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200 U/R(L )10~ 20 ATEM. EXMBTH
EF20T.2STHOT FAE HERNESENRN
PHEAS LNEREVERERMENES, &

kA FomMEERHANERRTRT,
1.2.2 ERESE DNA SN 8RR N

EEDNA, S ERMESETH, KRN 20~
Soul, MAMBEENS ADIKERA)I NN,
10 000 rfmin B> 2 min. E EW . LIER STEREK
BAhEN EOE W ENEPRE ERTO
@, ZEMA 200yl B REEIHEHRE
RESTEHT 2 hmEONK THEERRR

100 pg/eal, 55 T & KA IE . B - W B
MRS G- ENE TSR 2 . mA

1110 B 3 mol/l. NaAc B 2 FEBI EXA B 2
B.4THR 20 min ELETTEE DNA: FI#E 3.8
DNA i, B 0% 2R 25 R T 4 Tk
ZHENTHE. HFONARTERS TE S 4 TRE
.

1.2.3 CYP1%a BEMMASIW PCR 0N &

B GenBank B EMNERFA CYP192 mRNA
iR S, PCR EEEE 20 0. @

# 200 pamol/L. ANTP, 2.0 mmol/L MgCl; . LS4

AT®IW 50 pmol/L, 10 x BEMM 2 pl., TagDNA

AW U, BES DNA g, WHFRSHY.05T

Soun, MU 405,587 40s,72T %053 35 MEF,

WHFERE 2 CETEM 10 mn, 5I19FNIF-:
CYP19a S0 31314

M- S GIGICOTIGIAICHIGIAIAC{AIG)
TICTITCCTIAACAGAC

FR3I® CTICG)OG(GIAIC)OGCATGIG
CITGAAGTC
M 8 AA(G/AITA(TIC) TTT(GIC)
ACACIG/AITICITGGC
T#31® CA(T/C)CTOCA(G/AYCACIAIG)
(CIT)ACTG

PCR WS R NERa%k Fities. &
MA pGEM-T SIS A JMIDD T8 EM,

R A TR N, M Blas 81T
RS CYP19a DNA W MEFRELE
B MEMRIE P,

1.24 EREENEEZNFEME RNA B8
R 5 RNeasy Mini Kit RNA SUBGCH & 4 S8 K

2RI MR O RS R
$189.8 RNA LI REEME Wil B+ REE. N6
ERFR.VHARNSNREAS 5 HANL

RNA. BUEEWAEERD K@M E RNA KR,
1.2.5 CYP19a cDNA MM WAKBRE

RNA 5 L., RevertAid™ FIRST Strand dNA Syn-

thesis Kit #1568 % cDNA, B 1 L DNA fE RT.

PCRAEE, SEC &SN CYP19: KENNE

AL RHSRIS, HEESHY: 95T 5 mn,

94T 405,577 405,72 T 60,5 35 MK, 05

ARG T2 CFESEMW 10 min,
NRIIMERY.

®M CYP19a :
LS9 AAGTATTTTGACACGTGGC

FE5I9 . CATCTOCAGCACGCACTG
AR CYP19a:

EB3I®  AAGTATTTTGACACATGGC
TSI : CATCTOCAGCACACACTG

1.2.6 MECEQOERENFEME P

EHORE SWTmi«Et.
S CYP19: EE DONA FER, SN
R, o CYP19« REFHTHIEEOREREY

At W5 5 fe 2k 00 % £ B RT-PCR 6, 17
RS R GREEE RNAZRY | g RT-
PCR RGP B2 ul. cONA B WK, RESHY:
95T Smin, %4 T 405,57 C(S8T) 90517 s,
3 30 1005F, FFEARUG 72 'C SEAHEW 10 min,

e,
MR M CYP19: P RIINAL,
SMEHRSHEEE GAPDH.

