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ANTR 195 3min, 95 40s,58 62 40s, 72 Imin 50s 35 ; 72
min PCR 1%
PCR , OME®&A PCR DNA  RVD-18T
, DH®x , '
PCR , ( ).
RACE (DNA )
:GSPL GSP2( 1) 3'-RACE GSP2/3'-
Outer 1/10 , GSP1/3'-Outer PCR, PCR
1
Tah 1 Primer squences for gene cloning
(5'-3)
chi1-1f ATGGTGA GCGGACGCGTTTTAG
chi1-1r CACCA GTA GTACTTGTCACA GTC
GsPL CGATTGACTGTACTGTGCAA GA
GS2 TCCGACCACAACTAACTCCTG
3'-Outer TACCGTCGTTCCACTAGTGATTT
Adaptor TACCGTCGTTCCACTAGTGATTTTTTTITTTTTTITIIVN
122 DNAMAN Signal P3 0
Prosite NCB1 BlastP
2
21
RNA DNA, chil-1f/chil-1r
3 , 58 , 1 1 448hp ,
AD-18T ,
22 3'-RACE
1 448bp RACE GSP1  GSP2, GSP2/3'-Outer Adaptor
dDNA. 10 ,  GSP1/3'-Outer 2 , 800
400bp. AMD-18T

M 62T 60T 58C
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Fig.1 RT-PCR products from Chil-1{/Chil-1r

