HaE R SR 2022,37 (6): 741-747 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2022.06.008

WORBL, RHEE, KOO, L EEIE SR ACUR SRS D] AR R, 2022, 37 (6): 741-747.
XU S Q, ZHANG S Y, ZHANG W P, et al. Temperature-induced Feminization of Channel Catfish [J]. Fujian Journal of Agricultural Sciences,
2022, 37 (6): 741-747.

i 8 155 T D = S B M 1 AL A 5T

mEg?, ke, kR FY, aws', Toe’,
GEX RN RS Sl £ S

(LICHA VAT, 095 Mat 210017; 2 (L3R IERFIBTER 2 5K 0t , 105 R 222005;
3ATHA RN RF IR S A&, 7098 Bal 210014)

7 . LB e w0 R & iR E S 50 5 SR M 50 5 48 90 M B A SR A b 1 S K IR TR
[53%) WHE (30£05) € (T-30, CK), (33+£0.5) °C (T-33) 1 (36£0.5) °C (T-36) 3N E 4 X} 1dah i
g a4 0 30 d AOIRE A S . X U0 C AL ALY 60 H IR U8 £ I B IF ST A KB L FEIE R IR ELE AL H
0, TR) A 25 A A2 e ) 5 0 SRV T S A A I PR 2R 4 SO St ) 2 AN 2 0 2 7K T L5 45 A 1 6 ) A e 45 44 A 70
BN % FAKTF o ik —2 K QRT-PCR J7 ¥4 43 1A W00 A P P 300 s i 36 TR e | Y 2 2 30 s A 6 R foxi2 #6150 H
W XX MEf . XY DhMEf O b R R KT, (&R T-304 . T-33 44 A T-36 4R 56 £ 10 17 75 2 40 5 R 95.33% .
91.33%. 82.67%; BEEMREEM TS, &AW AR RELGINEE/N, T-30 4. T-33 HH T-36 ik @
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Abstract: [ Objective] Water temperature required to induce feminization on male channel catfish fries before sex
differentiation was determined. [Method] One-dah channel catfish fries were treated for 30 d in water at the temperature of
(30%£0.5) ‘C (T-30, CK), (33%0.5) "C (T-33) or (36%0.5) ‘C (T-36). Growth and rates of survival, ovarian formation, and sex
reversal of individual fish that had ovaries differentiated and formed in 60 d with positive genetic sex identification were
measured, calculated, and recorded. In each group, the ovarian development of XX and XY females as determined by the
anatomy and H&E staining sections was compared and analyzed. Subsequently, qRT-PCR was used to detect the expressions of
foxI2 and dmrtl in XX and XY female ovaries as well as XY male testis at 150 dahs. [Result] The survival rates of the fries
under T-30, T-33, and T-36 were 95.33%, 91.33%, and 82.67%, respectively. The body length of the fish under T-30 measured
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at 9.13 cm, under T-33 at 10.14 cm, and under T-36 at 8.80 cm, while the body weighed at 6.31 g for CK, 9.76 g for those under
T-33, and at 6.11 g for those under T-36. The ovarian formation percentages were 51.00% under CK, 66.67% under T-33, and

77.67% under T-36. On sex reversal, the majority of oocytes in the XX females were at stage Il under T-30, but under T-33

and T-36 in the XY females. The stage III oocytes were found in the XX females under T-30 as well as in the XY females under

T-36. Under T-33, the XY female channel catfish showed slow oval development with unclear outline and coelomic mucosa.

The expression of foxI2 was upregulated and that of dmrtl downregulated in the XY females. [ Conclusion] The

physiological sex before sexual differentiation of channel catfish could be converted to female by continuous high-temperature

induction.

Key words: Channel catfish; sexual reversal; temperature; feminization
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Table 1 Particulate feed adjustment for channel catfish

Tkl [ SR ERUS S PR
Feed Body length/mm Feeding days/d
B 1~6 3

ORE T RS T 6~10 6

TRORE LS 2 9~14 6

TR RLS3 13~18 6

ORI kLS4 18~28 6

12 £KHERE

1 60 HWS I, SR FH -2 38 HT IR £ g HY R R iR 3
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TR B AF IS G 00, S5 2 b Bl AL % B 100 )2
W, It AR R A KB .
1.3 BEMHIEE
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AR T O B B0 S iU O & B (R 3), TR K
I AR R AR, YRR E) 36 C B, ik
5540 Y AET6 ALK 82.67%, S H M mi4] &L i P2
5 (P<0.05), T334 B MM KK . KEH R
3R, T-36 AiE A . RES R 3 4



