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H A 84 (Anguilla japonica) P HIBIFFE 45 5l FEHH,
P450c17 SEP L H HAEAHCH: . It HEm,
P450c17 T PR B B AR e OB 240 it e 24 1
BB R REER, H Zhou 545 R KW
P450c17 TEOPEEZ0MIAE KRR RERE A BI T E2 774

115 % Z: (Apostichopus japonicus) B 45 15 & )
ZEGE N2 AN (B, BRE A P e AT 2 B
HIE KRR Z — AP R HIS R AE .
PE S AR TR LR B 5T, ARS8 s T (=
P450c17 2K ¢cDNA, FFARIEIRIT Y P450c17 FEH
JPA, AT T AR T 5 B, BU AR e
JE e ZERE, R P450cl7 R F IR FNE (A A TG
PERFIEBEE St . L, A BAMIIEE N T —4
PRI Z P450c17 1EMEBER M 31 10 2
REfe it =%,

1 RS

1.1 ##

S PR B2 T 2009 4F 6 H BUE T T4 K
TR X . EEEGA Trizol . M-MLV 4%
SEME . RNA BRI . Marker(DL2000), dNTP,
EXTaq DNA R4 . pMDI19-T Vector, HindIIl,
BamHI W B S AW (KiE) A H], PCR 51 H 4
Y& W . AXYGEN A 20 Bk i [ ik 7 & .
AXYGEN /it ik BOAH & B A T4
Y TAREARNR 55 A FRA A
1.2 2 RNA WIS RER

IS RIS R W, $% Trizol 2 UL RNA .
KA BT 1.0%B0 i W U6 i R Yk G
WM RNA [ T K se s, —80°CIRA7# . i

MMLV i %53 cDNA 5 3R Z: 100 ng &L RNA,
1 pL oligo(dT), 5xM-MLV Buffer 2 puL, dNTP
Mixture(#+ 10 mmol/L)0.5 pL, RNase Inhibitor(40
U/uL)0.25 pL, RTase M-MLV(200 U/uL)0.25 pL,
] RNase-free F7/KERZE 10 pL. 2 24 42°C
JKH 30 min, 95°C 5 min,
1.3 PCR # i, PCR F=HHI5ERNF

J F Primer Premier 5.0 %4, RIELKBZEL
A1 EST #4113 RACE fds VES# F1. F2,
R1. R2(R 1), Frfigl¥m BilgA TAEY TR
RIS A BRA R A . A BD SMART™ RACE
cDNA Amplification Kit {5 &, KA &K PCR
17 3'RACE FifE. WA ZR: 1 pL cDNA, 0.5 pL
E[5197, 0.5 uL S 15141, 10xEx Tap Buffer (Mg””
Plus)2.5 uL, ANTP Mixture(£$ 2.5mmol/L) 2uL, Ex
DNA AW U/uL)0.13 pL, KIFEZEMK 18.37
ulo S &5 94°C, 3 min; 94°C, 30's, 53°C, 60 s,
72°C, 15 min, 35 PMEFR; 72°C, 10 min, 4°C{3 -
5'RACE LA oligo(dT) A 514, &% cDNA 5 —4E,
M R1. R2 A5 B EL A 5K . PCR
R R KA SR . Bl cDNA FER, 5
pMD19-T vector ZMZEHz, H43%H 47 1 BUR 1k
%27 DHSa, #4115 F BEIf E IR 7% PCR W2
YoEf, YR T 37CREGH IS, HREUR
RS K %0 A BAPE B SRR IR A ) TR CRIE)A
RS wIEA TN o
1.4 RS9

J7 9 [R5 Xt FAR LRI R ] BLAST 4K
k17, RS PFEH DNAMAN BEEfs, TR
e 352 HE (ORF) A9 548 NCBI |-f ORF Finder ik
11, f55 kA A Target P 1.1 Server £2F#17;

x1 KHRFAASIFT

Tab.1 Sequences of primers used in the study
519 JF51(5'-3")
primer sequence (5'-3")

