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YRR, BAT 70k B0 BLRIRS BB XA g e, — &R 5
(PR B R 2 v PR R A B JRLRE pHL 2k BEANHE A4
B PSSR AT LA 2 A i g A b i
Felft FiiR Z IR R —, R85 3K RITRED )
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Wit ik B I 51 4. PCR Jx B4k & 200L. 9 4%
200mol/ L dNTP, 2. Ommol/ L. MgCl, _F i 5140 F1 T Jj
519 50pmol /L, TaqDNA ZE & i 1U, % [FIZH DNA 1¢g.
TE 2 H0 N : 95 C Smin, 94 °C 40s, 58 °C 40s, 72°C
90s, & 35 MG, 15 AW G 72°C 78 43 4E fif
10min, 5475040 .
AMI. 13514 5°GG (A7 C)(A/TYC(A/ C/GIGC(G/
A/C)TG(C/TIAACTACT3'
FWEEI. 5 (C/TIAG (C/T)AC (A/G)CACTG
(C/T)CT(G/CIAC3
A, 1781 90. 5 GCAT (T/C)G (T/C) (G/ C/THCG
(G/A)GT(C/ G/ T)TGGAT3'
TR . 5" AT (T/G)AGAAC (C/T/A)G (T/C)
(T/C)TGCCA (G/T)GT3’
PCR 7= ¥4 Bl IR Favk < [T Uieatifb s, o
N pGEM-T #ARFE 5N M 109 15 218 B . ik BH
TREREATHRIE R I 2 . R Blast #0405 T
) CYPI9h DNA 4514 3 FP 51 Je 3L 7T RE 4 5 1)
RILBRT HIHAT 20T
1.5 JARASURIIR IR E AN I 1 RNA 2 H
i RNeasy Mini Kit RNA 2 B0 718 4377 $2H e
SRR A D B i A S O R R £ 6 P A DA
JRRA R B FE AR 10 SR i R b 0 L R 24 3. O o 3
FNGE TR SCHASE 5 AN AR A RNA . Bt gl e e
PKKS I RNA Ji £
1.6 CYPI9b cDNA [P 5% R4E OIS CYPI9D
LRI B P41, e TR 5 5190, Bk 51 5L cDNA
SRR 3EAT RT-PCR. PCR F= 40 [R5 [ K 2 43 b7
F . R REIFH T .

YRk CYPIO . B4 5GCATCGCGCGGGTCTGGAT 3
R #: 5 ATGAGAACCGCTTGCCAT-

!

GT3

KBRS CYPI9b . 13 514 5 GCATCGCGOGGG-
TGIGGAT3'
T B 5 ATGAGAACCGTT -
TGCCAGGT3'

17 BEHLFG &K E AR CYPI9b k[
Mk FIH CYPI9b B:R HIHRe 5 519, X k47
EAAR LRI fG & B A F I B R R AR E =
RT-PCR 73 1?4 FhZH VB0 RNA 10g #EAT R 8%
SERL, B 241eDNA E 24 RT-PCR R LB (R BEAR
Z: WL RN FER LR GAPDH .
GAPDH 51%14: #5319 5'GCCTCTTGCACGACCA -
ACIG3'
TSI ;5" (GGAAGGCCATGCCT-
GTCAG3'

2 R

21 REE PR RS R LR 2

SR U AE SR 2 AF TR EARA 6em BLE ()
3N OB, I A A R I AR S HE . T A
RIINGK 1. U0 25 R R, K H R Fhfe it
PERRIET 2> s s 2.2, /£ 20°CL25 O 30 "Ci,
PEBREEE A B o5 LR 3 300 587485 V0 Al 8624 T
ORI B3 ME PEAS R BT o5 L3R 2330 0 5304 .87 oA
87%. BEEURFERITT mmErEAS AR PT o L 5] 18 .
B Ta A2 KIBERIE AR A4 1 BE 400 I 00 S0 1340
G5 B 1b Dok 7R N JIRORG AR

