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3 - P-450 35 % 1L B¥ (P450arom) R AL EE M E A WA MMM K I X8, &R A RT-PCR M RACE(Rapid amplifi-
cation of cDNA ends) 35 , B Y43 B 0 2 [ T M (] {4 # S M BB 3L P P450 arom R . ZE A cDNA £ K 1802bp( R &
¥ poly(A)),5'MIEMIEX A 49bp,3' 3 202bp( R & poly(A)), B £ #E (Open reading frame, ORF)1551bp, #i¥ R 517
AR HHNEA TS TR 58.2kDa, [ FHE 547 B 7R, 5K 8% 69 M P4S0arom () 82 M FF 51 55 3L b £ R L
P450arom LA 63% —80% [F] ¥ t£, 5 3 4 £ B P450arom 9 S8% —60% [F] 8, 5 A E & #1718 59 8 P450arom W 4
50%—52% AR BELELMRRTEX(LF 1BER, FEAMNRRTEADIRESEK)WRIRER A
16%—N%. RALEANEALEEFLHEARLAER AMPRSEAMERSHARNMNXRBE, 5AXM
M PaS0srom M TR — XM, SaXBEBMANRTRRS X,

S M P-a50 5 H LA cDNA R IRRET WM RARF XA

PESMREB Q173 AMIRIAW:A

4 9% ( Monopterus albus Zuiew) J& T 1 & A4 Os-
teichthyes, SR LH}, B — M RA X R LR EL R
B, BEBB—KERBIEE, WG
A g MR () f F MR R, A R R I
B RS FHHEMERAARRE. REH
MREWASE RITEUEEIRENEHESIY W
BREMMANETTHEREEZXERENEN.
TRENEER(TENE B EaFELBESGHK
REIL CoMMREYAR ColEHR, HPEHEK
# NADPH #9 P450 & J7 8§ f1 P450arom(CYP19 # A
7eYy) , PASO ¥ 7 4k B 2 1 10X — SR #Y) 2 BE PR
MY, ABFITE U4 B T B850 & P4SOarom
B, 04 G — S B E M FIE B A B B
CYP19 B8 i Fo k5 M1, I IR ME R ) 4k & 30 T A
LB FHLE, 5% %3 B 2t I R EHLH AR
BE T XM,

1 #HI%E

1.1 &8 KW XH P H RS, RIPR, A
AR

1 9 B W : 2004-06-30; # 1T B M : 2005-05-20

3 3 M B ; 1000-3207(2005)05-0550-07

1.2 i®# $i$E RNA J Trizol Reagent (Promega) .
Fi %% 7% B M-MLV . RnaseH . TdT B . B B WX &,
M B Takara; Tag B¥% H Promega, PUCm-T # iAW
BEEETEYTIBRERARAA

2T PCR N MAASIIIT, MEN
B #1{E T % GenBank /¥ %1 (GenBank aaccession number
AYS83785) B €. PI, P2.P3 R BRI E WA %K
P450arom K 5F ¢ 5 i it 69 ; P4, P5 &R #& P1, P2
AE BRIt B T 3'RACE M R 35195 P6,
P7,P8 £IRE P2, P35I YA BN BREHHAT S
RACE B3| %, BT A 51 #7139 81 Takara &8, H ¥ R=
A+G,N=A+C+T+G,
Pl B 977-1001 5'-CAGTGTGTGTTGGAGATGGTGATCG -3’
W 1403-1429  5'-CTTCATCATCACCATGGCTATGTGCTT -3
WK 356381  5'-CGGGTGTGGATCAACGGNGARGARAC-3'
P4 W3k 1242-1262 5'-ACAGGGTACCGAAGGGCACAA-3'
B X 1283-1301 5'-CGCATGCACCGGACAGAGT-3'
WX 693-713 5'-TGACAGGTACACCAAGGAAGA-3'
BH 604-624 5'-AGGTTGTCTAGGTGAGTCTGT-3'
W2t 396-415 5'-ATGATGCACCGCTGATGACC-3'
X | Y7 M OH S P450arom b AAHXT (B WA 1,

