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KL R A 3% B SR AL T EARAY ISR R iR RS 2 A%
TR HEZh W 1 A W 2 R s AR 2 A D BRARRC R, S T
cypl9al BERE W ¥ 10 2 () £ B8 & & . XRE R i £0 2
9 A A S Rk S 9 90 L AE A A L O A% 1 g 6 ]
(14 & 15 5 A5, T RE X 1 A U kAT P ) 2B K R A g 22
RHE—EMNSHME. T8, 5 EREH LR,
IR R N QIS PR = S 2T e N % A i
MIFRFEIREE R, AR ik 1 W% RO vl o s 2O T Bh
BTG B 1 DU AR TR 2 W LS A RE I8 2R R
FEATTARE I, O A5 A U 5k 17 A K O 3R] B S A A
M A E B A K,

ABFFE P AT RE 12 F S A A AL iU A ik
Ye 5k F 58 X 4, SERE AR AT TR B cypl9ala FE
cDNA JFFI A 5" ML T 5], 35087 cyvpl9al 7ER
{6k 2 21 (] FRAS PE ] 10 2 35 E U 28 5 X L 5 0
S8k Ay M TR0 2 KR A B 2 S o I R DG 2 R P
A5 AR VR BRI R R R M 1 4 HILR . DA O £ 25 R
R AE B 11 18 950G 2R 2 pE BB A 4l

1 #RlE7I*

1.1 R aEkiE

DLBF AR A A DU A A e Bk Ok SR AR L Gl A A T
BEARAS T — AR o JLAE A [ PR 55 T 5% 58, B AL 3% B
12 7% 0 A% M DO A% A ME IS R4 9 B T AR
WHoE .
1.2 DNA 1 RNA K2 EXF1 4

PR 6 0 1 MS-222 (100 mg/L) R . I 4 {4
K AR TS 43 L B UL PR BT I AE WA
HURJG & T —80 CukAfi T /A7 . FRSIRER /S e
HEH IS H AU DNA, F Trizol 2 H RNA, 437
FH 196 BN #% Ik A48 Ak 43 0% 9% B 3T (NanoDrop
2000, USA) Kl 42 L DNA Fl RNA (1) 58 % 1 Fl v
B, K 3 NMEAR RNA RS 1ER 1 MREA
FHF Ja 22 0 3 8 40 7
1.3 cyp19atla EEM £ K CDS #1 5 M| E = 5
T hE

FE T 25 3 T A6 DR A A 0 X8 e k4 4 e skl
FHASH) cypl9ala #4y cDNA F51 (GenBank ac-
cession No. AB531496.1) .43 %#it 5'RACE A1 3
RACE 5% (F D, # B & (TaKaRa, Japan)
VLI ) ve s HE 5'-UTR 1 3'-UTR £ %1, PCR
W22 I I alifb 3 2 B A L B v R S A L 3%
PR E AR AT B T . 0 45 5 48t

N1 5 . FH DNA Star B4 PRES 2] cypl9ala
R 4K CDS 751,

T PHESRIG 2K CDS F41 . 2R F & SUA R
XFF PCRChigh-efficient thermal asymmetric inter-
laced PCR,hiTAIL-PCR) R " 84 Ik cyp19ala
5 T 5, AR R A TR cypl9ala 1Y
CDS J¥41 5 B 5 1 (4 75 5] bb T #E 0 5 — 4 i+
JFA ARG HESE — S 7 5 Bt 3 SR E R
SEVEG| ¥ (special primer, @ #& SP1,SP2,SP3)E N
TSI Liu %1 LADL-5 K BEHLE 9T 514
(longer arbitrary degenerate primer){E & EIiE51 4
(R D#ATESLE 3% PCR Y 4. Hrb 55 1 4% PCR
DL Bk BE 21 DNA S #EdR , ] SP1 #¢ s 51 ¥ 5
LADI-5 HIF I Wl & AT 971 SR 5 #4561 e 9
B WAR B 40 ARV A 2 % PCR B, ] SP2 5
ACL G Y 3G WG K268 2 54 3 7= W) /s % 10 1%
YE% 3 % PCR &idie, 1 SP3 5 AC1 #4744,
%5 3 % PCR 7= & e M, ik | % #2 Fe A B
TORE S E I L 2% DU R AT BR A W, D
R N TR AINTCRG » H DNAStar S PF
143 cypl9ala B 5 MFIFH] .,