FL'RACE) AGCCTGCCTTTGTTGTCTTCACGGAGT

F2 (3'GSP) AAGAAGGGTGTGGAGTTTGCT

RI(5'RACE) GGTCTGTTAGCAAACTCCACACCCTTC

R2(5'GSP) GCCATTCAGGACTACAGCCCA

UPM SHORT: CTAATACGACTCACTATAGGGC

LONG: CTAATACGACTCACTATAGGGCAAGCAGTGGTAACAACGCAGAGT

NUP AAGCAGTGGTAACAACGCAGAGT
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FIH TMHMM X 25 JE S A 7 30 2 LRI A
B R SMART B4, & F 5 5 o ok H
ExPASy server Ff4; Z 4 X R Clustalw1.8
A, FH MEGA4.0 BI&RIEIE XI5 412 P450c1T 2
B2 ¥ 55 GenBank I & 3R W 2 FL R 7 51 ke 3 &R
GEitAER, 1 000 REZ I A REHE, FIH
NCBI 7ELRHAF FIN S5 44 AL

2 HERE5SH

2.1 RACE Wy #84R

PLEL RNA 3% 5% 5515 5 ) RACE 1 st cDNA
B, AR A5 7 3’'RACE Fl
5'RACE #"#, Hd Marker y DL2000, 3575 7 5
A K /N—200) H 89 R B (B 1-2)

bp
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Pl 1 5'RACE 48 7= #yke il 25 5
Fig. 1 Amplification product of P450c17 5’'RACE

2.2 {A%RIZ P450c17 cDNA B9 KF7FI

¥ P450c17 B9 EST A Bl RACE 3151
cDNA JFAI AT PR, 2K AR 2 036 bp 1
cDNA(/® 3), P450c17 cDNA 4K JF5K) 535 E
Gt XA R 256 bp, 3 AE AL X 4 250 bp, FF
BRI HE(ORF) N 1 530 bp., TEARIBHIF ATG
H-3 iR A, £54 Kozak MLAEE, 78 3'UA FikF
§) ATTTA, 45 ZE% T TAA F1 polyA NNk,
XEEEF A SRR L 2K cDNA [HFAE
XTI P35 cDNA F By St 4704, 11508
HEAT.C.GHAEMGE, TSI cDNA
W IR L S5 SR, 1% P450c1 7cDNA 2K 7

2000 —

1000 —
750 —

500 —
250 —
100 —

Bl 2 3'RACE ¥ 3™ P 25 5t
Fig. 2 Amplification product of P450c17 3'RACE

SIHREE A 5 30.2%. B82E G 5 22.6%. BEHE T
i 27.9%. B C 5 19.2%. A+T &5 (58.1%) 5
T G+C F 1 (41.8%)-
2.3 %2 P450c17 B S EBR A RS

Ffl DNA Star 43 ¥ P450c17 cDNA ] 4 509
MEAERWATARE R, WWEA S FRREA 57.6
kD, FHIEZEHL S JE 5.5, P450cl7 ) 509 MR IEMR
HsR A PE IR (K, R)A 59 4, sRERTEZ(FEMR (D,
EYf7 7014, Bi/K&FEMR(A, 1, L, F, W, V)f 188 1,
AT IR (N, C, Q, S, T, Y) A 1144,
53 F N Cas3aHa057N6650760S 13- P450c17 25 it
VRIS IRNEZBRF 20 h, ARUE RN
38.36, MAFHIEIKMA-0.217. Ll ProtScale ¥
S3HT P450c17 cDNA 4ntd i s 3Lk, RIE 5~
28, 48~53, 62~68, 77~80., 83~92, 95~97,
114 ~ 119,121 ~ 123, 144 ~ 146, 159 ~ 168, 184 ~
197, 210 ~ 212, 222 ~ 236, 248 ~ 253, 276 ~ 279,
296 ~ 299,305 ~ 311,313 ~ 328, 341 ~ 343, 363 ~
369, 373 ~ 383, 391 ~ 393, 402 ~ 407, 452 ~ 455
458 ~ 468 .498 ~ 501 FRIL M B AK MR, 5529 ~ 47,
54~61.69~76..98~101,104~ 113,124~ 127,
130 ~ 139, 147 ~ 158,169 ~ 180, 198 ~ 209, 213 ~
221, 237 ~ 247, 257 ~ 275, 280 ~ 295 300 ~ 304,
332~ 335,344 ~ 362,370 ~ 372,394 ~ 398 . 408 ~
447, 449 ~ 451, 469 ~ 495 FRIFL A K TERY(E 4)0
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ggggactggattcegtaaaccataattatgtagacactgacagtctcatcgaatttgtcaccacgaatatcatctatcaatccaggataatcagttctttgtectcatcaatactggeag

