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Molecular cloning and tissue-specific expression of two different chitin

deacetylase cDNA sequences from Mamestra brassicae

YAO Lei™ FAN Dong™ WANG Xiao-Yun GAO Yan-Ling
( Northeast Agricultural University Harbin 150030 China)

Abstract Chitin deacetylase ( CDA) is a kind of chitin-degrading enzyme found in insects that can turn chitin into
chitosan and plays an important role in insects’ chitin metabolism. Total RNA was isolated from the fifth instar larvae of
Mamestra brassicae. Two CDA ¢cDNA sequences were cloned by RTPCR and rapid amplification of ¢cDNA ends( RACE) .
One ¢DNA sequence was 2 036 base pairs in length and contained an open reading frame of 1 617 base pairs coding for a
polypeptide of 539 amino acid residues with a predicted molecular weight of 61. 5 ku. This ¢cDNA sequence was designated
as ¢cDNA 1. The other cDNA sequence was 1 312 base pairs in length and contained an open reading frame of 1 173 base
pairs coding for a polypeptide of 390 amino acid residues with a predicted molecular weight of 44.1 ku. This ¢DNA
sequence was designated as cDNA 2. The deduced amino acid sequence of cDNA 1 contained a polysaccharide deacetylase
domain a chitin-binding peritrophin-A domain( ChBD) and a low-density lipoprotein receptor class A domain( LDLa) .
This sequence was a member of chitin deacetylase group I. The deduced amino acid sequence of cDNA 2 only contained a
polysaccharide deacetylase domain. This sequence was a member of Chitin deacetylase group V. These two CDAs belong

to two different CDA groups. Transcript analysis on two CDA sequences during various developmental stages and in
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different tissues was determined by RT-PCR. The results showed that ¢cDNA 1 was expressed in salivary glands the

midgut and fat bodies in feeding stage but not expressed in prepupal and pupal stage. ¢cDNA 2 was only expressed in the

midgut in feeding stage. These cDNA sequences have been deposited in Genbank with accession numbers HQ680620 for

¢DNA 1 and HQ680621 for ¢cDNA 2.

Key words Mamestra brassicae chitin deacetylase cloning sequence analysis tissue-specific expression
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ATTCGCGGATCCACAGCCTACTGATGATCAGTCGATGGAAACTGTTGTGATCCCGTC
ATGGUGCGCTACGCCCGTUTCGUTACTCTGGCCGUCGTGTCTCTTGTTCGCCTGUGUGAA
M A R Y A R ¥V A T [ A A C L L F A € A N
GCCGATAGCCACAGATGGCGGCOGCAGGCTGACGATTCTGCGAAGAAAGACGACAGCTTG
A DS H R W R R Q@ A D D S A K K D D § L
GAGGTAGAGCTATGCAAGUGACAAGGACGCCOGCGAGTGGTTCCGUCTGGTGGCGGGUGAT
E R C K D 1 \ )
GGCGACAACTGTCGCGACGTCATCCAGTGCACCGCCTCGGGTATCCAAGCCATTCGTTGT

D G E W F R 1 W A G D

G D N ( D v 1 8] ( 1 A 5 G 1 ) A 1

CCAGCTGGTTTATACTTCGATATCGAGAAACAGACTTGTGACTGGAAAGACGCTGTCAAA

AACTGCAAATTGAAGAATAAGGAGCGTAAAATAAAGCCATTC ACACTGAAGAGCCG
MY < ~ K E R K I K P L L Y T E E P
TTGTGTCAGGATGGTTTCCTCGCGTGCGGTGACTCCAACTGCATCGAGCGCGGACTCTTC
L ¢ 0 Db G F L A C G D 8§ N € 1 E R G L F
TGTAACGGCGAAAAGGATTGCGCAGACGGCTCCGACGAGAACTCTTGCGACATCGACAAC
C N G E K D C A D G 8§ D E N 8§ C D I D N
GACCCCAACAGGGCTCCGCCATGTGACGCGTCGCAGTGCGTGCTGCCTGACTGCTTCTGT

oD P N R A P P C D A S5 Q C V L P D C F C
TCCOGAGGACGGCACCGTGATCCCCGGCGACCTGCCCGUCAGAGACGTGCCCCAGATGATC
S E D G r v ! P G D L P A R D ¥V P Q M I