3 3
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Fig.1 Relative positions of different primers in the P450arom ovanan sequence of rice field eel

1.3 B RNA MR BUHT 6 5P 8L R BT AN, A Trizol
Reagent 1§ 5 RNA. F 75 1 B B W 5 B e 3t 1R 4L
ZWER {8 BN 28s 1 18s Kl RNA IR B,

1.4 RTFFBEOSMW B Sug M OB 5L AR 52 9
& RNA Ll dT-Ap[dT-AP,5'-CTG ATC TAG AGG TAC
CGG ATC C(T)6-3' 18514, B M-MLV R A ik
BT RT K5, ARG B 10% RT ¥, A31Y P1 M1
P2 4" 3% P450arom 450bp 7= £ B R 5F £ 51, PCR &Y
R BB 250, H & Syl 10 x RN AR b,
2umol/L ¥ L8 , 200pmol/L dNTP, 3| ¥ & 0.4pmol/
L,2.5U Taq M. L% M 94°C3min, R 5 30 7E3F
94 C 1min, 58 C 1min, 72C 1min, & /& 72°C 10min, 4C
RE;PCREUA 1.2% WHRIE SR B3k 2 5, 1)
JBe {5 R JE I Wi R A EL i, A T-8R AR TR R, X
FFo RIEE,MER P3# P2 4S89 1100bp EH W A
B, iR kBB 56°C,72°CHE 8 1min 30s, HRIE
XL T4 R 1 3'RACE f1 5'RACE 3|9, 4+ B8
Y"1 P450arom B9 3'F0 53 ¥ 5 o

1.5 3RACE 7% F Spg & RNA LA dT-Ap([Rl L)
519, 8 M-MLV R A # 1T RT &L, R G
A 10% RT ¥, L AP [ AP, 5'-CTGATCTAGAG-
GTACCGGATCC-3' ]#1 P4 5| #3447 PCR,PCR B4k
BspL, Rk R L, RN &4:94C 3min, RE
28 f&3F 94°C 1min, 58°C 1min, 72°C 1min, &5 72°C
10min 4 CREF; AMMP WBUERT W ERH,
£ bR PCR W% % 10 1%, B 2uL YE8AR , 5|9 AP
MPsBTHY M, BAXBRENSSC,=YWH1.2%
BB AR R BEBL eB. 3K 7 B8, Bl it , SR, X MR

1.6 5RACE F¥EFHS BB, /s &
RNA, X P6 3519, F§ MMLV AR 184 FH 18 88 #4417 RT
R, #RJ5 /M RnaseH , %} #% mRNA, F DNA [B] 453 )
& (Takara) E1 4 cDNA, XBR B R K NTP, 51 91 %
F3 TdT B§1E cDNA3' 3R 10 poly(A), FH i 7 & | ik fm
T poly(A) B H) cDNA, ALt 584, A P7 & dT-AP
(] 3'RACE) 33197, # 17 PCR, K i #& & 4B &L [ 3

RACE,PCR M # # 10 £, BU 2L IR, F P8 &
AP, #fT PCR, R R AR F L, PCRBA 1.2%
P B0 M G BB e Dk 4 B, [T, TR L X

1.7 MEMEFSH PCR =Y RED pUCH-T
KE XL EFREYERFRBEROERARMF .
Fr 5 53 ¥ FH 34 DNATools5 . 1, P450arom K 3% 2 B []
WAL B A ClustalW1.615) 4247 , He X4 4% SR B PAUP
( Phylogenetic Analysis Using Parsimony version 4.0,
b2) W ARG R E XK, F Neighbor-Joining 3 , &
5 1000 K, gap HABRK, EEHEXT, H
Bootstrap i+ W &1 XM XIFE