1 ORISR S B 13 48 e B
Fig. 1 The scanning electron microscopy photographs of gonads in P. dabryanus
a. W12 5P B4R H R 3P BF 3 The ovary in primaty ooqytes stages b. KT & A= B ARG H The testis in spermatogenesis stage
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Tab. 1 The effect of temperature of embryogeness on sex differentiation of gonad in M. anguilicaudatus and P. ddbryanus
c HII‘:EEL%ZE BUE ) : Mtk HEPE 2 (00)
R O v
BECO nmn}r)}g Survival rate Fenale Male Male ratio
Temperature
Ma Pd Ma Pd Ma Pd Ma Pd
20 200 95 A 79 88 110 100 58 53
25 200 94 9% 28 25 160 167 85 87
30 200 91 3 26 24 156 162 86 87

V. Ma. Y B M. anguillicaudatus ) ; Pd. K g e ik (P dabryanus)

2.2 CYPI9b FER selE RT3 53 #

FH R U1 187 3 51 0334T S 5K PCR, 78 5 R
fifk 5 [RIZH DNA 938 35 3843 T — 2529 1350bp 1 5%
(B 2). DT o34 80, RO 264 G K B o
SN 1337bp 1 1473bp. AR ATTS2ERIZH DNA J751)1%
TR 514, PLERSE DNA MR HE1T RT-PCR 43T,
By 1 o — 4 29430bp 19 7 (1 3) . A DNAMAN

M 1 2

<1350bp

B2 CYPiob H:IN41DNA 4
Fig. 2 The amplification results of genomic DNA of CYPI9b M
X/ EoR | + Hindll 1. M. angullicaudatus; 2. P. dabryanus

1 2 L

<430bp

Bl 3 CYPI9 cDNA ¥if
Fig. 3 The amplification results of ¢DNA of CYPI9b L. 100p
DNA Ladder; 1. M. angullicaudatus; 2. P. dabryanus

At M BT A5 5 (A1 4 DNA AT cDNA Bl 3 5 471 36 1
BT raBE R 6 CYPI9b DNA Fr BLK: 1337bp, &H 4
NIRRT R IANWE T, HAIMNE T 1.2.3.4 751
+: 49hp + 155bp « 177bp 1 58bp; W& T 1.2.3 20 5N
92bp.670bp 1 136bp; Hahl & )i K 145 & HE R ik
. B v BE I OK 6 E R ) CYPI9b DNA B K
1473bp, i1 4 MNE A3 D WE T4k Hrp sk
BT 1.2.3.4 1K FE5 70N 49bp. 155bp. 177bp F
58bp; W&+ 1.2.3 B KFE 7351 24 92bp. 799bp Al
143bp; i BB A K 145 "R R IE. W& FRIAL
BIE AR P EL BT822 R K. AW
G P S YIS GT-AG A Fr 7o B WA
CYPI9b LK ) DNA J7 51 P95 1 AL 55 AP 51 LA
J Foogm i SRR 75 nlEl 4 1K S Fos.
23 FIAMRER CYPI9b FEIRF [RIVE AN T35 04T
F1J FH Genbank [) blast 3 {460 AT IR VERE 2K
LA T B P U BORT K % ) 6 By 5 B AR A )
CYPI9b RV Fer, 2300 73. 10 F0 74.5 %, BRIt
FIT e A P R R 24 Sy i P it b 25 1R CYPI9b , AR
5 CYP19b H: R 4 FUN, A5 50 65 % 8. Ma-
CYPI9b F1PdCYPI9b., A JLFE B HiX
PSR A B SN R 2. #E1X 9 MR,
54 NGk B 2 v FE AR ST 00, AR UPE R 75. 2590, H
L Y8 R K % e 2 TR IR AR M B, i
95.9%. Vehfk 5 N A B AH U AR, 72 58. 6%,
KAk B k-5 N B ARALL I B A%, M 57.9%. 6
AR ZEE R FUAH AL, . F DNAMAN 552 A4k 1)
RO .
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kcatcgcgcgggtctggatkaacggtgaagagactctcatcctgagcaggtacggatctgtatcattgtatcatctgt
I ARV W I NGEETUL I L SR
gatcaatctgtgataaatgtgaagcgatgatatgagattattcttctgetgtttgatcctcaggtecttctgetgtgta