ACCATCACCTTCGATGATGCTATCAATAACAACAACATCGAACTTTACAAAGAGATCTTC
T 1 T F D D A I N NN N1 E L Y K E I F
AACGGAAAACGTAAAAACCCCAACGGTTGCGACATTAAAGCCACATACTTTATTTCGCAC
N G K R K NP NG C D I K A T Y F 1 S8 H
AAATACACAAACTACTCAGCCGTTCAGGAAGTTCACAGAAAAGGACACGAAATCGCTGTA
K Y T N_Y § Al Vv Q E vV H R K G H E 1 A V
CACTCTATCACGCACAACGATGACGAACGCTTCTGGAGCAACGCTACCGTTGACGATTGG
H § I T H N D DEURTF W S[N A T V] D D W
GGCAAGGAGATGGCTGGCATGCGCGTCATCATCGAGAAGTTCTCTAACATCACAGATAAC
G K EM A G M R V I I E K F § F 1T T D N
AGCGTAGTGOGCGTGCGOGCTCCTTATCTCCGAGTCGGTGGAAACAACCAGTTCACCATG
S VvV G V R AP Y L R V GG NNOQF T M
ATGGAAGAACAAGCTTTCCTGTATGACAGTACCATAACCGCTCCCCTCTCCAACCCTCCT
M E E Q A F L Y D S8 T I T A P L § N P P
CTATGGCCCTACACAATGTACTTCAGAATGCCTCACCGCTGCCATGGAAACCTCCAGAGC
L W P Y T M Y F R M P H R CH G NL Q S
TGCCCCACTAGGAGCCACGCCGTGTGGGAGATGGTAATGAATGAACTTGACCGTCGCGAG
C P TR S HA V WEMUVY MNETLDR R E
GACCCCACCAACGACGAGTACTTGCCAGGATGTGCCATGGTTGACTCTTGTTCCAACATT

p P T N D E Y L P G C A M ¥V D S8 C § N I
TTGACCGGAGATCAGTTCTACAACTTCCTTAACCACAACTTTGACCGTCACTACGATCAG
L T ¢ b O F ¥ N F L N H N F D R H Y D ©Q
AACCGCGCTCCATTGGGTCTGTACTTCCACGCCGCTTGGCTCAAGAACAACCCCGAATTC
N R A P L G L Y F H A A W L K N N P E F
TTAGAGGC CTATACTGGATTGACGAAATTCTCTCAAGTCACAACGACGTATACTTT

L E A F L Y W I D E I L 8§ 8§ H N D V Y F
GTAACGATGACACAAGTAATCCAGTGGATCCAAAACCCCCGTACTGTAACTGAAGCCAAG
vV T M T © Vv I @ W | © N P R T V T E A K
AACTTCGAGCCCTGGAGGGAAAAGTGCTCCGTTGAAGGTTACCAAGCCTGTTGGGTACCC

N F E P W R E K C § V E G Y Q A C W V P
CACTCTTGCAAGCTCACCTCCAAGGAGOTTCCCOGTGAGACCATCAACCTGCAGACGTGT
H § ¢ K L T § K E Vv P G E T I N L 0O T C
GTGAGATGCCCCGTCAACTACCCCTGGTTGAACGACCCCACGUGUGACGGUCATTACTAG
¥V R C P ¥V N Y P W L N D P T G D G H Y *
TAGAGCCATGATCTCACGTCTCTCGTGCTCTAAGTAGTTCATATAAAATCGAATGAGTCA
TTTGCATGGATAACATAGGCGCAGTCAAAATATTCAGTAACTGAACTTCATTATCTAAGT
AAACCAAACTTITTCTCAACTGCGATTATGTTGTCCAGTAATTCTCAAATGTACCGGGTCA
TAATCCCGTCCGTAGCATAAGTACCTACCTTACTGTATGTAATATAGACTCACATAAATA
TTTAATAGGTCTGTTTAATAGTTTATGTGATTTTCTAATGTAAGTCTGTTTTATAAATTT
ATAAAAAATAAAAAAATCTAAAANTTAAAAAAAAAAAAAAAAAAAAAAAGAAAAAAAAAN
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1 CDA cDNA 1
Fig.1 c¢DNA and deduced amino acid sequence of CDA cDNA 1 from Mamestra brassicae
ATG TAG
A ( LDLa) ;

i N o ¥ o The initial codon ATG and
termination codon TAG are indicated in bold the numbers on the left are for nucleotide sequence and amino acid sequence
chitin binding Peritrophin-A domain is high lighted in black polysaccharide deacetylase domain is high lighted in grey low—
density lipoprotein receptor class A( LDLa) domain is double-underlined the putative signal peptide of the deduced amino
acid sequence is underlined and putative N-glycosylation sites are boxed. * indicates that corresponding nucleotide
sequence is stop codon. The same for Fig.?2.

