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Cloning and sequence analysis of cDNA fragment of juvenile hormone
diol kinase from the larvae of Asian corn borer Ostrinia furnacalis

FENG Cong-Jing™ ZHAI HuiFeng

(Department of Plant Protection College of Horticulture and Plant Protection Yangzhou University Yangzhou 225009 China)
Abstract In order to explore the molecular mechanism controlling the expression and regulation of the juvenile
hormone diol kinase (JHDK) in Ostrinia furnacalis (Guenée) larvae sequences of conserved regions of the JHDK gene
from different individuals were used to design degenerate primers and a ¢cDNA fragment of 189 bp encoding 63 amino
acids was amplified from 5" instar larvae by RT-PCR. This fragment had a predicted molecular weight of 6. 78 ku and a
pl value of 4. 57. Two conserved fingerprint motifs of the GTP-binding proteins > 3 and Y 1 in the JHDK gene were
found. BlastP showed that the amino acid sequence of O. furnacalis JHDK (OfJHDK) was most similar to that of
Manduca sexta JHDK (69% ) and its relative similarity to the Bombyx mori and Plutella xylostella JHDK was 55% and
52% . Phylogenetic analysis showed that Of-JHDK was most closely related to B. mori JHDK and least related to P.
xylostella JHDK. Semi—quantitative PCR showed that the expression of JHDK in 5" instar larvae was highest in the
midgut. JHDK expression increased in the midgut while decreasing in the hemocytes fat body and integument tissue as
larvae developed.
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20 ku
GTP
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JHDK N
o Ostrinia
furnacalls (Guenée) JHDK
JHDK cDNA ( GenBank
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JHDK JH
1
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(25 1) C.

>90% L:D=14:10
( 1980)
5 o
1.2
Trizol Invitrogen ( ) ;DNA
(Bioteke) ;Taq
dNTP.M-MLV +DNA marker pMD18-T
( ) (TaKaRa) -
DNA (Invitrogen)
o DH5«
1.3
1.3.1 RNA 5 5
; 1 mL
Trizol RNA, 0.5 mL
(diethyl pyrocarbonate DEPC)
RNA 55 ~60 C 10 min
Eppendorf BioPhotometer ( )
oD -70 C o
1.3.2 GenBank

Clustal W (http://www. ebi. ac. uk. /
Tools/clustalw2 /index. html)

5/_
GKCRABGAGTWCKYSACYGT3'; 5'-
GHARSTVGTCYTGCCGAAGAKG3'.
1.3.3 ¢DNA 1 PCR
Eppendorf mRNA
cDNA 1 PCR
50 pL:5 pl 10 x ( Mg 50 pmol/L)
4 nL (10 pmol/L) 4 pL dANTP
(2 mmol/L) 5 pL c¢DNA 26.5 pL
1.5 uL. Tag (2 U). PCR 194 C
3 min 94 C 1 min 58 “C30 s 68 C 45 so
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1.3.4 PCR PCR
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1.3.5 DnaClub
BlastP (http:/ /blast. ncbi. nlm. nih. gov/Blast. cgi)
Clustal W
NCBI ProtParam (http: //www. expasy.
ch/tools/protparam. html)
GOR

(http:/ /npsa—pbil. ibep. fr/cgi-bin/npsa_automat.

pl? page = npsa_gor4. html) .

SCP2 (GenBank :NM_079657)
MEGA4
(neighborjoining NJ) 1 000
(bootstraping) o
1.3.6 PCR 10 1 3
5 5
4°C 1000g¢g 10 min o
N 0.01
mol /L (PBS pH 7.2) o
Trizol RNA
DEPC H,0
RNA 1.3 pg/pLlo
Eppendorf mRNA c¢DNA
cDNA 1 PCR o
JHDK
JHDK 15—
GACTGTCCTCGCTTCCTT-3’ 5=
ATTCCGCCCATGAGATGC3'(
95 bp); L8
(RPLB) 15—
ACGGAGGTGGTAACCATCAACA3’ 15—
ACGCCTCCTTCTTGGTGTCG3'(
141 bp) .
PCR 20 pL:4 pL 5 x (
Mg’* 50 wmol/L) 1 plL
(10 pmol/L) 1 pL dNTP (2 mmol/L) 1uL
cDNA 11.5 pL 0.5 pLpfu (2 U).
PCR 194 C 5 min 94 C
30 s 55 C 30s 72 C 10 s 25 72 C
10 min., PCR 1.5%
JHDK
RPL8 .
3 PCR o
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Fig.1 The abstraction of total RNA from the 5™ instar

larvae of O. furnacalis

M: DNA(DL2000) ;1: RNA
M:DNA marker (DL2000) ; 1:total RNA
M 1

bp

2 000—

1 000 —
750 —
500 —
250 — —Of-JHDK
100 —

2 JHDK PCR

Fig.2 PCR product of JHDK gene from larvae
of O. furnacalis
M: DNA(DIL2000) ;1:PCR
M:DNA marker (DL2000) ; 1:PCR productem
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2.2 cDNA (X3 X1)
14 ~17 DKAE(X3) 54 ~63
189 bp  c¢DNA GNFLFGKTSY( X 1) GOR
(GenBank :HM626514) 63 15
« 3 6.78 ku ~25 32 ~48 o
pl 4.57, cDNA (H1 H2)( 3).
JHDK 3 GTP