2 H#R

2.1 ## P450arom K15

S35 BB 8% 5P ML R A 41 47 89 RNA, 33 1T RT-
PCR,F15I¥) 1 f12 #5148 450bp & 5 9 DNA, B
REEMF,B5 453 FER. LBERFF, RAR
22—, REFBFIETER5ID 4,5, # F50
HLFB% B RNA i#47 3'RACE, 33K 600bp £ 4 &4,
MEFLERRVBMMPRBIANEN L -, B
586bp, I T5IY 1 M2 BMEFFHFHE IRER M
METREE& X BT, 5T LAY 9 ) fa 25 B 0 5B S o
P450arom MR FREFI(HZM I 2 BRI THEA
I F15R S P-450arom, H B BIBR T 5 F LB R T HF)
B—BUNHMEARKER). M, WA A
SR 5 I b P450arom R R — P~ RERNLHK, &
FASR S RNART B Ri5|47 2,3 5 #%448 2] 1100bp £ 4
DNA %% , EENI £ 9 1073bp, BIBX — K BRi%it
5'RACE 5|#76,7,8, % M 5'RACE LR B ¥, H 2K
18 500bp 247 DNA & :SLRE /G W F 4 R 1 421bp,
LR 3 b 218 T 34 8 59 B P450arom 2 ¥ 5
(GenBank aaccession number AY583785), i% cDNA &
K5 1802bp, I 4 R £ 4E 1551bp, BiF 517 M E &
RUANEOES FRY S8.3kDa, 3 EHMiFX
202bp (A HE.4E poly(A)),5'EBIEX 49bp(H 2),
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2.2 EFAAH

2.2.1 MEEER A ClustalWl.6 557 T 8% 8%
5L P450arom EEM E S Sk on") | g my plel
R Foan gan!' sapd w5
fa e, op ) am g O A B RS %
P450arom M EM P 5 R JRtE, R RO, AEEON
P450arom 738 3 B8 ¥ 5] 5 o £2 6P S (5] PR 1 3% 80% .
5458 76% R .5 & 550 64% R I 55 5 A 5P
63% R \ 5850 63% R . 59 E M 0% FAK .5
LB 9% R 55 DN 58% [ . 5% 52% 7]
B 5AS51%FR. X & EMBRF 5, P450arom ) #
EXFFERBRERKI 41%—71%, 8 T8, A
P450arom # cDNA FESI A , B 7E 2t RAE P B8R,
REl BEXFELBEHEXBIEANRTIEG

ZAR)MWRABRKE R L 3% —92% .70%—87% .
7M%—00% (F 2). FRAAREFEHRR A
P-450arom 5 4 {1 18 £ & B {i & 1133, E302, P308,
D309, T310, R435,C437 Xt B 15 R HF EEE A, 2t
b 4347 & B # 8 P-450arom 7EX 4607 B R S5 A
M-, #—FMEHNIIT R, BEE AL S (N-X-
S/T)TE N29, 55 Ho i s 268 & P-450arom #1100, &
B C B8 1L (PKC) H X B s (S/T-X-R/K)
59,130,385,410,503 , 5 59,410 {i Y ¥ &% 11 4 £6 45
A ,503 £ % 6% Fu o B RF A, 130,385 LR KB 3h
¥ P450arom #FELA R, 8% 5 A —HEBR /D 219 4 PKC
{15, %8 % FNR, A4 SNT, i K #4531 % % SNR.
X84 BT 45 B % B8 P450arom Lt B, 581G
HEE A EXMALERRT, ALK S B8P0 AR