14 cyp19ala HEE CDSHM 5 MEFFNHNEWIS
BESH

X ve AR 9 CDS FF 41 BioXM 2.6 T iH &
L% % 51, Jl SWISS-MODEL Chttps://swissmod-
el. expasy. org/) W K H T M = 9 &5 M. H
SMART (http://smart. embl-heidelberg. de/) i
BB R SF 45 49 380, Fl PROSITE Chttps: //pros-
ite. expasy. org/) W I & [ it ) g kk. SR 5 H
Clustal W (2.0) Chttps://www. ebi. ac. uk/Tools/
msa/clustalo/) ¥ R cyp19ala I H 415 1) &
W7 51 5 HL At 4y o AT TR D5 LU . T MEGA X
i) 48 {2 A i# (neighbor-joining, NJ) ¥, ¥ V& ik
cyp19ala FEH i it & 502 T 41 5 HALH HE S 9
W) S B R 7 AN AT LU X, i R G AR .

FAE LR B4 NNPP Chttp: //www. fruitfly. org/
seq_tools/promoter. htmD) Fiill cyp19ala K H 5'
] 3 77 % (1 4% 0 JC 4 (promoter core element,
PCE) %% s 15 f37 5 (transcript start site, TSS),
H AliBaba 2.1 Chttp://gene-regulation. com/pub/
programs/alibaba2/index.html) flI Cister Chttps://
zlab.bu.edu/~ mfrith/cister. shtml) F Ul 5 N 3 )%
H F TR L S 25 G 0L R
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15 cyp19al EZEH MEFRMENRIEIER
T

W4 50 e AR A5 19 cypl9ala B9 CDS J7 51,
Primer 5.0 B T cypl9ala By qRT-PCR 514,
NTfE cypl9alb 5 cypl9ala MK 2T, AR
ARG A K e S LN P ARAR 1Y cyp19alb #8753 CDS J
4, ¥ it qRT-PCR 5| ¥, 3F H Je ik 19 B-actin J¥ 51
(AB200265. D) &1+ NS 519 (& D, HE cypl9alb
5 cypl9ala 158K LR FOATPER] 1 Ik 2 57

P2 B B RNA F PrimeScript RT reagent
Kit With gDNA Eraser i & (TaKaRa, Japan) JZ

kN cDNA, X5 SYBR Premix Ex TaqTM
K7 & (TaKaRa, Japan) , LA A5 A& | DU A5 14 8 6 25
HA) cDNA HH M, 7 ABI 7500 FAST Real-
Time PCR System (Applied Biosystems, USA) | f
M oeypl9ala M eypl9ald BIFRIKAKF, FH 2 2
D7 iR R (AR R aA .
1.6 HIEHH

JH SPSS 19.0 4 % % 4 25 R 47 48 1 2 ik
L R E 2 51 (one-way ANOVA) DA K
Duncan’ s 2 8 WA AT 10 35 PR A6 55 43 #7 » P <<0.05
N2 5B Origin 9.0 FAFEA .,

R1 R cyplal EEMFTESHATABISIHY

Table 1 Primers used for cloning and expression analysis of cyp19al gene in M. anguillicaudatus

514 % Bk

SIYFHI(5'-3)

Primer name Primer sequence(5'-3") ik Usage
GSP5'-0O TTTCATCAGCCCCATTTGTG 5'RACE-PCR
GSP5'-1 AAATCCACCGTAGTCTCCCC
GSP3'-O TGTCTCAGTTTTCTGTGTGTCC 3'RACE-PCR
GSP3'-1 TAGCATCCCTCAAACCAACA
cypl9ala-F ATGAAGCATTTGCGTCTC qRT-PCR
cypl9ala-R CAGAGAAACAGCAGTAGTAATG
cyp19alb-F ATTGCTCGGGTTTGGAT
cypl9alb-R GGTAGCGTTGACGGATA
Bractin-F CCCAAAGCCAACAGAGAAAAG
Bractin-R GGAAGAGCATAACCCTCGTAGAT
LADI-1 ACGATGGACTCCAGAGCGGCCGC(G/C/AIYN(G/C/A)NNNGGAA hiTAIL-PCR
LADI1-2 ACGATGGACTCCAGAGCGGCCGC(G/C/TIN(G/C/T)NNNGGTT
LADI-3 ACGATGGACTCCAGAGCGGCCGC(G/C/A) (G/C/AYN(G/C/A)NNNCCAA
LADI14 ACGATGGACTCCAGAGCGGCCGC(G/C/T)Y(G/A/THNCG/C/T)NNNCGGT
LADI1-5 ACGATGGACTCCAGAGCGGCCGC(T/A/CYNCA/G/CONNNCCAC
AC1 ACGATGGACTCCAGAG