3

1 GGCGAGGAGTTCTCGACTGTCCTCGCTTCCTTCGGTGGGHACAAGGCAGAGGCTGTCGAG

¢ EEFSTVLASTFOGG GID K AT EWAVE

n —

61 GCCTTCAAGAAGCTGGCTGGTGGAAAGAGCAGCATCTCATGGGCGGAATTTGAGAAGCTT

AF KKLAGGI KT SS I SWAETFE KL

121 TTCATAGAGTACTTCACTGCTGAGGATGCAAGTGCCCCCGGCAACTTCCTCTTCGGCAAG

F T EYFTAEUDASAPI|GNTFILFGK
181 JACTAGCTAC :
T S Y
3 JHDK cDNA

Fig.3 The nucleotide and deduced amino acid sequences of the cloned cDNA fragment of JHDK gene
from larvae of O. furnacalis
GTP o
The conserved fingerprint motifs of GTP-binding proteins ( X3 and X 1) are framed with rectangle and the
predicted regions of a helix (HI and H2) are underlined

2.3 cDNA c¢cDNA
JHDK
JHDK
BlastP :
GenBank JHDK ( GenBank MEGA4
2 AJ430670) dSCP2
69% ; JHDK ( GenBank :NM _ 5
001043615) JHDK ( GenBank cDNA JHDK
AB180433) 55% JHDK
52% SCP2 (GenBank JHDK .
NM_079657) 49% . 2.4 JHDK
Clustal W
cDNA PCR 1 NG 5
3 JHDK SCP2
cDNA JHDK
( 4). 4 JHDK
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Of-JHDK -GEEFSTVLASFGEDKAFAVEAFKKLAGGKSSISWAEFEKLFIEYFTAEDASA 539
Ms-JHDE DSEEFSSVYASFGIMNKAEAVAAFQEMS SGEKASVSWAEFQGLFEEYFSAEDMMNA 175
Px-JHDK DGDEFSTVYARYGLSVDESKAAF QKM SKGEANVSWAEFQALWKEYFT SEDVN. 173
Im-SCP DVTEFTLVCSSYGLEKTECEEAFAKMSQGQSEVIREQFARTIWKEYFAREDVITA 180
Bm- JHDK DVNEYVIVHESFGLNKEESTEAFKKLAKGKDS ISWADFQELWKEYFSSDDEDV 179
Lt L R Ak ag Wa Ed £ L oeEwL ek
Of-JHDK KTSY| €3
Ms-JHDK KTSF|179
Px-JHDK KSSF|177
Dm-3SCP KTSF| 124
Bm-JHDE RLTC| 183
4 JHDK Clustal W

Fig.4 Comparison of the known JHDK amino acid sequences from several lepidopteran insects with the fragment of
O. furnacalis JHDK by Clustal W
GTP “yp » 5 :

“w» -« »

Fingerprint motifs of GTP-binding proteins ( 33 and ¥ 1) are framed with rectangle (1) and asterisks (* ) mark the positions

“w»

. . . . . . .. . S R, . .
of amino acid residues conserved in all five sequences; indicates conservative substitutions “. ” indicates semi-conservative

substitutions.

54 Of-JHDK
36 | Bm-JHDK

Ms-JHDK
Px-JHDK
Dm-SCP
—
0.05
5 (neighbor-joining NJ) 4 JHDK

Fig.5 Neighbor-joining phylogenetic tree of JHDK amino acid sequences from four kinds of insects
based on Poisson-corrected protein distances
1 000
Bm-JHDK (NM_001043615) ;Ms-JHDK (AJ430670) ; PxJHDK (AB180433);
Dm-SCP (NM_079657) ; Of-JHDK (HM626514) .
Numbers at tree nodes refer to bootstrap values from 1 000 replications. Scale bar refers to a phylogenetic distance of 0. 05 amino
acidsubstitutions per site. BmJHDK B. mori(NM_001043615) ; MsJHDK M. sexta( AJ430670) ;Px-JHDK
P. xylostella (AB180433) ;Dm-SCP D. melanogaster (NM_079657) ; OfJHDK O. furnacalis(HM626514).
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JHDK JHDK JHDK
JH o 3  GTP (fingerprint motif)

13 14 15 16

6 JHDK PCR
Fig. 6 Semi-quantitative PCR analysis of the expression of JHDK gene from larvae of O. furnacalis
1 ~12 RPL8 1 W1 W1 W1 \3 \3 <3
\3 \5 \5 \5 5 ; 13~24  JHDK 1
1 .1 NI 3 3 3 3 5 5
\5 5 o

Lane 1 — Lane 12 showed the expression of RPL8 in 1 day hemocyte 1 day fat body 1 day midgut 1 day integument 3 days
hemocyte 3 days fat body 3 days midgut 3 days integument 5 days hemocyte 5 days fat body 5 days midgut and 5 days
integument respectively. Lane 13 — Lane 24 showed the expression of JHDK in 1 day hemocyte 1 day fat body 1 day midgut 1 day
integument 3 days hemocyte 3 days fat body 3 days midgut 3 days integument 5 days hemocyte 5 days fat body 5 days

midgut and 5 days integument respectively.