800bp

400bp

2 3-RACEY 4553

Fig.2 RT-PCR products from 3'-RACE



3 357
800bp  400bp 1 448bp . 400bp 1 448bp
3
1 ATGGTGAGCGGACGCGTTTTAGCAGTGCTGGGGACGCTCGCAGCGTTGGCAACACTGGCGTTGGCTGACCCGAGA
1 M VvV S 6 R V L A V L G TL A A L A T UL A L A D P R
76 TTCGAGCAAGGAGCCCAGCGGCGGTGGGTGCGGCCCCAAGGCCAAGCCCCGCGCGTGTGCTACTACGAGGCCTGG
26 F E Q G A Q R R W VR P E G Q A R RV CY Y E A W
151 GCCATCTACCGGCCCGGCGACGGCTTCTACGACATCGAGGACATCCCCGCCGACCTGTGCACGGACCTCATCTAC
51 A I YR P G D G F Y DT E DT P A DL CT D L I Y
226 TCGTTCATCGGCCTGTCCAACGTCACGTGGGAAGTACTCGTCCTCGACCCTGAGTACGACATCAACATGAACGGC
76 s ¥ 1 6 L $ NV T W E V L VL D P E Y DI N M N G
301 TTCCGGCGGTTCGTGGCGCTGAAGGACAAGTACCCCGACATGAAGACCAACGTCGCTGTGGGCGGCTGGGCCGAG
101 F R R F v A L K b K Y P DM K TN V A V G G W A E
376 GGCGGCAGGAAGTACTCGCAGATGGTGATGGTCCCCGAGAGGAGGGCGTCCTTCATCAGGAGCGTCGTGCAGTTG
126 G 6 R X Y s Q m vM VP ER R A S F I R S V V Q L
451 CTCACCGACTACGGCTTCGACGGGCTGGACTTGGACTGGGAGTACCCTGGCGCGACCCGACCGCGGAGGCCAATAT
151 L T bY G F D G L DL D W EY P G A TDIR G G QY
526 GCCGATAAGGACAACTTCCTTAAACTGGTGCGGGAGCTGCGCGAGGCCTTCGACACGGTGGGGTTGGGCTGGGAG
176 A D K DN F L K L V R E L R E A F D T V G L G W E
601 ATCACGTGCGCCGTGCCCGTGGCCAAGTTCCGCCTGCAGGAGGGCTACCATGTGCCTCAGCTCTGCAGCCTGCTG
201 I T ¢ A vV P V A K F R L Q E G Y H V P Q L C S L L
676 GACGCCATCCACCTGATGACGTACGACCTGCGGGGCAACTGGGTTGGCTTCGCGGACGTCCACTCCATGCTGTAC
226 D A I H L M T Y DL R G N W V G F A D V HS M L Y
751 AGGCGGCCCGGCCTGCACGAGTGGGCCTACGAGAAGCTGAACGTGAACGACGGCGCTCTCCTGTGGGTGGAATTC
251 R R P G L HE W A Y E K L N VN D G A L L W V E F
826 GGGTGTCCGCGTGATAAGCTGGTGCTCGGGACGCCATTTTACGGGCGCACCTACACGCTGGGTGACCCTAACAAC
276 G ¢ p R DK L V VGG TP F Y G R T Y TUL G D P N N
901 AACGACCTGCACGCGCCCATCAAGAAGTGGGAGGGAGGCGGCCTGCCCGGCCCCTATACCAACGCCACAGGCACT
301 N D L H A P T K K W E G GG G L P G P Y T N A T G T
976  ATGGCTTACTTCGAGATTTGCCTCATGATGAAGGAGGACTCGGAGTGGGTCGATCGCTACGATGACATCGGCCTC
326 M A Y F E 1 ¢ L Mm M K E D S E W V D R Y D D I G L
1051 GTCCCCTTCACTCACAAAGGCGACCAGTGGGTGGGCTACGAGGACCCCGACAGCCTCAAGATCAAGATGGACTTC
351 v p F T H K 66D Q W V GG Y E D P D S L K I K M D F
1126 ATCCGCGAGCACGGGTTATCTCGGCGCCATGACCTGGGCCATCGATCAGGACGACTTCCGGAACTGGTGTGGAAGG
376 I R E Q 6 Y L 6 A M T W A 1 D Q D D F R N W C G R
1201 GGACAAAACCCGATGATGAACACCATTTACAATGGCATGAAGGACTACGTAGTCCCTGTTGCTCCCACTCTTCCT
401 G Q N P M M N T T Y NGMIK D Y V V P V A P T L P
1276 CCGACCACAACTAACTCCTGGTGGACACCGCCAACTACCACCACCACAACACGAGACCCCAGCATCACCACCACC
426 p T T T N S W W T P P T TT T T T R D P S I T T T
1351 ACGAGGGATCCCAACTTGCCGACCACAACTATGGGGCCGATTGACTGTACTGTGCAAGAATACTGGCCGCATCCG
451 T R D P N L P TTTMGUP 1T D CT V Q E Y W P H P
1426 GACTGTGACAAGTACTACTGGTGCTTCGAAGGCGTGCCGCACTTGGAGTACTGCCCCGCTGGCACCGTGTGGAAC
476 b ¢ b K Y Y W C F E G V P HULEY CUP A G T V W N
1501 CAGGCCATCAAGGCGTGCGACTGGCCGGCTAACGTAGACACCTCCGGCTGCAACATGCCTTCGCTCTCGAAGGAC
501 Q A I X A ¢ D W P A NV D T S G C N M P S L S K D
1576 GCCAGCCAGCGGACCCTCCACAACGCCATCCCGCTGGACGTCCGGGCCAAAGGGATCCCGCGCTCGGGCAAGGCG
526 A S Q R T L H N A I P L D V R A K G I P R S G K A
1651 CCCAAGGTTCCTCTCAACATAGTTTCCAAAGAGCCAGCAGCGGCGAAGCCAGCGCGTGTCAAGCCTTCGCCTGCG
551 p K vV P L N1 V S K E P A A A K P A R V K P S P A
1726 AAATCCGTTGATGCTAAACTAGTTCATAATAAAGCACCACGTGCTAAACCAGCACCTAATAAACGAGCAGATGAC
576 K s v D A K L V H N K A P R A K P A P N K R A D D
1801 AGGCCAGCACATGCCCAGCCTGACCAAGAATTCCCCAAGTCAGACCCTGCTAAGTCAGCACCACCTATGCTAATG
601 R P A H A Q P D Q E F P K S D P A K S A P P M L M
1876 AAAAAAAATTAAAAAAAA
626 K K N
FE3 FLANEERTER LT il cDNAFFY R 4 iS i E LR 75
Fig.3 ¢DNA and deduced amino acid sequences of L. vannamet chitinase
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NCBI BlastP , 2
(protein accession number. AAN74647) 27%,
2
Tah 2 Smilarity comparionsof L. vannamei chitinase protein sequence with that of other organisns
E
1%
( Fenneropenaeus chinensis) ABB85237. 1 0. 89 1073 0
( Penaeus monodon) AF157503_1 0 91 1073 0
(M arsupenaeus japonicus) BAA12287. 1 0 93 975 0
(Nasonia vitripennis) XP_001602780. 1 0 51 1 398 2e-152
(Tribolium castaneum) NP_001034524. 1 Q. 52 1 369 5e-149
(B anbyx mori) BAB13481 1 0. 49 1336 3e-145
(Canis familiaris) XP_537030 2 0 34 277 2e72
3
[4]
RACE ,
) , N C
PEST ,
[5]
Tan  (2000) Amchitl ! Pmchitt
: D (2) ,
, (Penaeusmonodon) Pnchitl 91%.
Pmchitl , ,
N -acetyl D- ,
N -acetylB D- o ,
e, N -acetylf D-
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Clonng, squence and structure analysis for the chithase gene
N the viscera of L itopenaeus vannamei

HUANG Qian-sheng , CHEN Chao-qi*, X | E Xiao-lan’ ,\WANG Y€ , H | Yan', CHEN Qing-xi
(1 Key L aboratory of M inistry of Education for Cell B iology and Tumor Cell Engineering, School of L ife Sciences, X ianen
University, Xiamen 361005, Ching 2 College of U rban and Enviormental Sciences, Peking U niversity, B eijing 100082, Ching;
3 Deparment of B iology, Quanzhou Nomal U niversity, Quanzhou 362000, China)

Abstract Chitinase is the key enzyme in the molting of crustacean It has been reported that chitinases are multi-
gene family. A pair of primerswas designed according to the conserved nucleotides of chitinases and used o clone
partial chitinase NA by RT-PCR methods Then, by RACE (rgpid amplification of d™NA ends) technology a full
length dDNA of chitinasswasobtained The deduced protein ssquencewas analyzed with bioinfomaticswhich show's
that the proteins contained signal peptide, chitinase catalytic domain, PEST linker and chitin binding domain It is
found that high sequence similarity existed among the chitinases of Fenneropenaeus chinensis (ABB85237. 1),

Penaeus monodon (A F157503 1) and M arsupenaeus japonicus(BAA 12287, 1).
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