2¢ =% 20 g 05 t
0 H 0 0
XY YY £ XY YY XY YY
n=6 n=5 n=6 n=4 n=6 n=5
FENAY e Japir) e apir)
genotypes genotypes genotypes
(a) (b) ()

& 4

%32 Fy XY FYY MEAMIE M= KE

Fig. 4 Serum steroid hormone levels of XY and YY F, hybrids

FE AL AT RESK A AR e B AR MR, L nT fE
A HAWA B AR E KT AR AL ST
frafiAol A NS GIAZ R B AEmig P, %

https://www.china-fishery.cn

AR Fp R 28 5w S B, NSRRI e B B A

Al REZL ST E T HAL D AR g S o [ P WF

FENGOR BAY ZZ2-2ZW 11 51 D € & Gt B B I %7
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1139 LARRE, . BT RAXY MEGARE YY #lEe S Bk gy ik 1869
H_:Jiﬂ ‘s . 60 - ok S 2.5 n.s. ” E 3.0 n.s.
) © — 3]
@géw- =5 20 9552
B §E 40 2=z, Rga 20}
g ® e lS5 Z2E
T 2s30¢ w2 E Efqlst
= o —
83,1 Egglo SE= 10}
< 8% 5 E s =i
SEE10G ggﬂ‘ gzw&y
B < B 3=
£2 o0 N s 0 3 0
= XY YY = XY YY XY YY
n=3 n=3 n=3 n=3 n=3 n=3
e Y Y BRI
genotypes genotypes genotypes
(a) (b) ()

B 5 FXFXYMYY ME4RRERRIE

Fig.5 Expression profiles of genes in gonads of XY and YY F; hybrids

*kk P<0.001

AE £ (O. aureus) 1 XX-XY R0 e ¥ B 4 fa A
2, R WY AR HEf, Ay WG E K A
TY Jea iR [ Py A H A B 5T P BA AR B B
FIE X A e % B HE 1 WY B 4% 28 J5 0 0 I
P, BlY Befk BT W AR R e
BH ARt BRI S LG S, Y G
ik, T LGRS, Hajw gk w b
LG1 [ Ay M 5 e g SRR U, 2028 WY AL HE
)Y Bt iR AT R R R IE T e ¥ & JE /4 LGl
MAE & AmhY B9 LG23", B AR ] 24 22 2 0 B
LG23 ) AmhY A B T BRA D JE 6 W GL (5
& (LG3) - By MM e i, H H I AT
R LG3 b0 MM 1 ) e S Ao a5 25 TS RE A Bk
AT AmhY, FeZHB A ] B T BUR AR XY
W = AR B R R Y B, P R R R SR
JE f0 Y LG3 P4 51 e s X [a] W% %8 3.6 Mb, H
RS HME S e HE Y pe e M e R [l A 4
P e B LA B TR R SR XY M P ik
ML, A BT 2k PR

il , Gl R g iR, R S B IR
1 M ) P S oy AR AR 56 3K B Amhr2 1 Gsdf 85 5L
XY A4 F M ) A ) 3 A 101 SRR e B B AR
i Amhr2 iSRG MR LT 5%, HAFY,
T, KIE B (Oryzias latipes) F1 B 5 4 (Danio
rerio)Gsdf 4 5 5 78 Wt 01 43 5| R Bk B AL T R
BT, WA, fERP P i k8
Gsdf 45 22 AR e 0 B PEZ B 52 e . AHF 50 &
KR XY Mt FHE YR, RPHAEAHZ W E M
Y HE PR 58 AR