cypl9ala-SP1
cypl9ala-SP2

cyp19ala-SP3

TCTGACCGACGTTGTCCGA
CTTTCATCGGCCCCATTTGTGCTG

GTAGTCTCCCCGAGACGCAAATGCT

2 ER55MH

2.1 RH cyp19atla EEH CDS F F451E

VWK cypl9ala W B cDNA F ¥ 4 KN
1 905 bp, 4% 29 bp 1 5'UTR FF41.301 bp Y 3’
UTR FHF 1 575 bp B ORF F31, dafh 524 P&
FEMR B B P SRR IE N & 1 iR o 8K B IR SF
SER IR T TR, VR cyp19ala He DX g B (1) & S
R F 5 5 B FE 46 ~55 i A 1 MK 2% B X (low

complexity region), £ 67 ~505 i A 1 4> P450 &
45 #4388 (Pfam domain), Al PROSITE X H I fig
T A B, AE 449~ 458 v A7 FE 4l {4 R P450 2
RN 8 AR N T NP AR W 0 B i B U
Al T A7 b3 & I, AE VR B cyp19ala A
AL AE JF A AL B Y 3 S AR SF A B, A il
T-HE5E X (55 28 [8 B2 ) BT 45 6 A Q) L 05 B AL g F =
PRAFIX DA M I 21 R 45 & X (B 1), 3% 3R B 8 B Y
cypl9ala FHPEA MR R 57 B fb i 5L A 1) 30 o
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fit, SWISS

G B 2 B =

121
241
361
481
601
721
84
961
1081
1201
132
1441
156
168

MODEL # 4 %F R 8k cypl9ala I HEHK
RAE Ry P 25 R 2 s, R ﬁlb)&i@%ﬁ‘@ﬁio

TTTAGTCTGTTCTGTACTCATCTATATCTATGICATCTGAACTGCTCAAACTCTTTGAAATGAAGCATTTGCGTCTCGGGGAGACTACGCTGGATTTTCAGATTCATGGGACCTGTAACA
MASELLI KLTFEMEKHLIRLGETTLTUDTFAQ QIHGTT CN
GCACAAATGGGGCCGATG%AAGCCTGCAGGGAGTCACAGCTACATTACTACTGCTGTTTCTCTGTCTGCTGCTGGCC\TCGGACAACGTCGGTCAGAGAAATCC%ATGTGCCAGGTCCTT
T NG ATD S L RiEGCENERE NN A I G Q R R E K SN
CTTTTCTTCTGGGTCTGGGACCTCTGTTGTCTT%TTGTCGGTTCATCTGGTGTGGG%TCGGG%C%GCCAGCA%CT%CT%CAACTCCAG%TACGGAC%CQTC(TG\G%GTCT(G%TC%%TG
SR iy W

GTG%AGAGACTCTC%TECTG%GC%GGTCTTCTGCTGTGT%TCATGTGTTG%AG%G%TCTC{GTAC%TCTCAAGGTTTGGGAGT%AATTGGGTCTGC%GTCTATCCGGATGC%CG%AC%GG

G E E T L I I S R S S AV Y HV L KRS 0FY T S RFG S KT 6T 0 C T 6 MHTEZO

GCATTATATTCAACTCAAACGTCGCTCTCTGGAAAAAAATACGCATCTTCTACGCTAAAGCTTTAACAGGTCCAGGTCTTCAGAGGACTTTGGAGATCTGCACTTCTTCCACAAGTACAC
N N W

¢ LI EN S NV AL WEKKTIRIFENYAKAILTCGPGILORTILETCTSSTST
ATCTAGATGATTTATCTCAGTTCACCG%T%GCCAGCGACAGGTGGACATCCTCAATTTACTGCGCTGTATCGTAGTGGACATCTCCAACAGACTGTTTCTAAGAGTTCCTCTG%ATG%GC
D_D D D '