( 3
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CDA 3
98.5%
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. . . . 97. 4% GQ411190 \
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(LDLa) (121 —=157) . ¢cDNA 2
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(69 -218) . Q
61.9 64.3
SignalP 3.0 cDNA 1 % %
21 22 ’ 2
; cDNA 2 18 19 2 CDA °
o 2.4 CDA
NetNGlye 1. 0 Server N CDA ¢cDNA 1
¢cDNA 1 3 N N N
N 244 NYSA.274 NATV. ( 4: A)
296 NITD; ¢cDNA 2 3 N ; CDA ¢DNA 2
91 NSSG.180 NASF.361
NSSH 2 ( 4:B),
3
2.3
GenBank 15 CDA  ¢DNA CDA
Mamestra brassicae HQ680620 \
HQ680621 Helicoverpa armigera EU325568\ CDA
GQ411189\ EF600051\ GQ411190\ GQ411191 CDA
Heliothis viriplaca GU188855
Mamestra configurata EU660852 Aedes
aegypti XM _ 001656773 Anopheles 0 .
gambiae XM_320597 Apis mellifera XM CDA
391915 Drosophila melanogaster NM _ 5 CDA o
168811 Tribolium castaneum NM _
001102476 Trichoplusia ni AY966402 (CDA) 2 c¢DNA
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¢cDNA 1
c¢cDNA 2

ATT

1
4 CGCGGATCCACAGCCTACTGATGATCAGTCGATGGAAAACTCTCTGGTAGATCTAGCAGA
64  ATGAAGTTTCTTGGTTTACTAGCACTACTGCTGGTTGCTTCGGCAGCCATTGCCGACGAT
I MR ¥ i & 9 ¥ A O E B o8 VoA 8 R A T A BB
124  TCTTCTTCAGAAGAGGAAGCGGGCCTGAAGGAAGCGGAAGAATGCACTCCTGATACTGTG
1 § 3 § BE E B A G L. K BE &4 B B © T PFD T N
188  TGTGAACTGCCTAATTGCAGATGTTCGAGTACTAACATCCCTGGAGGATTGCAGCCTAGA
1 € B K P N €€ R € 8 S T W I P G @ L @ P R
244  GATACACCACAGTTTGTCACAGTCACATTCGACGACGGCATCAACATCAACAACATCCTC
66 D T P Q F Vv T VvV T F D D G I N I N N 1T L
304 ACATACCGTAATACTCTTTACAACCGTCGCAACTCCAGTGGCTGCCCCGCCGGAGCCACT
88 T Y R N T L Y N R R N_S § Gl c P A G A T
364 TTCTACGTCAGCCACGAGTACACAAACTATGTCATCGTCAATGAATTGTACAACCAAGGC
W F Y V 8§ H E Y T N Y V I V N E L Y N Q G
424 TTTGAAATTGCTCTACACTCCATCACTCACCAGACCCCACAGACTTACTGGTTTGAAGCT
121 EEAT S T E QI TR Y W T EA
484  ACCAAAGAAGATATGAAGAGGGAATTTGGAGACCAGAAGATTCAAATGGCTCACTTTGCA
41 T K E D M K R E F G P Q K I @ M A H F A
544  AACATTCCTTATGAATCCATCAAGGGTCTCCGCATTCCCTTCCTCCAAATGACGGGTAAT
6l N I P Y E S 1 K G L R I P F L Q M T G N
604  GCCAGCTTTGAAATCATGAAAGAATATGGCTTGGAGTACGACTGCACCTGGCCCACTACA
88l [AS Fl E I M K E Y G L E Y D C T W P T T
664  TCCCACACAAACCCTGGACTATGGCCTTACACCCTGGACTACGCTTCCACCCAGGACTGC
201 §TH FTONCPOG LW P Y LDy AsS 9 D OC
724 ATTGTTCCTCCTTGCCCGACTGCGTCCTTCCCTGGAACATGGGTTAAACCTCTGGTAACC
21 1 ¥ P P € P T A § F P @G T W ¥V E P L VT
784  TGGTCTGATCTTCAGGGAGTTGCTTGCTCGTTTGTGGATGCATGTTTCTTCATCCCCGAC
241 W 8§ D L Q G V A C S F V D A C F F I P D
844  CGCGCCGACGAAGATGCATGGTACAAGTTCATCCTCACCAACTTCGAGAGGCACTACTTG
%1 R A D E D A W Y K F I L T N F E R H Y L
904 GGTAACCGCGCTCCCTTCGGCTTCTTCGTCCACGAGGCTTTCTTGTCAGCTTTCCCTGCC
22600 G N R A P F G F F VvV H E A F L 8§ A F P A
964 GTTCGTGGTGCCTTCGTCCGTTTCTTGGATTTGATCAACAACCTTCCTGATACTTTCATG
31 Vv R G A F V R F L DL I N N L P D T F M
1024 GTGAACTCCCACGAAGTTATTGACTGGGTCAAGAACTCCGTTCCAATTGATAAGTACAAG
320 VvV N § H E V I D W V K N § V P I D K Y K
1084 GCCCAAGGCTGCCGTAGATTCAACCCCAGAGCCTGCGTTGCTAGAAGCTGCGGTCCTCTT
34 A Q G €C R R F N P R A C V A R S C G P L
1144  AACTCTAGCCACAATGGAATGGACTACTGGATGCAAATCTGTAACGTTTGCCCCCGTGTC
31 N_S s H N G M D Y W M Q I C N V C P R V
1204 TACCCATGGCTCGGCAACCCTCTTGGGCAGTAAATCTAAGACCGAATAAGTTTAATAATAAAT
31 Y P W L G N P L G Q¢
1264 ATAGATTTCGATCTAAATAAAACAAAAAAAAAAAAAAAAAAAAAA