acgtgattcgtataatcctgcactgattatccaaattgtgaaagttctgagcagceaatatttccaaggggtgactctgaaacggattagcataggectaactaacgtgaactgetcagga

241
1
301
16
361
36
421
56
481
76
541
96
601
116
661
136
721
156

781

161

176
841
196
901
216
961
236
1021
256
1081
276
1141
296
1201
316
1261
336
1321
356
1381
376
1441
396
1501
416
1561
436
1621
456
1681
476
1741
496

TCCATAAACTAGCAGUATGGCTTTTGAGTCTAGTGCAGTGGTAGTTAATTCCACATCTCT

AACTCTGGTTACCATAACAACAGTATTGGCTGGAATGTGGATATGGAGTCAACAAAAGCC
NNV G M W 1 W s Q Q K P
GACTAAGAACTTTCCACCTGGACCAAAGGGATGGCCTCTCATTGGGAATATTCTGGAGCT

T K N F P P G P K G W P L I G N I L E L
TGCACGTAATGAGAAGCCTGCCTTTGTTGTCTTCACGGAGTATGCTAAGGAGTATGGAGA

AR NE K P AF UV V FTETJYATZKTE Y G D
TATATTTTCCATAAGAGTAGGTCAGAGGTGGGCTGTAGTCCTGAATGGCGCTGCTACAAT

I F S 1 R V. G Q R W A V V L N G A A T I
AAAGGAAGCTCTCTTGAAGAAGGGTGTGGAGTTTGCTAACAGACCAACAAGCCTTAAAGT
K E A L L K K G V E F A N R P T S L K V

TGACTTATTCCTGGAAGGTGGGCAGGATATTGTCTTTGGTCAGTATTCTCCTTCTTGGAA
bp L F L E G G Q D I VvV F GG Q Y S P S W K
GCTACACAGAAAGCTGGCCTTTTCTGCTTTCAGGAAGTTGGCTACTGGTGACAACAAGAG
L H R K L A F S A F R K L A T G D N K R
ATTTGAAAAGCTGGTTTATTCCATCRTTCCTTTCCTTACAGCAAACTTGGACTCCAAAGG

F E K L v Y s I X p F L T A N L D S K G
I TCAGAACCATTTGACTCACGAACAGTTCTTGCATCATCCATATATAATATCTTGGCAAG
GTCAGAACCATTTGACTCACGAACAGTTCTTGCATCATCCATATATAATATCTTGGCAAG
S p F D S R T Vv L A S S I Y N I L A S

TTTGTGCTTTGGCAAACAGTACGAATTTGATGATCCGGAACTTACTCGCTTGATGTACCT
L ¢ F 6 K Q ¥y E F D D P E L T R L M Y L
AAGTAAAGAAGGGAATGATATTGCTGGAAGTGGTCTTCTAGCTGACTACATACCAATCTT

s XK E GG N D I A G S G L L A D Y I P 1 F
CAAATATGTTCCTACCCCTAGGCAGACAAAACTGAAAGCTATTTTTAAAGATTTCTTTAG
K Y Vv P T P R Q T K L K A I F K D F F S