GAGATTTGCTTCTG%AAATTCACAAGT\TTTCGAC\CATGGCAGACGGTTCTTAT(%AACCTC%CGTGT%CTTC%G%CTGO%CTGGCTGCAC%GGAAAE%(ATACAAG%AGCTCAGGAGT

TGCAGGACGCCATCGCAGCTCTGATAGAG%AGAAAAGATCTCAGCTGTTACAGGCAGAAAAACTCGXTCACCTTGACTTCGCTGCAGAACTGATATTCGCTCAGAGTC%CGGTGAGCTGA
e D A L A A L EX KR S 9 - L L 0 A F K I D H IO B A A B L LE .S I & E L
GCGCTGAGAATGTCAAACAGTGTGTGTTGGAG%TGGTGATCGCTGGTCCAGATACTCTGTCTCTCAGTTTGTTCTTCATGTTGTTGATCCTCAAAGAAAATCCAGACGTGGAGCTG\AG%
VA RS e 'S E ol 3} J PR S RN L DYk
TCGTGC%GG%AAT%CACAC%GTTTT4GCTG4CCGG\CTCTTCAGCATGCAGATCTTTC%AGGCTTC%CGTTCTGGAGAGTTTTATCAATGAGTGTCTGAGGTTTCACCCGGTAGTGG%CT
LY 0 F LT Vv L A D BT L g H A DL 5§ RLHIYLESTE N EL L EF HEYVV D
TCACTATGCGTCGAGCGGTGGATGATGATGTCATCGAGGGCTACAGAGTAAAGAAAGGAACAAACATCATACTAAATGTGGGACGGATGCACAAAACTGAATTCTTCCCTAAACCAAACC

—liL R R A e ——— L P K P N
AGTTCAGTCTGGACAACTTTCAGAAAAATGTGCCGAATCGTTTCTTTCAACCATTCGGATCAGGCCCGCGTTCGTGTGTGGGAAAGCACATTGCCATGGTCATGATGAAGTCCATCCTGG
N N

L S L D NEQKEKNVLENRTETLLDOTL S < L A MV MM EKS LI
TGACGTTATTGTCTCGGTTTTCTGTGTGTCCTATGAAGGGCTGCACTGTCGAGAGCATCCCTCAAACCAACAATCTCTCTCAACAGCCGGTGGAGGAGCAGAATTCACCTCTCAATGTTC
V_I L L S RF SV CPMEKGCTVESTIPOTNNTISOOPYVEFESOQNSPLNYV
~\TTTC-\TCC(}G-\G~\A-\C-\TCTCC -HTC.-\T.J.C.-\CAC.-HCTC-\-\TACT-\C-\CGTGE AGGGGTCTGGATCATACTGTATATTTATTCACTACTTCTTATATTTGTATGCTTACATTTGTT
FIRRNTISNHTHNS
xGT-\TTM-\GTGTTT«\TCTGTC-‘xG%G-\TTTTCTGC-\TTACT-\TTTC{-\ACTGTTAGTAE-\_-L-\CAA—\CT-\TTCCJATTGT-\CC-\TTT-LAT-LACACTTT-\TGTC-\GTCTGGTCC-\GCCC-\-\T

S5F B o RBE L T LI il L B-A%

1801

CCAGCCTTACAGTTATCACTCACTACAGTAATAGTGTTTAACCCCTTCAGACCTGATTTTCAGTGTGCCTTATTTTGATTGGTTGATGAGCATTTTTATTTATTT

I HE N 43 53 D 3 0 A T (AT GO AN IR T (TGA) 3 G A0 DI B B X3 5 58 0 DI AR A AR BE X 340 X IR X5 400 €8 DX 0k . 55

AR S R X5 M DX AT R A5 B X

s BEEA R R4 X 4. P450 R 1454938, The start codons (ATG) and stop codons (TGA) are

shown in red; green region indicate transmenbrane region, purple region indicate low complexity region, yellow region indicate I-helix region,

red region indicate aromatase-specific conserved region, blue region indicate heme-binding region and the underlined with brown indicate Pfam

domain.