1 JHDK (M +£SD n=3)
Table 1 The expression of JHDK gene in different tissues from larvae of O. furnacalis(M +SD n =3)

Hemocyte Fat body Midgut Integument

1 1 day 0.866 +£0.026 Aa 0.973 £0.031 Aa 1.072 £0. 042 Aa 0.858 £0. 110 Aa

3 3 day 0.784 +0.003 Bb 0.725 £0. 025 Bb 1.247 £0. 102 Ab 0. 688 +0.042 Ab

5 5 day 0.619 £0.015 Cce 0. 718 £0. 107 Bb 1.431 £0. 048 Bce 0.624 +0. 008 Bb
(P <0.05) (P<0.01).

Data with different small letters within a column are significantly different at 0. 05 level and with different capital letters within a

column are significantly different at 0.01 level. The same below.

>2.¥%3 Y 1(Li et al. 15 ~25 32

2005) - cDNA ~48 o (H1
32 (DXXG) H2) .

(3 XD JHDK .

14 ~ 17 DKAE ( X3 NKXE N D JHDK
N D ) 54 ~ 63 o
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JHDK 8 « (H1-H8) JHDK ¢DNA
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H11) (Maxwell et al. 2002a; Li et al. 2005) JHDK

GOR JH o
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Reticulitermes flaviceps
o (CMC-Na) N
R3063. N 16S rDNA

(Variovorax sp.) o

Isolation of a strain of Variovorax sp. R3063 with

cellulase activity from termite

WU Yan CHI Shao-Li NI Jin-Feng ™
(State Key Lab of Microbial Technology Shandong University Jinan 250100 China)
Abstract A bacterial strain with cellulase activity was cultured from the hindgut suspension of the termite
Reticulitermes flaviceps using a medium with sodium carboxymethyl cellulose (CMC-Na) as the sole carbon source.
Phenotypic characterization including morphology gram-staining and growth and 16S rDNA gene sequence analysis
indicate that the strain belongs to the genus Variovorax.

Key words termite cellulose-degradation bacteria cellulase Variovorax sp.
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1 o
30°C 37 %C 1~3d.
1.1 70%
1.1.1 0.1% 30 min 1M NaCl
1 (20 ~ 30 min)
1
1.1.2 OLYMPUS o
TaKaRa PCR  E. Z. N. A.™ Bacterial 1.5
DNA Kit (OMEGA) Taq  (TRANS)
PCR ( )
1.1.3 @ CMC1:KH, PO, .
0.2% MgSO, 0.015% 0.2% CMC-Na 1.6
1% ; @ CMC2: KH,PO, 0.2% MgSO, 0.015% 1.6.1 N
KNO,0.1% CMC-Nal% . @ ( 2005) o
1: 0.15% 0.5% CMC-Na 1.6.2 DNA  16S rDNA
0.3% NaCl 0.5% 0.1% 1.5% ;@ DNA E.Z.N. A."™ Bacterial
2: 0.15% 0.5% DNA Kit (OMEGA) 271 5'-
CMC—Na 0.1% NaCl0.5% 1.5% AGAGTTTGATCCTGGCTCAG-3’ 1492r  5'-
1.2 GGTTACCTTGTTACGACTT-3’
2 (R3063) 16S rRNA . PCR
o 70% (50 wL) 110 x Taq buffer 5 pL 2.5 mM dNTP 4
0.9% wl DNA 1 pL SU/pL Taq 0.5uL 2 uM
. 27f1 pL 2 wM 1492r 1 pL ddH,0 37.5 L. PCR
194 C 5 min 94 C 40 s 52 C
Eppendorf I min 72 C 1 min 30 s 30 72 C
2 200 wL 5 min. PCR 1%
CMCl1 CMC2  Eppendorf 1.5 kb
o NCBI/blast
10 mL CMC1  CMC2 (http:// blast. ncbi. nlm. ni h. gov/blast. cgi) -
1.3 2
5 mL 2.1
30 C.37 C CMC1
1~3d 2% 0.1 mL 2
5 mL CMC1 CMC2 0 1
1.4 30 C 37 C
( 10° ~10° ) CMC . 400
. . :O
30 €37 C 1~3d. CMC1

CMC
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