744 RER L F R

37 %

%2 (RT-PCR RFi5|¥%
Table 2 Primers for q-PCR

R 519 P51 (5'-3") KB B K
Gene Primers Sequence (5'-3") Length/bp Tm/C
il dmrtl-F GTGATTACGGCTTTGCGGTG 20 57
mr dmrtl-R TAGCGGGAAGGCTGACAAAA 20 56
oxi2 foxI2-F TGATGCACTGCCCTTACTGG 20 57
Jox foxI2-R CACAAGTCTCGGGTAGTGGG 20 58
b a-tubulinF AGCCATACAATTCCATCCTGACC 23 56
o-tuduim a-tubulinR GCGGCAGATGTCGTAGATGG 20 58

K, B2 34z m AR LR EtER
(P>0.05), T-302H I3 85 TE Bl LL 1) R 51%,  fE 2 F
Fe BT 1:1, BEEREHR S, 50 /A0 on 58

Fe BB i, PR R SR R E A DG . S AL AE
GRS TE B He ) R i R 3 B g 2 22 R (P<<0.05)
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Table 3 Growth and survival of channel catfish and proportion of females in each experimental group

A EanES (LSS
Group Survival rate/% Body length/cm
T-30 95.33+0.94 a 9.13+0.75
T-33 91.33+125a 10.14+1.39
T-36 82.67£1.25b 8.80+0.81

R 51 ST AR LE A BRI
Body weight/g Ovarian ratio/% Sex reversal rate/%
6.310£1.58 51.00£1.03a Oa
9.761+2.80 66.67£1.22b 31.98+1.34b
6.113+1.62 77.67£1.35¢ 54.43+£1.96¢

RSB EARANG FRZOREREE (P<0.05),

Means with different lowercase letters on the same column indicate significant difference (P<<0.05).
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XX A ) B BE 40 A LT 30 O Rk Al ol 3, T-36 4
XY Ph o A A /b i A BR BEAH M, 17 T-33 41 XY
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2 XY Oh M fo ) B9 B4 A A5 /D T XX MR, HLZH A
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H1T-36 2L OP BEAHMIAZ N 2046 3 AL B,

A R B B, T-30 41, T-33 414 T-36
HZ P EE T IR, T-36 44 XY M fa it 5P 5 %
HIEH, H T334 % XY My o5 5 %%, o
AR, H5RIEFRAHE, FEAS T
23 BRENMINFUEXEERREENEIN

XF 150 H i T-30 20 ol £ £ f1 B 55 DR 5
H8Y, DL K T-36 41 XY Dh i fo T XX £ B S 40
UL mRNA J5, it qRT-PCR Jy 2 46 0 i 4

e BE A dimre ] FUME P P 531 ke o S5 A fox2 7E 3R
HA M RERE (K 2), 45RE/R, dnrl 5
PILEIE B I RS S b i SRk b i, 5 T-30. T-36
A EHAS M RSIREREREER (P<
0.05), 5 T-36 1+ XY D fr 1% ) 5520 2100 1 & Pk
Z5 . foxI2 SERTE T-36 40 XY M farhgediis, 5 T-
36 LA MEfn, T-30 ZHIE W MEf . HEAAYPERA SR B
FhE2ER (P<0.05).
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KA. C. G#& T30, T-33, T-36 Af XX MK INEANY) B, B E. 172 T-33. T-36 4 XY Dy op 84 1) v & B B, D,
H /2 T-30. T-33. T-36 A XX Wi ¥ 50 A SRR, B F. TR T-33. T-36 4 XY Dy e £ 1 59 5L 2 3 14
A, C, and G: histological ovarian sections of channel catfish (XX) under T-30, T-33, and T-36, respectively; E and I: histological ovarian sections of
sexual reversal channel catfish (XY) under T-33 and T-36, respectively; B, D, and H: ovarian anatomy of channel catfish (XX) under T-30, T-33, and T-
36, respectively; F and J: ovarian anatomy of sex-reversed channel catfish (XY) under T-33 and T-36, respectively.

El1 60 HEBE - X EmONELER

Fig. 1 Histological sections and anatomy of ovaries of 60 dah channel catfish
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WEfh OPEL fEfaoRE S MESR RS DYl fh gp S MEARONEL  AEfOREEL MR O O fo O
H HL
Tissue Tissue

A9 BE 5 SR A A ) 20 A IR dmr ) FIK R, B O BE R SCR MME P P T g SRR foxl2 RILE . BN E FRERORREEESR (P
<0.05) .

A: mRNA expression of dmrt1; B: mRNA expression of fox/2. Means with different lowercase letters indicate significant difference at P<<0.05.
2 BRRXEEMRSHERRE
Fig.2 mRNA expressions of sex differentiation genes in channel catfish
YAk d7 oAk, et R a0k g7 H o, YIRS i KRR R, AR
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