B 1

B8 cypl9ala EE CDSFI R EHRBHEERFT]

Fig.1 The CDS and deduced amino acid sequence of cypl9ala gene in M. anguillicaudatus
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©) s

Random coil

A 2

MBI R cyploala EA=KEH
Fig.2 The tertiary structure of cypl9ala
protein in M. anguillicaudatus

Rk cyp19atla WEIBEHER RELZE D

W PR B cypl9ala iR LR IT 51 5 Al K 4 3h
Wy e 8 kAT Ta) U O BT 4 R o, 8 B Ry
cypl9ala 5 HAL AN cypl9ala A 85 1 [ JHAE .
Hom, 58 (Cyprinus carpio) B [F & % & &
(80.27 %) s LR M (Carassius auratus) (79.3%)
MBE S 4 (Danio rerio) (79.11%), T 5 ¥ (Sus
scrofa) B IR EPE AR (50.2 %6) (& 3) . I MEGA X

22

(9 NT 43 B v 1 8 8 5 HC (5 HE B ) cypl9ala
IR T R G (4, & Ve 5 BE
BB £ TR EAL B AE OGO R —
S 4y 3L TR AT 26 P (Trachemys scrip-
ta) VSN (Gallus gallus) JJHFLZE M AN (Homo
sapiens) | R (Mus musculus)*ﬂﬁ%)ﬂ”ﬁ/;ﬁ‘z—/l\j(
ST AP, HR G OG22 15 e Bk BOR B . X 2L 45
RAGHZ LR 5 LA 9 45 SR AR TR, 15 W) Fh Y 5 bR
AL C R AH—2,
23 RH cyp19ala SMEFIMNEYEEF
a3
A hiTATL-PCR £ AR Y38 15 2| WK cyp19ala

(5 3P 5, HACBE Sl 2 040 bp, FH NNPP
XA B B O JC A F AT T e B — Ak o (B
77 51 (P 5 K 8,5 H i 7R ) (Score: 0.95) , Horfi 4y
MR T TATA-box (— 32~ —25), #E il H
cypl9ala WIB B FEO U, 403 AliBaba 2.1
F0 Cister SHIRBK cyp19ala 5" M3E FE 3] rh i) 55 5% A

TEEAOLAMEAT B 42 3 4> SRF.5 4> Spl. 14>
C/EBPB.1 1~ SRY.3 4~ ER.1 1~ GR %5 4% 5% [H 45
GO (A 5D,
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Fig.3 Alignment of deduced amino acid sequence of cypl9ala between different species
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Fig.4 Phylogenetic analysis of cyp19ala gene based on its amino acid sequences
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-2 040 atacctttgt atataccctt gccttcaata cacaaaaaac acacttagtg gtttgtcttc tcatgctcaa aatgtgttgsa aggacattta taccaaatta agcccaacca agttttttga
—1920 aaaataaaaa cagcctgatc tcacaagaaa atatgtattt tacaaaaaga cccaatcccc ggccctaacc ccaacctcac gggggcaaaa gcaaatcgta caaaaaagtg caaatgtgst
—-1800 catgcgaatt tatataaatt agccatcttg taaaatatgt atgcattgcc atgagatgca ttagaaaaac atctagttaa ccaagctact atgaaatact gacctatptg tcaatafjtct
-1680 acatatasaa acctaaatat aasatataat aaataftcct aachtgpata tagptatata taaasatatg catgtgdatt [atttcctfat] tattattgea aattattatt gatgatgeat
SRF Pit-1a CEBP SRF
-1560 gtatttatta atacsagaga atgaatgtgt ttatgaaggt ctccctccgt ttacatggaa aatagcagaa agctctacca gtttgctctg atggtgatca gtctgettat ttccataaat
_1440 ttttthscas tepad ttcagtga attcataacg tctctgtaca gataaagacg cacaaaggca aactgaagat acacaaacta gottttgtgt tcatcataac aatttgtttt
Fiz SP1
—1320 tgttttacat ctaatgatgc aaaaacaaaa aatgcctaca gtaagt}agtc atgctthcag actcthccat aaacakttgg agactgtgac gccactgttt atttatatga aaattggect
AP-1 Ftz
-1200 gacctacaaa BEE(SESC caatacccat acattttc aaatataatt ttaaatatat tttaaaaata tacaaaaatg acccaaaaat atatgtgctg
SRF C/EBP-u
—1080 aaattaaa aatatcaaat attttcac caatatattt tttagccatt tgtttgtata ttttgaaata tattttaaaa ataaatatat tttaaagcat
Pit-1a C/EBP-B
—960 ttatattcac atcgcattgg aagaaaaact ttgtatgtta caaaccagta aacataccaa tgtatttagc att(aaac caaaatgtat ttgttttgca agcaaagtac
SRF

