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KE VL% 85 ( Cyprinus carpio var. color ) J2& 858 [1)
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OFRIAL, A5 2407 (WR) “KRAE” (RB) |
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2018 45 J, B VUi R 2 7K 7 bl okt % U
el (R ) PR AR 2 R (U RAR”
RB FI“ 441" WR) RV R BE ) MERE £ 4% 1 41, &
N ARG J5 , F4 520 D9 34 50 Ui A T 3 38 1L
b BCE TR AOK B AR B AR BEIROKIR N
21 ~25 °C, WRARWFAL A Jo T HE B4R h gk 2
73 KR A ORAFAE 21 ~ 25 °C, Hefn] 3R 30 d,

4y MIBUZHE 5 24 h(24 hpf) .36 h(36 hpf) il
48 h(48 hpf) P52 AE 45 100 ki, DL KBS 1 d
(1 dph) 2 d(2 dph) .3 d(3 dph) .5 d(5 dph) .10
d(10 dph) #1115 d(15 dph) FyFFHEf 2% 100 2, H]
4% Z W EEF W (PFA) [E 72 24 h 5, £ 0K H
FEAb PR 2 b, SR 5 FHTCK LR A TBCT 20 “C K
Fe ORI A T o
1.2 ZEHUREGRMABMEAENE

53 I BEATLZE B b 3R 4~ B ST AR i 42
LI IR E R 5 S FEREf 10 8, IR
T LS LA™ AR ity R ATFE £ 119 58 €8t IR 1] K
AR AN S A3 A A IRORAE
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131 JEA A 38 R4 il 2%
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5 BT ] BEAE A1 37 45 X (37-UTR) B34 5
R A & 5 ¥ ( mifa-insitu-F;
AGACATCTCCTCCTTCGTATTC;
GTTCACAATGCTAACAGCC) , #kJ5 519 47
PCR 589k 429 b K A9 319 1 B 4513
P Bt 5 Peasy-T3 #4434 £, 5% AL I A2 25400 i
Top 10, 415 B R 4 BUTORL , B§ V) 3R45 mitfa FE [N
LML )5 , #2 I] Promega T7 %% 512
UL BEAT e S RN, AR AT mitfa FEDR JEUAL
AACREL o IE CEREHFIH] SP6 &% S & i1y
Fesko PIFRREHRAET -70 CH M.

1.3.2  fFHERERIFAL AL

B -20 CykFPRAER S dph 1110 dph 2
PR ARV LR B HE A S T TR 2458 .

WA JeAs AR 28 75% B[ V(WP EE) - V
(PBST) =3:1],50% HI[%,25% i, PBST( k3
YO WU JBE 2K, 4 1 20 min, A (39
(0.9 mL DEPC 7K 0. 1 mL 30% H,0, #12.5 uL
5 mol/L NaOH) Y6 HE R AL FH 10 min 2 {7, 25, PBST
PE2 U, AR 1S min IR fiRTE 7 AL B], H E K 7R
37 C i1k 10 ~ 20 min; 4% PFA [& % &b 3 30
min, PBST J&¥E 3 X, 15 min/¥%; R PBST, il A
WA Hybe ™, T 65 CHURE 4 h, ZERTIA:
W, IMATFIIE 65 C ) 400 pl 2432 Hybe *
(HREF TARME N 1 ng/ul) ,65 C RIFER

PUARIEE AR I, TH R 2 58 J5 3% B AR AT
50% HgERE AT 5 x SSC (1 mL.500 L HY [ i,
250 w20 x SSC,250 wL JCE/K) ,65 CAbHE 20
min,50% H A 2 x SSC,65 °C 4 FH 20 min,
2 xSSC,65 CAbFH 20 min,0.2 x SSC 65 C LbF#
2 %,20 min/{K (1 mL:10 pL 20 x SSC,990 nL
JCHE K ) , MABT = J& &b 30 min, PBST 43 15
min, A (1 mL:10 mg BSA,5 wL Trition-
100,995 wL PBST) ,37 C #M] 1 h; EFREMIR,
AP ( Anti-DIG-AP FAB: &3 =1:2 000) ,
4 C WEIR.

B B s TR, W DR AR AR A,
PBST ¥ 5 ¥k, 20 min/¥K; TSM 1 ( Tris-HCI 0. 1
mol/L,pH 8.0, NaCl 0.1 mol/L,MgCl, 0. 01 mol/
L) {EvE 2 ¥k, 20 min/¥K; TSM 2 ( Tris-HCI 0. 1
mol/L, pH 9.5,NaCl 0. 1 mol/L,MgCl, 0. 05 mol/
L) W 26 2 U, 20 min/¥; 1A 6 (20wl
NBT/BCIP #1 1 mL Tris buffer) }& % {4, 25 i3 ¢
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Jel e, —E R E L 1K R A 5EHE ), PBST I
20 min; FAMEMES 4% PFA [EE 5 4 CHRAT