CTTGGTCAACAAGGAAGTGGATGAACACCATGAGAAGTATGATGGGGGTGAACCAAAAGA
L v N K E v D E H H E K Y D G G E P K D
TTTCATAGAGATGCTCTTTCAGTCTCGACAAGAAATCAAAGATGAAGGCAAAGAAGACAT

F I E M L F Q S R Q E I K D E G K E D M
GAGTTTGATAACAGAGGCTCATATCAGACAGACAGTGGTAGATATATTTGGAGCCGGTAC
s L 1 T E A H I R Q T Vv Vv D I F G A G T

GGATACGTCCATTTTTACCTTACAATGGTGTACTGGACTGATGGTGCAATATCCAGAGGT
p T S 1 F T L Q W C T G L M V Q Y P E V
GCAAGCCAAAGTAGCCGCCGAAGTGGATCGTGTCGTGGGAAGAGATAGGCTGCCCTCACT
Q A K vV A A E VvV D R V V G R D R L P S L
TGATGACCGTGAGGAGCTAGTATACACCACAGCGACCCTGTACGAGGTTATGCGATACAG
b b R E E L vV Y T T A T L Y E V M R Y S
TACCTTAGTTCCATTAGCCGTGCCGCATGCTACATCGGCAGATGTGGAGCTTGGTGGTTA
T L v p L A V P H A T S A D V E L G G Y
TACCATCCCTAAAGATACTTGGGTTTTGGTGAACATCTACTCCATGCACTATGATGAAAA
T I p K D T W VvV L VvV N I Y S M H Y D E K
ACTCTGGGACGACCCTAAAAAATTCACACCAGAACATTTCCTGGATGAGAGCGGAAAAGT
L w b b P K K F T P E H F L D E S G K V
TCGTCTCCACCCAGAAGGTTACATGCCTTTCTCTACCGGACGCCGTGTCTGCCTCGGTGA
R L H P E G Y M P F_S T G R R V C L G E
ATCGGTTGCCAAGGCTGAGCTCTTTCTTCTCTTTGCGTGGTTATTCCAGCATTACAAGTT
s v A XK A E L F L L F A W L F Q H Y K F
CAGCAAACCTATCGGGCAGGAAGAGAAAGATTTTTCAGAAGGAGATCCCCAGGCTACAGT
s K p I G Q E E K D F S E G D P Q A T V
GAATATGCTGAAGGATATAGAAGTGGTTATAGAAAAACGCTTTTAATTGCATGACAGCAG
N ML K D I E V \Y I E K R F

caaatgtttgtggcetgctattttggaaatggaaagtctatatgatgatgtggagaactgaatgaattgtaccttcaaaaatatatttgaagaacagtaaatcatattttaaagctatatt
aaaaagaaaattaattgtgggacattgcatcgatttgattaatttgaaaadatitangagactcate cgecttgtttcecgttttettttttt

IR H T AT

G &

TN

Bl 3 fifiZ P450c17 42K cDNA FFEA K5 0 22 51 1 5]

TR HI K O Fhn .

Fig. 3  Full-length cDNA of Apostichopus japonicus P450c17 gene and the deduced amino acid sequence

The letters in box indicated start codon (ATG), stop codon (TGA) and special sequence (ATTTA). The P450c17 sequence label
(-FSTGRRVCLG-) was underlined and the putative sequence of signal peptide was shaded by gray. Transmembrane region were

double underlined.

1385 T TAA FF 51 ATTTA A RERS i, P450 KR RIARZE e AT T RIZebn i, 25 B DX XUT Rl Zebn iy, AR
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position
B4 512 P450c1 7 2 SRR AR VST 25 R
Pl Hh e A g B RERR T AE L B, AR AR 1503
Fig. 4 Results of hydrophilicity/hydrophobicity analysis of
P450c17 in Apostichopus japonicus

Horizontal coordinate indicates the position of amino acid, and
vertical coordinate indicates the score.