-840 ttcactttat gta cactg aaaaaaa ttttaaggta agtggttgca agcaatttaa ttaaEctaca tttiaactqt tttttgttt|t

SP1 Pit-la CEBP-a SP1 C/EBP-a
-720 stlttsltt aaataaaa cttaccttt aaattgaatg aatttttttt gtgcagagtt gtagctttt acattttatt

SP1 C/EBP Pit-1a Pit-1a

-600 tttatttatt tccacactaa attttgatta tacatgactg gccttaagtt tttatgtact tctaagaacc aatggtatgt aaacatttaa atgtgattat ttgtgtaaat gcagcaaaat
480 assattttct catagcttat tcafigacas Salabaatit ttatsstccc tcatasaasa tatatstist astscaatas sasgts{iia Tiaticgtaa acactisata _

Ftz Pit-1a Ftz
-360 |fatifgtatha tttataatas actttaattt ttastgacat ttttgtagta tgtittassc aaagattgta gECCtasatg TTTISTTLlE agcagatggs Trigtagaat gaatcaagss

C/EBP-a SRY
-240 " cattgagsag actttct actctttgaa gttttactsa sctigssttc agtscagcts aggsttcsag tstcatgata agstttttsg daccgtgacs  gkstgsctsa
Pit-1a ER CREB
—120 tgctgaagga cgcatlgcagt ggscahgstt aagcaggatt (tattdtgac ttttga}:ttg tcc|tgatcca achcataca ag [ ke ftect E
SP1 ER ER TATA-box  pcE GR
+1 [TTTAGICTET TCTGTACTCA TCTATATCTA TGGCAGCTGA ACTGCTTAAA CTC
P 1ss Pis
N = Payivi 3]
B5 B8 cypldala BB FRERAFESLATN
Fig.5 Prediction results of transcription factor binding sites in cyp19ala of M. anguillicaudatus
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Fig.7 Histological images of ovary and testis in diploid and tetraploid M. anguillicaudatus in developmental stages
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Molecular cloning and differential expression of cyp19al in
tetraploid and diploid loach, Misgurnus anguillicaudatus
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LUO Shuangshuang',GAO Zexia' ,ZHOU Xiaoyun'

1.College o f Fisheries , Huazhong Agricultural University/Key Laboratory
of Agricultural Animal Genetics ,
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Abstract Tetraploid loach (Misgurnus anguillicaudatus) exhibits superior growth performance
but delayed reproductive development when compared with diploid individuals. To understand the poten-
tial molecular mechanism of this physiological difference between-ploidy, the full-length ¢<DNA and 5'-
flanking sequence of cyp19ala in loach were cloned and analyzed,and the expression of cyp19ala be-
tween-ploidy were compared using qRT-PCR method. The results showed that, the full-length ¢cDNA of
cypl9ala was 1 905 bp,which contained a 29 bp 5’ UTR,301 bp 3'UTR and 1 575 bp ORF. Some im-
portant functional domains were predicted in the cypl9ala protein,such as I-helix region,aromatase spe-
cific conservative region and heme-binding region. Using hiTAIL-PCR method.a 2 040 bp 5'-flanking se-
quence was cloned,and the typical function element TATA-box,as well as some important transcription
factor binding sites such as SP1, AP-1,C/EBPB,SRY,ER,CREB, GR were predicted. At the age of 12
month,the body length and weight of tetraploids were significantly higher than those of diploids loach
(P<C0.05). However, the gonadal development of tetraploids was delayed obviously. In both diploids and
tetraploids,the cyp19ala expression was the highest in the gonad, while cyp19a1b was the highest in
the brain. The loach cyp19ala exhibited higher expression in tetraploids than in diploids in all tissues
except for the testis. The cyp19a1b expression in the brain was significantly higher in tetraploid female
than in diploid female,while an opposite result was observed in male (P <C0.05). Combining all results
obtained in the present study,it was suggested that the higher expression of cyp19ala in tetraploids
should be due to the special developmental stage of the gonads,and the delayed sexual maturity in tetra-
ploids may partially contribute to its superior growth performance. In addition,as cyp19ala and estro-
gen also regulate fish growth through the GH-IGF pathway,it is speculated that the differential expres-
sion of cypl9ala between-ploidy might be related to the different growth performance and reproductive
development of diploid and tetraploid loach.

Keywords Misgurnus anguillicaudatus; cypl9al; tetraploid; gonadal development; gene expres-

sion; reproductive regulation
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