2 CDA c¢DNA 2
Fig. 2 ¢DNA and deduced amino acid sequence of CDA ¢DNA 2 from Mamestra brassicae

CDA

CDA 1 ( group I)

CDA 5 (group V) N
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I_Heﬁc‘overpc? armigera EF600051

[ Mamesira brassical HQ680621*
L Mamestra configurata EU66852

Helicoverpa armigera GO411191

Trichoplusia ni AY966402
Tribolium castaneum NM_001102476
Aedes aegrpti XM_0016773

Anopheles gambiae XM 320597

Drosophila melanogaster NM_16881
— Apis mellifera XM_391915
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I_ Heliothis viriplace GU188855
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3 Genbank CDA
Fig. 3 Phylogenetic tree of insects’ CDA which have been deposited in GeneBank

* o The insect with “* ”is the target insect.
bp M 1 2 3 4 5 6 7 8 bp
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Fig. 4 mRNA expression at different tissue and developmental stages of CDA from Mamestra brassicae
A: CDA ¢cDNAL; B: CDA ¢cDNA2; M: DL2 000 Marker; 1: Malpighian tubules; 2: salivary glands 3:
midgut; 4: integument; 5: carcass without midgut; 6: fat body; 7: pre—pupal stage;
8: pupal stageo CDA PCR Actin PCR o Upper band: CDA
mRNA PCR product lower band: Actin mRNA PCR product.
o et al. 2008) . ( Nahar et al.
CDA 2004)

( Luschnig ( )
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Sequence analysis of fgf genes of Clostera anachoreta Granulovirus

LIANG ZhenPu XU Feng ZHANG Xiao—Xia™ YIN Xin-Ming
( College of Life Sciences Henan Agricultural University Zhengzhou 450002 China)

Abstract Based on the whole genome of Clostera anachoreta Granulovirus ( ClanGV)  the Fibroblast Growth Factor
( FGF) genes of ClanGV were analyzed using biosoftware and online tools. The Results show that three ClanGV-FGFs
which are all early expression genes had different transcription directions. These ClanGV-+GFs had low sequence
homologies but shared a similar functional domain common to all identified FGFs. Evolutionary analysis proves that
ClanGV¥GF3 has a close relationship to NPV+GFs however ClanGV+¥GF-A and ClanGV+GF2 are closer to GV-
FGF- and GVFGF-2 respectively.

Key words Clostera anachoreta Granulovirus Fibroblast Growth Factor ( FGF) sequence analysis
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