S S AV Y
tcatgtgttgaagaaatctcagtacatttcaaggtttgggagcaaattgggtctgcagtgtatcgggatgcacgaaca
HVLKZ KSOQQY Il SRFGSIKLGLAGQGCI GMHEQ
gggcattatattcaactcaaacgtcgctctctggaaaaaaatacgcatcttctacgectaaaggtttttatattttata
G I I F NSNVALWIKIEKTIRI FYAZKA

taatgtctaaataatgttttaatgcacaatgaactaattgcttccttacatcaaatagttgacaaagcacaacaaaat

tgtgtttttttgtgttaagagttttttcgaaagggttaggttacacttttataaatcaatgtaaaccatgecatgecat
cttaaaggggacatttcttgaaaatctgacttgtttcatgtttaagtgctataattgggttcccagtgettctatcaa
cctggaaaatgtgaaaaagatcaacceggtatcttagttttggtaaaccattctctgcaagcatgcaaaaaataggte
attgaaatttgtctccccttgtgatgtcagaaggggattttattataataatactgecccttagtctgcaactaacca
aacacagagagatagagaataattggcagcacaattgagtttcaattttaacaaaccaccattgtggtgatcagtgtt
tgcatttcctcagctcatttgecatttaaagggacacacccacaatcggcacatgectataataaattatctttatgata
ttttgagctaaaacttcacatgtgtactctggggacaccaaagatttatttgacatcttaaaaagtcttggtgaaatg
tcccctttaagtgtttgtgttttgtgtcagetttaacaggtccaggtcttcagaggactatggagatctgeacttett
L TGPGLAQRTMETICGCTS S
ccacaagcacacatctagatgatttatctcagctcaccgatagccaaggacaggtggacatcctcaatttactgeget
T S THLDDULSQ@LTDSQ@GAQV DI L NLULRSTEC
gtatcgtagtggacatctccaacagactgtttctaagagttcctctgaatggttagtcctgatttaatccaatcgact
Il vvD I SNZ RLTFLRVPLNTE
gtatgtgtggacttttatgtttattgatctctagttgagactacttggttaataataaacatctactatgaggtaaaa

tatgtaccattatcttgettttgtgatgcagagecgagatttgettctgaaaattcacaagtatttcgaclacatggeag

R DLLL K I HKYFDTWAQ

AV L
B4 JRER CYPI9b DNA 5 KL miL &M 751
Fig. 4 Nuckotide and deduced amino acid sequences of M. anguilicaudatus CYPI9b gene
*x % BIMIRL R primer sites; ** * & F /741 inton sequences
F2 9ANIRI CYPI9 IR 1Y) 2 B IR AR BL 1
Tab.2 Comparability of deduced amino acid sequences of CYPI9 gene from 9 species

gene Hs(YPI9 GgCYPI9 Ts(Y P19 Rr(YPI9 DrCYPI9b  PACYPI9b ~ MaCYPI9  OmCYPI9b  OnCYPI9
Hs(YPI19 100%
GgCYPI9 76. 6% 100%
TsCYPI9 75.9% 83.4% 100%
RiCYPI9 63. 4% 68.3% 66.9% 100%
Dr(YPI19b 55.2% 55.9% 52.4% 53.1% 100%
PdCY PI9b 57.9% 60.0% 59.3% %9.3% 2. 4% 100%
MaCYPI9b 58.6% 60.7% 60. 0% 38.6% 70. 3% 95.9% 100%
OmCY P19b 57.2% 58.6% 55.2% 56. 6% 71. 2% 73.1% 71.7% 100%
OnCYPI9b 55.9% 58.6% 55.2% 53.8% 7. 7% 74.5% 73.1% 80. 0% 100%

¥E: Hs: NCHomo sapiens ) Gg: ¥ ( Gallus gallus s Ts: fi ( Trachanys scripta)s; Rr: ¥ (Rana rugosa); Dr: &5 8 (Danio rerio); Pd: K 1 Fl e i
(Paramisgumus dabryanus); Ma: Y8 (Misgurnus anguillicaudatus ); Om: WL Oncorhynchus mykiss ); On: % AE £6.( Oreochromis niloticus)
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Ecatcgcgcgggtttggatkaacggtgaagagactctcatcctgagcaggtacggatctggatcatcgtattatctgt
| ARV W I NGEETTL I L SR
gatcaatctgtgataaatgtgaagcgatgatatgagattattcttctgetgtttgaacctcaggtcttectgetgtgta
S S AV Y
tcatgtgttgaagagatctcagtacatctcaaggtttgggagtaaattgggtctgecagtgtatcgggatgcatgaaca
HV L KRS SQQY Il SRFGSKULGLA QQ@OGC I GMHENQ
gggcattatattcaactcaaacgtcgctctctggaaaaaaatacgcaccttctacgectaaaggtttttatattttatg
G I I FNSNVALWIKIKTIRTTFYAZKA
ctgtcctaatactgtaatgttttaatgcacaatgaactttgatcattacaatttaattgecttccttacaacaaaaagt
tgacgaagcacaacaacattgtgttttttatatttaatatatattgtgtttttaagtgttttatgtgectaaagttttt
tcgaaagggttaggttacacatatataaatcaatgtaagacatatatgccatcttaaaggggacttatcatgaaaatc
tgacgactttcaggtttaagtgctataattgggtcaccagtgecttctatcaacctagaaaatgtgaaagagatcaacc
tagtaacttagttttggtaaaccattctcttcaagcatttaaaaaaatagctcattgaaatttgtctecccettgtgat