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

WG B AmhY () K IK XY Mo ]2 A7 7F
TARJES DA, H XY B 0 i L B7EA
RG22 5, XAHE 5 T ITREHE I 50A X0,
CAEMRER, BEPEAANRFEERD S RB
M P KB AT e TS RN Ge fk b, KRk,
JC ¥k R B Al % v B 45 ) T A R T A A
ite FARFP 228 25 3R, LG23 AmhY i
MM P BB A, AR S B b n] A SR
AmhY FEB 53 FARC 2 R b i
ir, WA GREE B B AR B AR R R B,
& AmhY HIR G Amh Ay AR PE 50 0T Sy e 58 0
e 1) e 5 X ] e 51 B4 A0 T ACAE AmbY B P
P E DyRe, PRI P XY 5 BAE T RE R
P KRR GRS, FEF BT, PERYeE 3 Dmy
1) 9 75 A, 25 T 350 XY AN o o e ) et e
U, ZELRUE AmhY 3 8109 7 T b iC BE 05 HE i 48
SEER, BT BRI LR Amhy 3R R HLfE
VT KSR FETE BE S B AmhY HEPEVE 5P 2 B8 7 2%
R P2 . ARG E R YY B HEn
5 XX AR, 510 XY HEM: R 5k 98%, #*
B ok [ R AR XY M #4019 Amhy &K AT B IF % 10
TP e 2 B8 1, KRR XY M B B HIL ] 8
ARt — T . ARSI R R YY iR
0 4 ol 1 ) ) S SRR R AL Y B, AR E
FEIF L) YY FEMER A RE A T ) A A
() 1 SR A R il — 2 5

170-Z, B e — 4 7 b 30 e 20 0 Al £ IR I
B XY AR G, (AANRRI R YY AR
B, YY MEREFY S A b3 P ) s £

https://www.china-fishery.cn
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1870 KorE ¥R

44 %

AW KRB R YY MMER AmhX/
AmhY ik H R E S T XY ME, XA AERE YY
AR RIS B e 08 2% 30 2 0 D IR o A R R
R AT REE 5 IR MR A R, PR HE R
R IME S XY M 550 52, XN B B 5T
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A new method to produce YY super-male Nile tilapia (Oreochromis niloticus)
by using naturally sex-reversed XY female

JIANG Dongneng ', PENG Youxing', HUANG Yuanging', KUANG Ziying', YANG Kongsong ’,
MUSTAPHA Umar Farouk ', SHI Hongjuan ", LI Guangli "

(1. Guangdong Province Famous Fish Reproduction Regulation and
Breeding Engineering Technology Research Center of Engineering Technology Research Center,
Fisheries College of Guangdong Ocean University, Zhanjiang 524088, China,
2. Haid Central Research Institute, Animal Husbandry and Fisheries Research Cneter of
Guangdong Haid Group Co., Ltd., Guangzhou 511400, China)

Abstract: Previously naturally sex-reversed XY females were found in several Oreochromis niloticus populations,
while it is unclear whether the naturally sex-reversed XY females could be used for breeding of YY supermale. CQ
and WC O. niloticus populations were introduced. The genetic sexes of CQ and WC are controlled strictly and not
strictly by LG23 chromosome, respectively. YY supermales were obtained by crossing CQ XY male fish with WC
XY female fish, and whether the F; YY male could be used for sex control was tested. The body weight, gonadal
somatic index (GSI), serum hormone level and gonadal gene expression patterns in XY and YY individuals of F,
generation were analyzed. A quarter of YY supermales were obtained in the F; generation of the progeny of CQ
XY male and WC XY females. F; YY supermales were all male and fertile. F; YY supermales were crossed with
WC XX female, WC XY female (dam), F; XX female and CQ XX female, and their offspring were almost all
male. Two female fish were found in the progeny of the F; YY male and F; XX female, and the male ratio is 98%.
At 180 days after hatching, there were no significant differences in body weight, GSI and serum hormone levels
between F; XY and YY hybrids. Testicular gene expression analysis showed that the expression levels of
AmhX/AmhY in YY were significantly higher than those of XY fish, while the expression levels of Dmr¢1 and
Cyp11b2 were not significantly different between XY and Y'Y individuals. The physiological indexes of YY fish
are highly similar to those of XY fish. Naturally sex-reversed XY female O. niloticus can be used for breeding YY

supermale fish, which can be used for tilapia sex control.
Key words: Oreochromis niloticus; YY super-male; sex control; gene expression
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