K B FIr o HG A3 R F K PR AR, T L g
IKPER KA R 2.722, SEKPER KGR 2.889, K
DL P450 17 2w A% 2K i 2 2R K R o

K JH Signal P FUill P450c17 S KEWR 7 5 -,
SRR 1 MESIK, KB 25 dHEmR, 59
k%315 MAFESSAVVVNSTSLTLVTITTVLA .,
BG5S IR R 2 o IBELL AL, .2
B LR m K M R . BN P450c17 &
Form R . A TMHMM T P450c17 25 5
. 2553 P450c17 A 1 A BRI,
KEEH 22 AR, 5 IR T I N A 15 i A
ke X, B TFEBBEEARE 5., @it
NetNGlycl.0 43 #r 4 Wl 7 — A~ B 5L 45 & 7 s
(NHS), 0 P450c17 A fEEAHEEE 11 (& 6).
2.4 {FRZ P450c17 BYLEEHITN

P450c17 AR L5 AL & 1 4> P450 5
(S5 R I, T P450c17 1Y S 25 (K] 7)Fh JC R
WEE M 41.22%, SEMEE L 12.77%, o-B87E 5
46.01%. HHEEMh, TG o- 1R ER
BT B AR ST, AN S B-IrE . R
NAD(P)H 1Y HL F 1% 2% B 4 4k 3 AL 1 7 =8, ¥
P450 Ko 4 D55, BIRHAA 3 AN RsT
BRI, TRST PO RGN A A, (RS2 AliAT]
() SR 3 F RN B 25 40 02 = BE DR SF I . 1% P450

in Apostichopus japonicus
Horizontal coordinate indicates the position of amino acids, and
vertical coordinate indicates the probability of transmembrane
region occurrence. The position of 1 on vertical coordinate
shows cell membrane.

NetNGlyce 1.0: predicted N-glycosylation sites in Sequence
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Bl 6 12 PASOCLT 1 N-WHEEALAL 2 T 25
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RER, HAEFR 0.5 Ab3RoR BIME.
Fig. 6 Prediction result of perdocted N-glycosylation sites of
P450c17 in Apostichopus japonicus
Horizontal coordinate indicates the position of amino acid, and
vertical coordinate indicates the probability of

N-glycosylation sites. The position of 0.5 in vertical
coordinate shows threshold.
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G X (K 8), XU AL T IMLL KL G . 1Lt
FEFD K BEE B 2% <7 EXXR £EJ% o oAl gkl
LR A B R AR R 7E T A B Fh rh AR 2 O
SFHY
2.5 {ARIS5EHAMWH P450 c17 SEBEF 5 FiRE
il ] Blast 2 ¥ K 0 T 1R P450c17 &
FEIR 7 4 5 HA R %) [ D5 (] 8) . BB T SC A
tf (Branchiostoma belcheri, BAF61104.1), 4115
(Crassostrea gigas, ABR45717.1), #(Cyprinus
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Conf: JiEEzEzzz==niNNNNNNENNNNNENEENNE-nNNNNENE!

Pred: 3 —
Pred: CCCCCCCHHHHHHHHHHHHHHHHHHHHHHHHHC CCCCCCC
AA: MAFESSAVWVWVITETELTLY TITTVY LAGHMW IWSQDEPTEITER

10 20 30 40
Conf: INEEz=Ez==Easz==znnsiEsRERNEENEEE xRN -nNNN}

Pred: T
Pred: CCCCCCCCCCCHHHCCCC CCCHHHHHHHHHHHC CCEEEEE
. PGPEGWPLIGHNILELARNEEPAFVVEFTEYAKEYGDIFS IR
: : : :

50 60 70 80
Conf: juiEn=ENNEnEnEENEEEE==0NN R znnnEEE ot

Pred: g
Pred: ECCEEEEEECCHHHHHHHHHCCCCCCCCCCCCHHHHHHHC
AA: VGORWAVV LNGAA TTEEA LLEKGVEFANRPTELEVDLE LE

90 100 110 120
Conf: JEN=NENzEENz=EEEEn=ENNENNEn=E NN EnnanEN

Pred: — ———
Pred CCCCEEECCCCHHHHHHHHHHHHHHHHHCCCCC CCHHHHH
AA GGODIVEG OYSPEWHLHRELAFS AFRELATGOINERFER LV

130 140 150 160
Conf. jEn=E=INNNNNE=ENNNNEEsEEEEnEnnn NN EEnnN!