gtcagaagggggtctaattataataatactaccccttaatctgaaactatccaaacacacagagagagagagagagag
gtcagaagggggtctaattataataatactaccccttaatctgaaactatccaaacacacagagagagagagagagac
gtcagaagggggtctaattataataatactaccccttaatctgaaactatccaaacacacagagagagagagagagac
acacctacaaagtgtcaattttatcatgctataataaattatctatatgatattttgagctaaaacttcacatatgta
ctttggggacaccaacgattcatttgacatctttattaagtcgtgtaaaatgecccccattaagtgtttgtgtgtttgt
cagctttaacaggtccaggtcttcagaggactttggagatctgcacttcttccacaagcacacatctagatgatttat
L TGPGLAQ@RTULETI GCTSSTSTHTLDTDTLS
ctcagttcaccgataaccagggacaggtggacatcctcaatttactgecgetgtatcgtagtagacatctccaacagac
Q F TDNQGQVDI LNLTLRCIVV DI SNR RHIL
tgtttctaagagttcctctgaatggttagtcctgatttaacccaatctatgegtggtctcagactttaaaatgacttt
F LRV P L NE
tatgtttattgttctttagttgtgaatatggttaataataaacatctattacggggtaaaattgacattatcttgetg

ttgtgatgcagagcgagatttgettctgaaaattcacaagtatttcgaclacatggcaaacggttctcat
R DLLL KV I HZKYFDTWAOQTV L

Bl 5 KEESIVEE CYPI9b DNA J3 51K F 4 i ) AL R T 41
Fig. 5 Nucleotide and deduced amino acid sequences of P. dabryanus CYP19b geve

*x % GIYIAL A primer sites; ** *PY & )54 inton sequences

100 90 80 70 60 50% 2.4 CYPI9b E@Hﬂ_ gq%j%‘f%ﬁﬂéﬂ%it%*ﬁ

PL GAPDH N ZIE LA, H2F: € & RT-PCR Jiik

GeCYPIo 0T PR RS B R R ALSURIE s 7 e
i TR I 300005 5 ik 52 06 5 R % W, O 6
DrCYP19 CYPI9b F& [R L8R AR kBN AT oo a8, HAT
(gzggggg;l B R s 6 R R 1 I 0 TR
PACYP19% S IR rh R A Bl s HURGRA L ; 7R 2R A
Macyp195 LI 1 5 JOVRG B0 A TP oAk, BRI

K6 HUE 9 MR CYPI9 IR HOZ R 7 51 M 2 (9 5 ek AL
Fig. 6 Phylogenetic tree based on CYPI9 deduced anino adds in 9 species
¥E: IEFFE 2 Amotation is the same as tab. 2

Bt CYPI9b B DN AE B IR iR vh 2 04 8 e s K2
GREL ., RO ARG e R R IR K B A
IS 30, 2 B B AE e 22 IR RGN SR O I 3Rk
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0.2
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0.0 L

MaCYP19b
GAPDH

MaCYP19b/GAPDH

1 2 3 4 5 6
439bp
254bp
a

7 R CYPI9b £ AR AL N F5%
Fig. 7 The expression pattems of (YPI9b in adult M. anguillicaudaus
a. MaCYP19b A% BEEEH GAPD H (¥) RI-PCR Kzilll; b, — 3 7E i 214U P g Ik R LAl
a. RT-PCR of MaCYP19b and control GAPDH;b. the expression ratio of MaCYPI19b and control GAPDH in several organs of adult M. anguillicaudaus
L 53 testis; 2 o0 heart; 3. ' kidney; 4. JiT lives; 5. i brain; 6. U ovary

