A2 % H 1
2018 4F 1 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 42, No. 1
Jan., 2018

X EHRS: 1000-0615(2018)01-0072-08

DOI: 10.11964/jc.20161110601

mENDRETITEE BEZHFENRE

E2M, REE, KXW,

FEWE, MARZE, FERT

(1. A K™ A 2 E T i K i L A 5T A

AR Ml B 8 K M R 5 BE YR P e S 0
2. M AL R 2 TE il 2 e, TL5 8

L7 B8 214081;
214128)

BE: Y THRIRELAZ EERE T FHRELS TS, DA ALK
BRI A, RFRR T BA AR REAEA6. 20, 2550130 °C)xf H £ WAK & . B
ARBEMUREKEZHEMECZARM T . LTHS0dE LI, 16°CH K4 & 4k
REBFHHETE, BEMEKRENTRE, 0°CHASRERERB TN FTFRE. HE
BmEMAE, aFFEFWEIK. BEREA KL FEFHRARBNEEZRAT, 25
CCHM A B &8, TMHEREZENSLEAT, 30°CH & o B &0 B % MR B K. fk
Hiyr mMRNAW Xk BEM A B EN A GTAE, 25530°CHALZ EENKH F Hhoyr
mRNAX £ B4 B %57 T16/20°CH. M BEHEMAIN, MEREN AT, aZ 4
EHEABOBECEZARBERY . ARXEW, ZRETALZFaBAHNERET R T
RAZBFECZ AR B EFMRAHREBRBESRTNER, EANHARLAENH AT
Ve RRERENEFRTREERAER.

KRR 0Tk f; BE; RE; BARE, RKEMTF; B4

hE D S: S 965

% A £ O B R OK IR B R A, 2
HAr s b EEN Az —, HAh2E%
%, —MIN Ry EoR P L % 3E o h S AL AT
0 50 Z i B A fi(Oreochromis mossambicus)5 H
% Ak s Fp 2 an e B F Ak €6 (O. niloticus)4=2 A2,
TE B R V6 0. 28 3 22 A3 7 i A4 2 B — Rl A 00
RAFHRMLA T Emm R, EHEkR, BTH
J M TE PR . R L 3 R SR K F R B
S R, TE AR R RN FR A 5 B T AR IR
K, A E E RN, H R HGRE  F R
FR AR €53 3 A 0 e A S0 i) 18 4 €2 728 S S R o) G R
A K TE R IR AT R L, ok 4y
AR AN ALY, T AR (7 S i PR T RE Y T
e W B — s il i e ok Y 2L A 3R
A AR EEAIM . BHO6a. Baaia
PNTTEAIEARZ YN i S Rk ¥ SPNTTR AL IR 32

I #S BHEA: 2016-11-03 &R BH: 2017-03-17

ERFRERRD: A

2l Bz Ik 1) €8 S € 3 20 i 0 A 1) AN T
ORGMRMER, sl Wi, FRiE
WEZMNRMZEY, ML s,
C 24T X SR I8 i 2 T LR AR R &
JIE T I AT T ORER AT, IR
3R G U B HE S R AR ST Il R
2R A0 7 A 0 2 R Y PR R AR (0 SR A
W EERE R, MR EROR, A5 E
BOMBEEERY; 7—MEBROR, 150"
A B EFILL R B R BT A 2R 2L ]
B S T, FR A LU A Y s R
ERG, MARAERARBIENT, &
i — R I A AR R A N R
1117 24 P 2 PR T 005 PR R AR I, I % ) T PR AR
A& AR MARE T FL s, A Kk
PR3 AL S DRSS A XA BR, R A

BB : LA H R RE S —75 4 5 4 (BK20160203)s  H [E /K 7= Rl 22 BF 98 Bt 2 A B L 45 9% (201 7HY-XKQ0203)

BIE1E&E: #EEA, E-mail: dongzj@ffrc.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20161110601

134 E2M, S R R Y L0 £ A R (1 3 73

55 3l ) B 1 £ R O I PN B & B RN s B T
AR, AR S Y (Cyprinus carpio) I, i
BT AFRE A bt P (R A IR
oAb AE 5 1 o AL AT A