FEL(1- e X ) [ (P450arom ¥ REFX) M (M £ ¥ P450arom B A % B3 ) B A FFE

1 TCATCGCTTGAACCGTTCATTAGGCAAGTTGCTTTCAGTCTGCCTTCCC ATG GAT CTG ATC 61

1 M D L I 4
62 CCT GCT TGT GAA CGG GCA GTA GTT CCT GTT GGT TTG GAT GCA GCA GCG GCA GAC CTG GAC 121
5P A C E R A V V P V GG L D A A A A D L D 24
122 TCT GTG TCC TCA AAT GCC ACT GCA GTG GGA TCA GCG GGC ATC TCA GTG GCA ACC AGA GCC 181
2S v § S AV 6 § A G 1 S V A T R A 44
182 TTG ATG CTG CTC GTC TGC CTG CTG CTG GTC ACC TGG AAC CAC ACA GAG AAG AAG CAT GTA 241
4L M L L V C L L L Vv T W N H K H V 64
242 CCA GGT CCT TCT TTC TGT CTG GGC TTG GGG CCA CTT TTG TCA TAT GTG AGA TTC ATC TGG 301
6P ¢ P S F C L 6 L 6 P L L S Y V R F I W 84
302 ACT GGC ATA GGC ACA GCC AGC AAC TAC TAC AAC AAC AAG TAT GGA GAT ATT GTT AGA GTT 361
8T G I ¢6 T A S N Y Y N N K Y G D I VvV R V 104
362 TGG ATC AAT GGA GAG GAG ACA CTC ATA CTC AGC AGG TCA TCA GCG GTG CAT CAT GTA CTG 421
los¥ 1 N ¢ E E T L I L S R S S A V H H V L 124
422 AAG AAT GGA CAT TAC ACT TCA CGT TTT GGG AGC AAG CAG GGA CTC AGC TGC GTT GGC ATG 481
125K N 6 H Y F ¢6 S K Q@ 6 L S C VvV G M 144
482 AAC GAG AGA GGC ATT ATA TTT AAC AAC AAC GTA GCT CTG TGG AAA AAG ATA CGC ATG TTT 541
145N E R G I 1 F N N N V A L W K K 1 R M F 164
542 TTC ATC AAA GCC CTC ACA GGT CCG GGG TTG CAG CAG ACA GTG GAG GTT TGT GTC TCC TCC 60!
166 F 1 K A L T G P 6 L Q @ T V E V C VvV 8§ 5§ 184
602 ACA CAG ACT CAC CTA GAC AAC CTG GAC AAT TTG GGT CAT GTG GAT GTC CTC AGT TTG CIG o661
I85T Q T H L D N L D N L G H VvV D V L § L L 204
662 CGC TGC ACC GTG ATA GAC ATC TTC AAC AGA CTC TTC CTT GGT GTA CCT GTC AAT GAG AAA 721
260R C T V 1 p I F N R L F L ¢ Vv P VvV N E K 224
722 GAA CTG CTG CTG AAA ATT CAC AAG TAT TTT GAA ACA TGG CAG TGT GTG CTG CTT AAA CCG 781
225E L L L K I H K Y F E T ¥ Q ¢C v L L K P 244
782 GAC ATC TAC TTC AAG TTT GGG TGG ATT TAC AAG AGG CAC AAA GCA GCT GCC CGG GGG CTG 841
245D I Y F K F G W I Y K R H K A A A R G L 264
842 CAA AAT GCT ATC GAG AGC CTT GTA GAA CAG AAG AGG AGA GAT ATG GAG CAG GCT GAT AAA 901
265Q N A I E S L vV E Q K R R D ¥ E Q A D K 284
902 CTG GAC AAC ATC AAC TTC ACT GCA GAA CTT ATA TTT GCA CAG AAC CAC GGC GAG CTG TCT 961
2856L D N I N F T A E L I F A Q N H G E L S 304
962 GCT GAG AAT GTG ACG CAG TGT GTG TTG GAG ATG GTG ATC GCA GCG CCG GAC ACC CTG TCC 1021
305A E N V T Q C V L E M V I1 A A P D T L S 324

i

1022 ATC AGC CTC TTC TTC ATG CTG GTG CTC CTC AAA CAG AAT CCA GAT GTG GAG CTG CAG TTG 1081
325 1 S L F F M L V L L K Q@ N P D Vv E L Q L 344
1082 CTA CAG GAA ATT GAT ACT GTT GTG GGT GAG AGA CAG CTT CAG AAC GAA GAC CTT CCG AAG 1141
345 L Q E I D T V V ¢ E R Q L Q N E D L P K 364
1142 CTG CAG GG CTG GAG AGC TTC ATC AAT GAA TGC TTG CGT TTC CAC CCC G1G GTG GAC TIC 1201
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L Q@ VvV L