1 2 3 4 5 6
439bp
254bp
a

B8  KEERIRH CYPIob £ LA L ity ik
Fig. 8 The expression patens of CYPI9h in adult P. dabryanus
a. PACYP19b FxT §EJE K GAPDH (¥ RT-PCR Kxill; b, — H7E B L SUeh ity ik = LA
a. RT-PCR of PACYPI9b and contiol GAPDH; b. the expression ration of PdCYPI9b and control GAPDH in several organs of adult P. dabryanus
1 F5 8L testis; 2 0 heart; 3. ' kidney; 4. i lives 5. fi¥i brain; 6. §P ovary

1.0
0.8
0.6
0.4
0.2
0.0

PdCYP19b
GAPDH

PdCYP19b/GAPDH

0.8
1 2 3 4 5 =
306
MaCYP19b 43%p S
R 04
GAPDH 254bp N
B~
S 0.2
= 00
1 2 3 4 5
a b

K19 Jehfk CYPIOb 7EJERRAN RN I 5
Fig. 9 The expresson of (YPI9b in different stages of M. anguillcaudatus embryo
a. MaCYPI9b NIX I GAPDH ) RT-PCR K&l b. =2 ££ IR i AN [5] I 397 ) ok i b A6
a. RT-PCR of MaCYPI9b and control GAPDH; b. the expression ratio of MaCYPI9b and control GAPDH in different stages of M. anguillicaudatus embryo
L JE I gastube 2. #1ZJIE neurula; 3. B % W tail bud formed; 4. % tH 4] hat ched lava; 5. G 38 IY] yok-sac absorption phase

1 2 3 4 5
a
10 KEERIBEK CYPI9b AN IR I () 3%
Fig. 10 The expression of CYPI9b in different stages of P. dabryanus embryo
a. PACYPI9b AXIEEE I GAPDH ) RT-PCR 45 ll; b. = £EIR JIA AN [5 It 397 o ) 5k B H A

a. RT-PCR of PACYPI9b and control GAPDH; b. the expression ratio of PACYPI9b and control GAPDH in different stages of P. ddbryanus embryo
1. E IR gastulae 2. #ZEHE neurulas 3. 2 2F 1 tail bud formed; 4. 5% H #H hatched larvas 5. 5B 38R yok-sac absorption phase
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Y =2 Eird 30%

3 iie

R AR b, VR R 7R B IR B (25—30°0) TR
B AIHE 135 W 5 (10 e 1 BRAA, AE 20 O U 8 7 Bk
PELGHEE 131 (OFREE. XU B BT — 25 Ik i
1B A B R

FER 2 a2, MR A ) o3 A 52 IR R 3R A
AL TR SR 3E R F. A A PRI 3R 00 #2202 il
AC BA PUE N S0, BV SR ) 1k € (Envionmen-
tal Sex Determination, ESD) Bl %, B J5 A 8 14 1) =
REZ RS 7 A SRR R o', 4K, BSD
LR AE K b 4008 Bl £ W
ESD WF 78, B 7 PR IR A i 32 B A SRR N
P e 72 5 M (Temperature-dependent sex determina-
tion, TSD) FRUBIF 5T, Fo G Rl & B2 £R1E . pH fHL. Dt
FASE A RO BE 72 2. ESD 15 #1249 A L B
RPIUAEL FRIEE Y2 49 22, B OAE 39 P £, 33 i fif
b dr g BT BB (K BSD AL . EE R B
2 U RE PR ) o A @A B 1 B T I A 2R
FLB L2 B

FEVRSHORN K % B e 6], =38 1) CYP19b FHAU
PEAR 5, 35 95,904, X5 3 A A % UIAOEE AL R R
S ATFI. AR 2 e 6 CYP19b FEPR 7E 5P L
TR IR E e, FLUUR R AR KRR e B CYPI9b
FERSCAAR I b 2655 B e, FLUGR O 8L B RS S Ay
WEsRIE. £ RIG K BT, st CYPI9b 1EJR
JW U A 28 IR 2 58 i K e B8 CYPI9b AEfH 4
JRAN G RSO i . i 2R 1851 ke AR5 A =
TRFALR 2R, 72 R — AN B R 2 TR m] g A
AASFEIR M v e R AL, andyJe B i B Ore-
ochromis niloticus N XY 24, T Oreochromis aureus M| &
ZW BV S [ Al (AR [T A e A 2K
A 22 I L R S Kl ) R R L A A SR
GR B B ZHAEME Qe R A0 B B IRRZE S, J5
N ZW B, TG U JEE YR e L IR, R
S HEDN P A P A ) 4 ) ok 5 2K TUAE AR — E %2
Sty IERIXFP 225 5 AN CYPI9b L) 2 57
Kik.
I DR P 2040 R RE T ) 231 B SR W
T HATEEBORAT I B = AR UG B HY TR
B, PR AR U AN i f R . LA
I TR EEBSE RV TR EEAR ARG AT e 4251 4R
Tl O T R B A A e AR b 3R AR
JFWIES R A T N el 5 MM Y A <r) B