i — —
Pred: HHHHHHHHHHHHHCCCCC CCCHHHHHHHHHHHHHAHHHCC
AA: YEIXPFLTANLDEEGEEPFDERTVLASS IYNILASLCEGE

170 180 190 200
Conf: JENNNNEENNNEERNEEREENEEsan-nnnslnnenn=REEE

Pred: g3 ] —
Pred: CCCCCCHHHHHHHHHHHHHHHHC CCCHHHHHHHHHCCCCC
AA: OYEFDDPELTRLMYLSEEGHNDIAGEGLLADYIPIFEYVET

210 220 230 240
Conf: juzENNNNENNNENNNNENENENEEEn-uINNNNN=ENNNE!

Pred: g ) 2 M
Pred: ccHHHHHHHHHHHHHHEHE HHHCCCCCCC CCHHHHH
AA: PROTELKAIFEDFFSLVNEEVDEHHERY DGGEPKDFIEML

250 260 270 280

Conf. JiEINERaEn=ANNNRRRRENERRRNNNNRN --n=EnlNN!
Pred: Tm)——4] ]

Pred: HHHHHHHHHCCCC CCCCC CHHHHHHHHHHHHCC CHHHHHH
AA: FQSROEIEDEGKEDMSLI TEAHIRQTVVDIFGAGTDTS IF

290 300 310 320
Conf: JIINNNRNENn=E-ENNNRNNENEnn== R RNRNnnRNNN!
Pred: T —

Pred: HHHHHHHHHHHCC HHHHH HHHHH HHHHC CCCCC CCCCCCC
AA: TLOWCTGLMVQYPEVQAKVAAEY DRVVGRDRLPSLODREE

330 340 350 360

Conf: JizanERININNazonEEREERREnnnininnnaln-nN0N
Pred:

Pred: cHHHHHHHHHHHHCCCCCCCCCCCCCCCCCERECCCCECCE
AA: LVYTTATLYEVMR YSTLVPLAVPHATSADVELGGYTIPKED

370 380 390 400

Conf: JilEE=nznz=-nIINNNRNNNNENRNENNNNRNDNnnnNNN!
Pred: _
Pred: CEEEHHHHHHCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

AA: TWVLVITIY SMHYDEELWDDPEEF TPEHF LDESGEVRLHPE

410 420 430 440

Conf: JuzzznEENE=EEEInsnNRNNNNRNNNNEREaoona RN
e —

Pred: ceeccccecccoe CHHHEHHHHH HHHHHHHHHC EEECC CC
AA: GYMPFETGRRVCLGESVAKAELFLLFAWLFOHYEFSKPIG
|

450 460 470 480

Conf: JINNNNERREEERn==nnNREnRNEERnN
Pred: _

Pred: ccceeccccccccececce CCEEEEERECE
AA: QEEKDFSEGDPQATVNMLEDIEVVIEKRFE

490 500

BiHLegend
T -winelix  Conf Lan Il - BUMATERDE
R

confidence of prediction
— {iEAfi4¥%strand Pred: T ) k25 Fpredicted secondary structure

— —#ilficoil

AA: FH5J¥ 5 target sequence

Bl 7 D2 PASOC] T 4 11— 45 Hy T
Fig. 7 Prediction result of secondary structure of P450¢17 in Apostichopus japonicus

Carpio, AAR8772.3). KLyt (Danio rerio, AAY2614
2.1). HTHENPO01171961. 1). [T & (Squalus ac-
anthias, Q92113.1), HAHBH{(AARS8432.1), 4
R 1A 5 (Stenotomus chrysops, AAL78297.1), =}
1 (Gasterosteus aculeatus, ADO15703.1), & i ff
(Pelteobagrus fulvidraco, ADV59775.2). fiti(Cla rias
gariepinus, ACT88154.1). A #f(Paralichthys oliv-
aceus, ABO38813.1). 7 (Fundulus heteroclitus,
ACO051072.1)iX 13 DRI Y P450 17 2 LR 741
AR TSI 210 P4SO o17 JP AT HUXT, &5
R RIARMINETE 35% ~ 41%Z10],
2.6 R BEIE