2 4k

2.1 AmMEBRNIIMEE AR NI FNE

24 hpf, KLVTR SN NIG K& B 2 WLRZON 1, It
Bf AR RN 421 PRl o I VTR S0 ) U i 1
R H) B R BB T -al,bl), £ 36
hpf, WG RR A €2 1) R B 35 53 A /0 it PR 2 (A
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dph, B AR LA, W3 1A €0 206 750 R YT % 6947 K UL
SE| W K, TR AR 6 # I # ( Cyprinus
carpio haematopterus) {4 WEE & PRI H IR 14 4 0. &
Rt 2Bz Lo LA Rax, ik
VLR R B Jh 5 3 4 e AN (], PR 20 R AR B i
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LTV R ER, BB YRR LR B AL T O i R
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FRERR AL A H BB KM, AT
BRI R LR ML) Sk 358 R0 T A SR K A1 it B
A IR R DA 8 R U B« R VTR LA Sk 5 3 4
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Formation of melanin and mitfa in-situ in the Oujiang color common carp
( Cyprinus carpio var. color)

YU Luwei'*?, CAO Siyu'*?, WANG Jun'??, WANG Chenghui'*"

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University ,Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai
Ocean University , Shanghat 201306, China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean
University ,Shanghai 201306, China)

Abstract; In order to understand the formation of black pattern in Oujiang color common carp,and to learn
the important function of pigment related gene. and further study the molecular mechanism of black patterns
formation in Oujiang color common carp or other fishes, so in this study, the melanin development was first
observed in RB and WR. Meanwhile, the in situ probe of mitfa was prepared for analysing the exprssion and
localization of mitfa gene in the important period of melanin development, according to the observation of the
development of melanin in RB and WR in 9 development periods. In RB, the melanin appeared in the eyes at
36 hpf firstly, the melanin was first observed on the body at 3 dph, then melanin appeared locally at tail,
abdomen and dorsal. In WR, the melanin only happened in the eyes, no melanin was observed in other
position. Whole-mount in situ hybridizaton mitfa gene showed that the hybridization signal appeared on the
head and abdomen where melanin appeared. When the melanin significantly increased at 10 dph,
hybridization signal increased and more obvious. But even these is no melanin in the body of WR, the mitfa
gene hybridization signal also can be observed. This study suggests that miifa gene plays an important role of
melanin in Oujiang color common carp, but it is not responsible for the difference of black pattern between
several Oujiang color common carp.
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Plate I Time series of observed melanin in RB and WB color types of Oujiang color common carp
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L. 3 dph “RAE”K#R; 2. 3 dph “ AL JKTHE; 3. 3 dph™ KAE” ;4. 5 dph “IAE” K5 5. 5 dph™ KAE”JKFEE; 6. 5 dph™ K
A7 RHR; 7. “KAE710 dph 35 8. 10 dph® RAE KT 9. 10 dph “JKAE™ FE#; 10. 15 dph*KAE" %#; 11. 15 dph™ KAE™ K

5 1215 dph* AL BT
1. 3 dph RB head ; 2. 3 dph RB middle of body; 3. 3 dph RB tail area; 4. 5 dph RB head; 5. 5 dph RB middle of body; 6. 5 dph RB

tail ; 7. 10 dph RB head; 8. 10 dph RB middle of body; 9. 10 dph RB tail; 10. 15 dph RB head; 11. 15 dph middle of body; 12. 15 dph
RB tail
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Plate T Distribution characteristics of melanin during development in Oujiang color common carp
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1. 3 dph; 2. 5 dph; 3. 10 dph; 4. 15 dph; 0 =ff BUERRMRE R AN ORISR RN 5 2060 =Ff ISR O R AN (SRR R A1)
1. 3 dph; 2. 5 dph; 3. 10 dph; 4. 15 dph; white triangle, Granular melanocytes; red triangle, Mature melanocyte
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Plate I Changes in morphology of melanocytes in Oujiang color common carp
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1. “RAE"10 dph, BHPESE R 5 2. “ KAE”10 dph, [FIPEXFHE; 3. “RAE” 10 dph Sk #; 4. “ KAE”10 dph JKT-#8; 5. “RAE”S dph; 6. “ 4
2175 dph; 7. “KAE” 10 dph; 8. “4£1” 10 dph(5,6,7,8 FHPEZER) 5 #ik. Ze5(5%
1. RB at 10 dph, positive result, mitfa anti-sence probe in situ; 2. RB at 10 dph, Control group,mitfa sence probe in situ; 3. 10 dph RB
head; 4. 10 dph RB middle of body; 5. RB at 5 dph; 6. WR at 5 dph; 7. RB at 10 dph; 8. WR at 10 dph( 5,6,7,8 positive result) ;
arrow. In-situ signal
BRIV “XIE” £ FEHUIRE mifa BEEREERRALER

Plate IV Whole-mount in situ hybridization of mitfa gene in Oujiang color common carp
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