HAr, AS050 % 76 Dok g W 21 & 4 fa ) {4
oA RO E 2 T A SE, L EEAR
[F) At 21 55 I A K 1 e bl 3 A st 1% 22 RE P
5%, s FAR e KB T AN AR 2 B AE
wmiE2Es, HhAaaPEamfRKiERe T
CIEREFI R BELT B Al A FR A P R
P FE SR BT, TRl TR EERRENIIEE
FEAD FEREERE -, ARWEIT AN XL P R kA
309 1) 4 A 708 S [m) AT, AT 5% S T L R e HE e L
A fe | T 2 R I T 1 DA B Bz IR 0 3R T 68 3K A
My sz, DUEA S 20 % HE AR 8 o0 4 AR S5 st
&5 F LTI 5% 32 S Al

L bR

1.1 SEIENH

SEHS O PG 21 % £ rp K R A
5T BE IR K Mk AT 5 0 F 20094F M e V5 IE 5|
HE, IEAEIR K WL A FE o B e A A B
HAITFREER . PENFEEF . Kby
MLl B AR e R N SR 20, BORE A ok
FAFIRESCE . LU0 M 0] 1G5 5 (40.4+0.14) g,
LI TR RIS 24 ho SLIAEIR K WL 5% H 0
SRR I M Y SR AT

1.2 g 5EHEEE

LR TSR EE K (16, 20, 255130 °C),
Sy HIRE NTI6. T20, T25M1T30, HAH3NEE,
BAHEE20R M, LERABAKIERS . &
K A3 HE09:00F116:0045 F M 1K . FRFH S50 I 1R
T20154F 12 8H , SLua WIfa], e 2 il 45 5%
FEAR R B, pHIEE [FI 2 7.0~8.5, &R E KT

6 mg/L., 20164F1H 28 H SCy 450, S50 445 o it
RE24h, ICSERAR AR SR, FREE AR HLA
RIS, SRR A T RIS, b
PUIS R, RAG LT BB B o &8 BBk LA K IfiL 77
FE SRR A AR, T R R S P I E
[vi) B R A5 4 i JHF U RAL PR T i R ity ik 1A
(tyrosinase, yr)JmRNAF RS, o il 7
B T80 CCUKAR IR AE . IT [ £ i) 35 5 IR 350
Bk, T U0 A A

1.3 Mo

21 % AR fo F R I 3 i K R T R
FH L 245 £ DAT ) i 22 TR I (TY ROl K 9 8 1 57) 3 7
filA5 7 BT (Rayto RT-6100) b 5E , 5 J7 1%
FH BT AR — 2 e 0 1% T30 G 72 T o 3

Tyr# Bl mRNA & & 547 AR | iR
S A RNA ) $ RS 95 Jir P il R ) A= M R
A BR 2 w9 41 ZURN AR B2 0 7] (DR 104) Y
PRAELBRSE R, A3 0l FA A% R 2 R U A (OD260 -
0D280) (Eppendorf, 74 [&) 1 Bt Jig 4 58 i FL ik 62
MIRNARY W B FN BT . SR 5 HPrimeSeript™ Real-
time PCRI& | & (TaKaRa, H 7Z)¥500 nghy i
RNAJ % 55 il cDNAEAR

S5 % E B PCRICFX96TM Real-time
System (Bio-Rad, FEE)SER, trflf-actindkH )
S O fEPCRY [ (& AR 5 T o 78 7. 21 %7 3
07 5k 5 55 2H BUHE (NCBI SRA B [ SRP076062)
1 FI A cDNAJF S T8 . SEmEE i )G, &
A FRFE KT B AL 3 4% £ ik ) R v . LA AN
JHRE, 321G —AFEA . Ry, LLp-actin
KNS, BIEARINEE . KNRFRH25 pL:
1.0 uL cDNABEH, 12.5 uL 2x SYBR PreMix Ex-
Taq (TaKaRa, HA), 9.5 uL ddH,O, 1 I FiiF5]
Y10, W 4AF: 95°C30s, 95°CS5s, 60°C
30s, JA0MEH, TS5 HICFX Manager™#K

#z1 AN EEPCRS|4)

Tab.1 Primer sequences used in the Real-time quantitative RT-PCR analyses

ElE| PCR“#K/IMbp
primers sequences (5'-3") PCR product length
FEZ RIS IE 17 514 tyrosinase forward TGTAATGCCACAGGGGAGGG 126
M BRI S M 514 tyrosinase reverse TCCTGTCTCGTACTCGGGGA
B-actinlE[5]4)  B-actin forward GTACCACCATGTACCCTGGC 224
B-actin/< [A1 5%  PB-actin reverse TGAAGTTGTTGGGCGTTTGG
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Tab.2 Effects of temperature on growth performance of red tilapia during overwintering period