E $ F I N E C L R F H P
1202 ACC ATG CGT CAA GCC CTG Al
A

v V D F
CC GAT GAT ATC ATA GAT GGC TAC AGG GTA CCG AAG GGC ACA
P 6 T

T_¥_® Q L T D D I 1 [l)l G Y R_V K
1262 AAT ATC ATT CTC AAC ACT GGC CGC ATG CAC CGG ACA GAG TTT TTC CTC AAG CCG AAC GAA
405N 1 I L N G R MW H R T E F F L K P N E

1322 TTC AAC CTG GAA AAC TTT GAA AAA AAT GCC CCT CGC CGT TAC TTC CAG CCA TTC GGT TCA
425F N L E N F E K N A P R R Y F Q P E_G 8§
1382 GGC CCT CGA TCT TGC GTT GGC AAG CAC ATT GCC ATG GTG ATG ATG AAA TCC ATC CTG GTG
445G P R S C V G K H 1 A W V M ¥ K S 1 L V
I
1442 ACT CTG CTC TCC CAG TAC TCA GTT TGC CCT CAT AAG GGC TTG ACC ATG GAC TGC CTC CCA
4657 L L $ Q@ Y § vV C P H K G L T M D C L P
1502 CAG ACC AAC AAC CTC TCC CAG CAG CCT GTA GAG CAT CAG CAG GAA GCC AAT CTG AGC ATG
485Q T N N L S Q@ Q@ P V E H Q Q@ E A N L
1562 AGA TTC TTA CCT AGA CAC AGC GGT AGC TGT CAA ACA CTC TGA GCT GCT GAC CTT TAG TTG
505R0 F L P R H S 6 S C Q@ T L =«
1622 TAC CTT TAC GTT TAT ACA AAG TAT ATA CAT TAG TGT GAT CTC CIT TAC TTC ATT ATT TAT
1682 CTC ATA ACT GTA CAA AGT TAA GTT TTA TAT TTT GGT ATT AAA ACT GTA TTT TTG AGT TGT
1742 ACT ATT ATG CAT TAA TAG ACA TGC TAA TAC TAA AGT AAA TAT AAA TTA TIT CGC CAG TGT
1802 T

384
1261
404

1321
424
138t
444
1441
464

1501

484
1561

504
1621

517
1681
1741
1801
1802

M2 BMEEM P4SOarom 21K cDNA FEF) K B¥i% A0S0 MU 5 R HE 1551 bp BRES 517 MEXEM, FFAIDRBERTONEATURER, B ] -R
BE(D) . FHEARNSRORIE(D aaREZ4X(0) ARG EEEEANGCSAEKFRR RELNEONMU AT ERR.
Fig.2 Nucleotide and deduced amino acid sequence of rice field eel P450arom cDNA derived from ovary The 1551-bp ORF encodes a protein of 517 amino

acids in length. Regions of high homology are anderlined and indicated by R Is: I -helix( I ),an aromatase-specific conserved region( [l ), and

heme-binding region (I ). Amino acids known to be essential for catalytic functions are in boldface type. The N-glycosylation site and protein kinase C phoe-

phorylation ( PKC) sites are boxed.

21 RMMM Pasoarom SR Y 5 SR M 0 2 X 1t ¥ # 2h W i) P4S0arom MERF IR (%)

Tab.1 Alignment of rice field eel ovary-derived P450arom amino acid seq with seq of other vertebrates
WG MmO &M MR Al KIAR S4k 0 MaR XDAaR b} A
Rice field  Medaka  Goldfish Trout Catfish  Zebrafish  Goldfish  Catfish  Zebrafish  Chicken ~ Human
eel (ov) (ov) (ov) (ov) (ov) (ov) (br) (br) (br) (ov) (ov)
3.1 80 64 76 63 63 59 60 58 52 51
% £ 59 7 63 74 64 63 57 60 57 50 61
& 53 54 68 7 88 60 60 58 50 50
9L B4 5B - — - 65 67 60 60 59 51 50
-3 59 59 69 — 7 59 60 57 50 52
RO @ 61 63 86 — n 59 60 58 51 49
&8 50 a8 48 — 52 57 7 88 52 53
3280 51 49 48 — 55 59 41 70 49 50
ROAR St 48 52 — 54 57 a7 41 52 52
be 51 48 49 — 49 53 50 50 51 7
A — — — _— J— — J— j— - —