GAPDH §l# % .
EBT8 GOCTCTTGCACGAQCAACTG
Filig® . OGGAAGGUCATGOCTGTCAG

2 BRS5HKE

2.1 RERMIRERERSLENES
EMAEEREW AT T EFEEEm UL
(M3 TH)N . EENHNRNERREAEN, §

RES . EWERY S ERNERENHES
BEF. 20T 25TROTH, RRMHENEF
o LA B 58% .85 % M0 86% il KM ERE
PR SR B 53% 87% R 8Th. N
FE B TR M BT L R
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i i

E1 COYP19 EHE DNAFRER
M Marker 3N FEIM M1 M0 2. AL
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216 bp#l 473 by, B TR 04 0 R X CYP19
DNA KB 935 bp, th 3 AR TR 2 MAKT
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112bpW 51 bp. MM ETTF 1.2HEXFHY
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MaCYP19a . PACYP19a. JLAT @R 00 S ERET
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I N
230 M
f

E2 CYPI9 <DNAFHRIER
N I L Lackder M2, AR

Fig.2 CYP19a cDNA amplification fragment
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IREA
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Tab.l Compurshility of deduced smine schd sequences of CYP19 from 9 species %
orree HOYP1S CYPI%: ECYPHa CYPI9  TWOYPIS [pCYPI9AL lﬁ[‘:ﬂi‘- PICYP1%a ﬂrLW’I:‘
MY P19 10
DrCYP19e 48,8 100
ECYP19a 440 [EN] 100
[CYP19 T1.E HM.B 51.2 100
TYP19 Bl.2 .6 a6.4 .1 {11]
pCYPI9AL  48.8 6.2 7l.4 56.0 53.6 100
MaCYP19a  S0.0 BS.1 T 6 M 3.6 7.2 i i)
PdCYP1S5a 500 BB.1 1.6 58 53.6 .2 988 100
RCYPIO .7 1.2 S0.0 n9 1.9 n.2 5.2 51.2 10

BE s — A D — 3l B — N g — 0 Te— DN [p— W M — R Py — AR R-—a
Teitar ; Fifi— Hinewy sspmess i [ — [lawmy rorwe § o — Epineplerisr omsices | (og— Cadiss galivn | Ti— Trookesys Sorpea | (p— iislerw pews

taen i s — Mugwrwms amgwdi e | Fd— P wrm clabrwre ; Br— Rams ragrss

2.3 BESE 100% 0% BN TON N SN
5T 467 CYP19a REMBHBE, A Gen e

bk SRR T T RREMMBE CYPI9 HH por W
DNAMAN $f4 00 KM, A . 2 oo '
SR NARREYS CYPY BRTEGCELR noYny ————
(2 1). e Al SPSS KRR SH (M S). 2L " =

RO CYPO PR A S THERERERT NPy "
W EEER 73.9%. NP . ER cmi Ry P, e ———
CYP19a HIEIVERS 2k 98.8% A R LM M5 OEEY THMS CYPI9e MEERELTNE
Emm MR, 5% 50.0%. ELEL

Fig.¥ Phylogenetic tree bsed on the cormpanbbiny o 9
sprecaes of CYP19 amimo acd sepenos
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ELGAPDH 58 BEH HEER RT-PCR K
ERR T EE R E R W R

PRME MR L. HRER, ERRRE
ST CYP19a EFEEM R P RS R RS KR
MR, EC MR H WS RS, TP ERE

(o) EXMBENMRESHSP CYP19 XEA
EE-T-LE S Pl b F B HS 5T 9]

GAPFDH

Mal TP 1%

254 bp

§3 b

B AR, TENT A7 0 ek, e LM R R
(7)), EERENOFFEH AEER
CYPI9: ¥R REMLERRK. BNt

CYP19: BN AR R, KR NEE R
5500 , € W s 190 0 6 BB IO G B (I B) B AW
MRS CYP19a 608 RS M S5 AR, K

ARG . S ERENDWEHNILE
(9.

ATTRIJL

i
| — m— l I I
i

M6 EMMCYPI9a BTSN Rk
LM 20 3 4 SR 6

Fig.b  Aduli tiwsues expresson of M. anguillscasderns CYFP19%a
11 Spermary; 2:Hesry 3 Kidney; 4:Liver; %:Bruing 6 Ovary

GAM

PaCTR

M7 ARNER FSCYF 19 R e Rl
TN 200 3 4 S 6

Fig.7 Adubi tisues expresson of P dabryoma CYP19%
1 Sgerreary: 1o Heary 3 Kidneyy &0 Liver: 50 Pemng G Ohmry

Mal TFiY

M EWMCYPI9a EREED Rk
1R, 2R 3 R R SR
Fig.B Embryo expresion of M. anguillicondorss CYP19a
I Yolh-wi abwerpeaon phase; 1 Hsschud borvs ) 1: Tl bl bewrrmendy 4 Newarudln: 50 Connt e
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Fig.9 Embryo expresion of P . debeyeme CYP19
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RN - TRENERRME AN EHN
EAEER - TROFAAREFEFAOERNR
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BERPRA TN, M, X TREENR

