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(Anguilla japonica) 1 , MMLV cDNA :100 ng RNA,
P450c17 , 1 pL oligo(dT), 5xM-MLV Buffer 2 ulL, dNTP
P450c17 Mixture( 10 mmol/L)0.5 pL, RNase Inhibitor(40
Zhou 6 U/ul)0.25 pL, RTase M-MLV(200 U/uL)0.25 pL,
’ RNase-free 10 uL :42°C
P450c17 E2
. . . 30 min, 95°C 5 min
(Apostichopus japonicus)
1.3 PCR PCR
’ Primer Premier 5.0 s
EST RACE F1 F2
’ Rl R2( 1)
P450c17 cDNA, P450c17
BD SMART™ RACE
’ ’ cDNA Amplification Kit , PCR
P40ty 3'RACE - 1 uL cDNA, 0.5 pL
’ , 0.5 ulL , 10xEx Tap Buffer (Mg
P430cl7 Plus)2.5 pL, dNTP Mixture( 2.5mmol/L) 2uL, Ex
DNA (5 U/ul)0.13 pL, 18.37
1 uL :94°C, 3 min; 94°C, 30s, 53°C, 60 s,
72°C, 15 min, 35 ; 72°C, 10 min, 4°C
11 S'RACE  oligo(dT) : ¢DNA :
20096 Rl R2 5 PCR
Trizol M-MLV ¢cDNA ’
RNA Marker(DL2000) dNTP pMD19-T vector ,
EXTag DNA pMDI19-T Vector HindlII DHS50. PCR
BamHI ( ) , PCR , 37°C
AXYGEN ( )
AXYGEN
14
1.2 RNA BLAST
,  Trizol RNA ; DNAMAN ,
1.0% (ORF) NCBI ORF Finder
RNA , —80C : Target P 1.1 Server ;
1 AMRFASIYFES
Tab. 1 Sequences of primers used in the study
(53"
primer sequence (5'-3")
FL'RACE) AGCCTGCCTTTGTTGTCTTCACGGAGT
F2 (3'GSP) AAGAAGGGTGTGGAGTTTGCT
R1(5'RACE) GGTCTGTTAGCAAACTCCACACCCTTC
R2(5'GSP) GCCATTCAGGACTACAGCCCA
UPM SHORT: CTAATACGACTCACTATAGGGC
LONG: CTAATACGACTCACTATAGGGCAAGCAGTGGTAACAACGCAGAGT

NUP

AAGCAGTGGTAACAACGCAGAGT
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Fig. 1 Amplification product of P450c17 5'RACE
2.2 P450c17 cDNA
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Fig. 2 Amplification product of P450c17 3'RACE

T
(58.1%)

509
57.6

509

D,
188
114

P450c17

ProtScale

B

5

80 83 92 95 97

146
248
328
402

104
180
280
372

159
253
341
407
113
198
295
394

168 184
276 279
343 363
452 455
29 47
124 127
209 213
300 304
398 408

9



1 % P450c17

25

ggggactggattecgtaaaccataattatgtagacactgacagtetcatcgaatttgteaccacgaatatcatctatcaatccaggataateagttetttgteeteatcaatactggeag

acgtgaticgtataatcctgeactgattatceaaattgtgaaagtictgageageaatatttccaagggglgactetgaaacggattageataggectaactaacgtgaactgetcagga