E:RPHELEFIEERFIIOERE(%) ETHAREFFCERE(%). 158K 2680 (Q92087) .41 88 98 M (1806325A) . & i IR ML
(AAC14013) . BE I #1 50 L (AAKO0643) 8 #1 B (Q92111) . & f4 /I (AAB39408) . ¥ I £ Bi ( AAK00642) . B2 £ B (AAL14612) . X& 5B M (A31916) . A BR
#% (Q4Hu19),

Notes: The data in right up side are similarity percentages of amino acids of P450arom, and in left down are ones of nucleotide of P450arom. Rice field eel
ovary-derived P450arom is compared with forms derived from medaka ovary ((Q92087), trout ovary (1806325A), goldfish ovary ( AAC14013), zebrafish ovary
(AAKO00643) , catfish ovary(Q92111), goldfish brain ( AAB39408 ), zabrafish brain( AAK0O642 ), catfish brain ( AAL 14612), chicken ovary ( A31916), and

human placenta( Q4Hul9) .
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Tab.2 The percent of identity/similarity between rice field eel and other vertebrates P450arom conserved regions 1, [ , [

o 58 o £ 51 Sam AT 9% 68 L 3L B fse Y] L-3:1] 55 be A
Rice field Medaka Goldfish Trout Catfish Zebrafish Goldfish Catfish Zebrafish Chicken Human
eel (ov) (ov) (ov) (ov) (ov) (ov) (br) {(br) (br) (ov) (ov)
I 93 90 93 90 86 90 86 73 73
1 87 70 83 75 79 75 79 7 7
] 85 92 100 100 100 85 85 85 78 7

222 REEWNAT T BB R P450arom 5
Hitad R ¥ HEEHY) PASCarom R KRBT XK. A
ERHEXEER,H PAUP R A REREXRR, EE
3t 539 ML A, 185 M B FAE F BB AKX
TR HERTERAER T X R Z 50, R Neighbor-Joining
%,EN 1000 K, gap L FHBK  WBTREREN

99

(B 3), EtniR BB BE AT, A Bootstrap i+ B K
BMIXXFE . NRGEM T I P4SOarom £ B ER,
BEAEER# LT H TREANERFNZ LRSS USSR
H,RBOERRARENE N, FERRARF &L
M L 7] WL # 8 P PASOarom 5 8 £ 49 X R BGE, A
J& T 258 8 P450arom AR — K43,

WM BR (trout ovary)

100

‘\_ﬁ__: FMR Y (rice field ell ovary)
¥ £ J8 (medaka ovary)
#2 £ B (catfish ovary)

100

L&: 44 98 (goldfish ovary)
B 5, £ §H (zebrafish ovary)

T #2464 B (catfish brain)
100 & £8 [ (goldfish brain)

B I8 B (zebrafish brain)
M9 (chicken ovary)

L ABE# (human placenta)

B3 P4as0 ¥ HLMEE G H R S H I PAUPS.Ob2 3K {4 Niboostrap 77 22,
% L e BT bootstrap {4
Fig.3 Phylogenetic tree of PA50arom proteins The consensus tree was constructed by neighbor-joining
bootstrap using PAUP4.0b2. The number is the bootstrap value

3 itig

EHWRE R KA A P450arom £ CYPI9
EEERFH - EEFEND BEEBSEHYE
ERARAR, AF X EHr B &k P450arom 2 H
CYPO XEERK TN AR ER KBS, Fir
N et MOESAHFHULBERNTHNENZRE
MHERAAXTZIHNBEANEERBEN
P450arom® ) A LR F AN EMANFRPELLR
FRAR 0 59 M P Y P450arom B A — BRI (KA E)o
BhHTHREMKES AEFRE HLBEXSARESL
—5 HK, FRER DB A BIS, In B A BT 5 B
£ 5 #4158 . P450arom B B Rl — M EESBAUS, &
MREBEEMBFASIY PL,P2 EEBNFI R
3'RACE 5 S sk op o 2 — B, X R AT AR BA
WS A 90 S P450arom R R — 1~ EEH R B K
FAEMIP b P4SO0arom ER P A — R RIE,