25 groups

oiH

item T16 T20 T25 T30
YikFitt/g  initial body weight 40.44+0.08 40.48+0.07 40.46+0.07 40.4020.04
KAk E/g  final body weight 41.68+0.32° 46.26+1.70° 50.98+1.09° 59.03+1.91¢
A /g weight gain 1.24+0.32° 5.77+1.70° 10.52+1.12° 18.63+1.21¢
BT % /% survival 81.67+1.67 83.33+7.26 95.0045.00 90.00+2.89

I FARREARRNE R OR % 7 B3 (P<0.05), T
Notes: in the same column, values with different small superscript letters mean significant differences (P<0.05), the same below
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Fig. 1 Effects of temperature on apparent skin color of

red tilapia during overwintering period

From left to right show the apparent skin colors of red tilapia reared at
16, 20, 25 and 30 °C respectively
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Tab.3 Effects of temperature on tryosinase activity in skin and serum of red tilapia during overwintering period

25 groups

it S R T 1%
tryosinase activity Ti6 20 25 T30
B k/(U/g)  back skin 0.068+0.02° 0.075+0.03" 0.085+0.03" 0.067+0.03"
MEEE 2 /(U/g)  abdominal skin 0.033+0.003¢ 0.040+0.000™ 0.055+0.002° 0.042+0.002°
Ii%/(U/L)  serum 11.50+0.30° 13.04+0.24° 15.07+0.09° 12.07+0.22°
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Fig. 2 Effects of temperature on relative mRNA
expression of tryosinase in red tilapia during
overwintering period

Different letters mean significant differences (P<0.05)
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Effects of temperature on body color of Malaysian red tilapia
during overwintering period

WANG Lanmei', SONG Feibiao’>, ZHU Wenbin', DONG Juanjuan °,
FU Jianjun', DONG Zaijie "**
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture,

Freshwater Fisheries Research Centre of Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214128, China)

Abstract: In recent years, red tilapia has been gaining popularity due to its very fast growth, the absence of black
peritoneum, salinity tolerance and adaptability to any culture system. However, the pigmentation differentiation in
genetic breeding and skin color variation during the overwintering period are the main problems limiting the devel-
opment of commercial red tilapia culture. The pigmentation differentiation is not reversible and skin color vari-
ation during overwintering period is reversible with the environmental temperature increasing. Coloration patterns
including whole pink, pink with scattered black spots and pink with scattered red spots have been found in our
breeding population. In order to further understand the genetic molecular mechanism of pigmentation differenti-
ation and variation so as to solve the skin color variation during overwintering period, this research compared the
effects of different temperatures (16, 20, 25 and 30 °C) on apparent color, tyrosinase (Tyr) activity and skin pig-
ment cells of Malaysian red tilapia during overwintering period. After fifty days experiment, we found the body
color of most fish in T16 group changed to pewter from pink at the beginning. Most of the abdominal skin color in
T20 group fish also varied to pewter. But the fish body color in T25 group had only slight change and the body
color of T30 group was still whole pink. The Tyr activity of fish back skin, abdominal skin and serum increased
with increasing of temperature, and was the highest in 25 °C group fish. However, the Tyr activity decreased in 30
°C group fish. The blood #yr mRNA expression increased with increasing of temperature, and the muscle #yr
mRNA expression in 25 and 30 °C group fish were higher than that in 16 and 20 °C group. The melanocytes of
fish dorsal skin decreased in number with increasing of temperature by slice microstructure observation. The res-
ults suggest that the color variation during overwintering period of red tilapia may be related to the changes of skin
melanocytes and Tyr activity. The further study of the regulatory mechanism would help to understand the genetic

mechanism of fish body color and improve the body color features.
Key words: red tilapia; temperature; body color; tyrosinase; slice microstructure; overwintering
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Plate Microstructure section of back skin in red tilapia

1-4 show the crosscutting of back skin in red tilapia reared at 15, 20, 25 and 30 °C respectively; 5—8 show the longitudinal cutting
of back skin in red tilapia reared at 15, 20, 25 and 30 °C respectively
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