241 TCCATAAACTAGCAGUATGGCTTTTGAGTCTAGTGCAGTGGTAGTTAATTCCACATCTCT
1

301 AACTCTGGTTACCATAACAACAGTATTGGCTGGAATGTGGATATGGAGTCAACAAAAGCC
16 G M W I W S Q Q K P
361 GACTAAGAACTTTCCACCTGGACCAAAGGGATGGCCTCTCATTGGGAATATTCTGGAGCT
36 T K N F P P G P K G W P L I G N I L E L
421 TGCACGTAATGAGAAGCCTGCCTTTGTTGTCTTCACGGAGTATGCTAAGGAGTATGGAGA
56 AR N E K P A F V V F T E Y A K E Y G D
481 TATATTTTCCATAAGAGTAGGTCAGAGGTGGGCTGTAGTCCTGAATGGCGCTGCTACAAT
76 I F $ I R V G Q R W A V V L N G A A T 1
541 AAAGGAAGCTCTCTTGAAGAAGGGTGTGGAGTTTGCTAACAGACCAACAAGCCTTAAAGT
96 K E A L L K K G V E F A N R P T S L K V
601 TGACTTATTCCTGGAAGGTGGGCAGGATATTGTCTTTGGTCAGTATTCTCCTTCTTGGAA
116 D L F L E G G Q D I vV F G Q Y S P S W K
661 GCTACACAGAAAGCTGGCCTTTTCTGCTTTCAGGAAGTTGGCTACTGGTGACAACAAGAG
136 L H R K L A F S A F R K L A T G D N K R
721 ATTTGAAAAGCTGGTTTATTCCATCRTTCCTTTCCTTACAGCAAACTTGGACTCCAAAGG
156 F E K L V Y 8§ I X P F L T A N L D S K G
781 GTCAGAACCATTTGACTCACGAACAGTTCTTGCATCATCCATATATAATATCTTGGCAAG
176 S E P F D S R T V L A S S I Y N I L A S8
841 TTTGTGCTTTGGCAAACAGTACGAATTTGATGATCCGGAACTTACTCGCTTGATGTACCT
196 L ¢ F G K Q Y E F D D P E L T R L M Y L
901 AAGTAAAGAAGGGAATGATATTGCTGGAAGTGGTCTTCTAGCTGACTACATACCAATCTT
216 S K E G N D I A G S G L L A D Y 1 P 1 F
961 CAAATATGTTCCTACCCCTAGGCAGACAAAACTGAAAGCTATTTTTAAAGATTTCTTTAG
236 K Y v P T P R Q T K L K A I F K D F F S
1021 CTTGGTCAACAAGGAAGTGGATGAACACCATGAGAAGTATGATGGGGGTGAACCAAAAGA
256 L V N K E vV D E H H E K Y D G G E P K D
1081 TTTCATAGAGATGCTCTTTCAGTCTCGACAAGAAATCAAAGATGAAGGCAAAGAAGACAT
276 F I E M L F Q S R Q E I K D E G K E D M
1141 GAGTTTGATAACAGAGGCTCATATCAGACAGACAGTGGTAGATATATTTGGAGCCGGTAC
296 s L I T E A H I R Q T V VvV D I F G A G T
1201 GGATACGTCCATTTTTACCTTACAATGGTGTACTGGACTGATGGTGCAATATCCAGAGGT
316 D T $ 1 F T L Q W C T G L M V Q Y P E V
1261 GCAAGCCAAAGTAGCCGCCGAAGTGGATCGTGTCGTGGGAAGAGATAGGCTGCCCTCACT
336 Q A K V A A E V D R V V G R D R L P S L
1321 TGATGACCGTGAGGAGCTAGTATACACCACAGCGACCCTGTACGAGGTTATGCGATACAG
356 D DR E E L V Y T T A T L Y E V M R Y S
1381 TACCTTAGTTCCATTAGCCGTGCCGCATGCTACATCGGCAGATGTGGAGCTTGGTGGTTA
376 T L V P L A V P H A T $ A D V E L G G Y
1441 TACCATCCCTAAAGATACTTGGGTTTTGGTGAACATCTACTCCATGCACTATGATGAAAA
396 T I P K DT W V L V N I Y S M H Y D E K
1501 ACTCTGGGACGACCCTAAAAAATTCACACCAGAACATTTCCTGGATGAGAGCGGAAAAGT
416 L W D D P K K F T P E H F L D E § G K V
1561 TCGTCTCCACCCAGAAGGTTACATGCCTTTCTCTACCGGACGCCGTGTCTGCCTCGGTGA
436 R L H P E G Y M P F_S T G R R V¥V C L G E
1621 ATCGGTTGCCAAGGCTGAGCTCTTTCTTCTCTTTGCGTGGTTATTCCAGCATTACAAGTT
456 $ V A K A E L F L L F A W L F Q H Y K F
1681 CAGCAAACCTATCGGGCAGGAAGAGAAAGATTTTTCAGAAGGAGATCCCCAGGCTACAGT
476 S K P 1 G Q E E K D F S E G D P Q A T V
1741 GAATATGCTGAAGGATATAGAAGTGGTTATAGAAAAACGCTTITAATTGCATGACAGCAG
496 N ML K D 1 E V vV 1 E K R F

caaatgtttgtggetgctatittggaaatggaaagtctatatgat gatgtggagaactgaatgaattgtaccttcaaaaatatatttgaagaacagtaaatcatattttaaagetatatt
aaaaagaaaattaattgtgggacattgcategatttgattaatttgaanadaiiahgagactcatcaaaaanaaaaaaaaaaaaaaaagegectigtitceogtttettittit

3 P450c17 cDNA
ATG TAA ATTTA , P450 ) >

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.
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Fig. 7 Prediction result of secondary structure of P450c17 in Apostichopus japonicus
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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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