ERHENER B AR MANNRE" ",
1 R R B R b B L S, R
B T, (25— 30T L AW TS 8
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W™, A IR R K Bk R L
WO MP O A ST R LR B 0 30
FEMR D FEAFROPERT REENEEE

T O RRREE A8 H RS,
o S 1 B R ( Temperanae - dependent- sex.
determination, TSD) U815 REF7 2P IR, 57 L4 R 41 A
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W, AFROEME NPT K TR,
2 RSN I A MR 0 M fetalurus punc.
mos VFRIFHWH. RIFBVER/ERRS

HREEERE, PAEEERELEY 11 B0
ERNT HEFTW( Paralichthys olivasew ) .
2HRMRE RN CYP19a 8 941 bp R
935 bp, N 84 PEENBENE AN, WHiEFN
HitmwErEE CYPI9: EERENARAR

RO, MM REMRE CYP19 WRERA,
B.E%, HS5ES R CYP19% FIRERR
(B8.1% ) 5 A CYP19 F1EBE(0.0%), &
SE it E e RE—-RN, MOYP:
R B 0 L A O R R, O
RepF SRk, W0 KN PACYPIS: &

TEXMBTE MR (6 00 98 WP A R A, UK
SO (NP AT ek, 06 L M RP AR,
EHREMEL Y Sy BEBHHEU FRECE

WEY] S R R IR KR, LER
BN ES MaCYP19a ¥ERMEER: 0B HERE
BRERE eSO TR H- R
Ak (HE FRES, e RaanNe T
ik PACYPI9a EWMWA B RARAN, XK

SRR M EE N, 0 £ R A F W R E A,
W MaCYP 192 3608 6T S5 75 R MK 0090 L1
Bk, PG (W N RO ) C LR

PACYP19 ERTEEN BMEERLETR,
— BN LRE A ene, MERER LRk,
E5 FRa RN R N N
MR GORN LSRN RERAR. CYP1% &N
BERTOFRANTESE—EOER. tER

HAERIRLE R OMRTFRE ek
HEAMOIE™ . ERRA RN
RLERP /MR LR R TN

RS E, CYP19: RERBNARCE
P450 75 T M aromatase ) L SRS 58 W,
L SR FRt S § & a2 07
R 0 e DL 5 AR R A R M R
BAHET V. Bt RATR SRR A
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Effects of temperature on sex differentiation of gonads and the cloning and ex-
pression of CYP19a in two species of loaches

NAN Ping, DU Qi-yan, YAN Shuai-guo, CHANG Zhong-jie
{ College of Life Sciencen, Henan Normal Unéversity, Xircciang 53007, Chira))

Abstract: Eggs and sperms were obtained by a single muscular injection of HOG in the adult of Musgprmw
anguillicaudatus snd Paremisgurnus debsryany. The zygotes were incubated scparately at 20 T, 8T
end 30 T . The results show thet high temperature (25 — 30 T ) can promote male-biased sex ratio in both

species of koach. And with the temperature rising, the male sex rate gets higher. A pair of nested degener-
aie consensus primers were designed based on the CYP19a mRNA complete ods of teleost fish. Using nest
PCR method, the pan genomic sequences of CYP19a in two species of loach were amplified and cloned
from genomic DNA. The DNA fragments of MaCYP19a and PACYP19a were as long as 941 bp and 935
bp respectively. The gene-specific primers were designed based on the genomic DNA sequence. Then using
RT-PCR method, the corresponding cONA of CYP19a in both species were amplified and cloned from 1l
a5, the cloned CYP19a of the rwo species all included 2 introns and 3 extrons and cncode B4 armuno acds.
With the reference gene of GAPDH , expression of these genes in adult tissues and at different embryo de-
veloping stages were studied separately with semi-quantitive RT-PCR. The results show that smalar eqres-
son patterns. have higher expression in ovary and beain, and slight expresson in testis and liver costs i adul s
of two spooies of loach. The expression patterns in embryo of both speces are very different.

Key words: Misgurnus anguillicaudatus ; Paramisgurnus dabryanus : CYP19a ; sex-differentiation
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