M4 GenBank | CLIFM P450c17 MY SEM T
H, i MEGA A8 R, 251
X SHE 1 000 WHEE A A RS HTE A
9)o MR GEREALA Fha] LI H, 02 5105 1

CEMEB 3L, W, B H AR K 5
RN —3, =Rt SIRTEE . B,
B TR T R R —

3 i

3.1 AR5 P450c17 BEE &K FF 5 K AR HFFE
ARHFFEAFALTHIZ: P450c17 (1) cDNA &Ky
2 036 bp, 5"udE GRS X KR 256 bp, 3'%dE i
XA 250 bp, FFiif [# BEHE(ORF) N 1 530 bp, %I H
HiI M 1k, P450c17 i) cDNA B & 7ER 2K 7= sh#y vh
L lEAR R, WNdT g | 86k (Monoterus. albus,
AY224681- AY224684), H A6, FBEME |
W8 (cynoglossus semilaevis, EU732518) ., JE%
B k1. (Oreoehromis niloticus, EF423917.1) , 7 fiff |
B fh | il Takifugu rubripes, EF62 4005.1), =
il SRR B (Verasper moseri, FI168471)%E7K
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Fig. 8 Multiple sequence alignment of P450c17 amino acid from different species
The functional (conserved) regions of P450c17 are underline. Conserved arginine was marked with star and necessary cysteine was
marked with #. “. ” represented the conservative base and “-” represented deletion base.
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Fig. 9 Phylogenetic tree of different species based on P450c17 sequence
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Cloning and bioinformatics analysis of aromatization gene P450c17
in sea cucumber Apostichopus japonicus (Selenka)

TIAN Yi, ZHANG Binglong, CHANG Yaqing

Dalian Ocean University, Key Laboratory of Mariculture, Ministry of Agriculture, Dalian 116023, China

Abstract: We cloned and characterized a unique and highly compartmentalized sea cucumber aromatization gene,
P450c17. The full-length sea cucumber P450c17 cDNA was 2 036 bp in length, and contained a 1 530 bp open
reading frame (ORF), a 250 bp 3'UTR, and a 256 bp 5'UTR. Based on the effective length of gene translation, the
full-length P450c17 cDNA had ATTTA special sequences in the 3’ UTR and polyA regions. The full-length
P450c17 cDNA encoded 509 amino acids constituting a 57.6 kD protein molecule with an isoelectric point of 5.5.
The precursor protein was hydrophilic. The protein sequence had one signal peptide, consisting of a 25 amino acid
residue. The signal peptide consisted primarily of an alpha helix. The sequence of amino acids contained one
transmembrane region, involving in electronic transfer catalysis between the internal and external membrane. We
found a single N-glycosylation site, suggesting the precursor protein belonged to the family of secretion trans-
membrane glycoproteins. The secondary structure of the precursor protein consisted primarily of an alpha helix,
with irregular coiling and a strand chain, but without B folding in the complete protein. Sequence comparison re-
vealed that the similarity of the P450c17 precursor protein ranged from 35% to 41% with other aquatic animals.
We conducted a phylogenetic analysis using the neighbor joining (NJ) method. The evolutionary tree indicated that
the P450c17 precursor protein was clustered with the oyster and lancelet amphioxus. The P450c17 precursor pro-
tein contained a P450 specific structure domain. The conserved core was composed of a coil termed the “meander”,
a four-helix bundle, helices J and K, and two sets of beta-sheets. These constitute the haem-binding loop (with an
absolutely conserved cysteine that serves as the 5th ligand for the haem iron), the proton-transfer groove, and the
absolutely conserved EXXR motif in helix K. Our results provide a reference for investigating the function of this gene.
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