(s I, RN A/ ME VR LA e R e T
PRSI TR, O A G L (AL SER 1k
T TIRE, AT RSCA X TR 15 SGE p, B A
AR AR A R A A T e Ak SRR M e AT
75 AT SRR (CYPI9 ) K L b B 2 R (e
SOX9 . AMH .DAX « WT. SF %5 ) 1) 1A 151 TIAR A
2 3G PR M) o A D7 1) iR FEE R BRI A 5 e
A AU 2 R B 1 3 DRI A AT 52 5 2 Ak il
W DRI A S T MR e R it
CYPI9 FER AT VER W 706 RN Haom 25 it
Sl e Ao KL St L (1) S IR B

223k
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MOLECULAR CLONING AND DEVELOPMENTAL EXPRESSION OF
AROMATASES GENE IN TWO SPECIES OF LOACHES

DU Qi-Yan, NAN Ping, YAN Shuai-Guo and CHANG Zhong-Jie
(College of life saences, Henan Normal Unwersity, Xinxiang 453007)

Abstract; Fishes serve as a key link on the view of the vertebrate systematic evolution. Its sex detemmination is prmitive and
plastically compared with the other advanced vertebrates. Sexual differentiation of gonad is sensitive to environmental factors dur-
ing a crtical period of embiyogenesis in same fish. The cytochrame P450 awmatase, which conveits androgens to estrogens, is a
key enzyme in sex differentiation of gonad. Therefore, the cytochrome P450 aromatase ( CYPI9 ) genes control the pathway of go-
nadal sex differentiation radically. Misgurnus auguillicaudatus and Paramisgurnus dabryanus are common Cypuiniformes fishes in
China. They have a very close elationship and were classified to the same genus by some taxonomists. Heteromorphic sex chio-
mosomes have been found only in P. dabryanus. To detect the effect of tempemture to sex differentiation, Molecular cloning and
developmental expression of aramatases gene in wo spedes of loaches were studied. The zygotes of Misgurnus anguillicaudatus
and Paramisgurnus dabryanus were incubated separately at 20 ‘G, 25°C and 30°C, until that the sex could be distinguished. The
results show that high temperature (25—30 ‘C) can promote male-biased sex ration in both species loach. And with the tempera-
ture rising, the male sex rate gets higher. A pair of nested degenerate wnsensus primes was designed basing on the sequence of
cytochrome P450 aromatase gene (CYPI9b). Using nest-PCR method, the part genomic sequences of CYPI9h in two species
loach were amplified and cloned from genomic DNA. The DNA fragments of MaCYPI9b and PdCYPI9b are 1337bp and 1473bp
respectively. The gene-spedfic primers were designed based on the genomic DNA sequence. Then using RT-PCR method, the
rresponding ¢cDNA of CYPI9b in both species loach were amplified and cloned fram total RNA that was isolated from ovary tis-
sue. By comparing their genomic DNA sequence and ¢cDNA sequence, we know that the cloned (YPI9b of two spedes loach all
include 3 intons and 4 extrons and encode 145 amino adids. With the control gene of GAPDH, the expression patterns of the two
genes were studied in adult tissues and different stages of embryo of two species loach sepamtely with semi-quantitive RT-PCR.
The results showed that M. anguillicaudatus CYPI9b gene expressed only in ovary and kidney of adult tissues and gastrulae and
neurula of embiyo. The P. dabsryarue CYPI9) expressed in brain, ovary and kidney of adult tissues and neumla and yolk-sac
absorption phase of embryo. Those results lay the foundations of clarifying the relation between cytochome P450 aomatase gene

and the mechanism of ESD to a certain extent.
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