AHERMMARNENERARRACNBLE
Asel R RETREE R R PR K S A
A|MEMEET W R WEALR, 2 P450arom B
FREEHSAR ANMERMMM R ERED
P450arom B H R — M EERBEM . B EHHE KN
MRERBHR - T EERBNETEEL K
Northern %32 B %K .
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. CLONING AND SEQUENCE ANALYSIS OF THE ¢cDNA ENCODING P-450
AROMATASE FROM RICE FIELD EEL

YU Ju-Hua, WU Ting-Ting, LI Jian-Lin, CAQ Li-Ping and XIA De-Quan
( Freshwater Fisheries Research Center Chinese Academy of Fishery Sciences WuXi 214081

Abstract: In both males and females, estrogen programs and coordinates developmenial, physiological, and behavioral responses
essential for reproduction. The cyp/9 gene encodes P450arom, a heme-binding protein of the enzyme complex responsible for the
conversion of Cy androgens into Cyq estrogens. This enzyme complex comprising the flavoprotein NADPH-dependent cytochrome
P450 reductase and P450 arom. Studies show that aromatase may influence the function and development of Central Nervous Sys-
tem of the mammals, readjust nervous internal secretion, reproduction function and sexual behavior, and participate the readjust-
ment of sexual gland differentiation of non-mammals. Many experiments have proven aromatase can control the sex differentiation
and sex transformation of many kinds of fishes. Rice field eel ( Monopterus albus) is a kind of protogynous hermaphrodite. The
studies of molecular mechanism of the rice field eel sex determination are not available. This study isolates P450arom gene from
ovary of rice field eel. It intends to further study the function of P450arom during sex formation and sex reversal as well as the ex-
pression levels of the genes after the application of hormone and aromatase inhibitor in the future, aiming to provide basic materi-
als for artificial sex control of rice field eel.

A cDNA encoding P450arom was derived from the rice field eel ovary using RT-PCR and RACE. The ¢DNA was 1802bp
with 49bp 5'UTR,202bp 3’ UTR( excluding poly( A)) and 1551bp ORF, which encodes 517 amino acids and has a predicted mol
wt of 58.2K. Based on mutational analysis and molecular modeling amino acids known to be essential for catalytic functions in
the human P450arom(1133, E302, P308, D309, T310, R435, C437) were identical in rice field eel P450arom. Consistent with the
glycosylation site described at the N terminus of human aromatase, a consensus N-glycosylation site (N-X-S/T) was identified in
the amino terminal region of rice field eel at N29, which is similar to goldfish ovarian P450arom ( N30) . Further analysis indicat-
ed that the rice field eel P450arom has protein kinase C { PKC)-dependent sites at 59,130,385,410, and 503 (S/T-X-R/K).
For phylogenetic analysis the deduced amino acid sequence of rice field eel, together with P450arom sequences reported for other
vertebrate species, were aligned by ClustalW, version 1.6. The results revealed the rice field eel ovarian P450arom shares
63%—80% sequence identity with ovarian aromatases of other fish species, but only 58 % —60% with brain-derived aromatases
of other fishes,50% —52% with human being placenta and chicken ovarian aromatases. But the percent of identity/similarity
was higher {70% —100% ) in the regions of high homology, including the l-helix, an aromatase-specific conserved region, and
the heme-binding region. The aligned sequences were used to construct phylogenetic trees by distance ( Neighbor-Joining algo-
rithm) and maximum parsimony criteria PAUP ( Phylogenetic analysis using parsimony, version 4.0). Phylogenetic analysis of
the P450arom gene family indicated that P-450 aromatase gene has a single origin. The rice field ovarian P450arom was clustered
with medaka ovarian P450arom, and all fish ovarian aromatase were clustered together, and is independent with fish neural

P450arom and chicken human P450arom.

Key words: Monopterus albus Zuiew, P-450 aromatase, RACE, Phylogenetic relatedness



