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Sequencing and Expression Profile of the Gene Encoding Lipoate Protein
Ligase in Phyllotreta striolata
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Abstract: Specific primers were designed to amplify the Ipl gene of Phyllotreia striolata (Pslpl gene) by
RT-PCR. The ¢DNA of Pslpl gene was 1 182 bp containing one open reading frame (ORF) encoded 393
amino acids which includes a signal peptide with 13 amino acid residues followed by a putative mature
peptide of 380 amino acid residues. The results of the real-time PCR data showed that the Pslpl gene ex-
pressed in several tissues of adult beetle, and it was upregulated especially in the head and the midgut.
The expression profile was also different between the female and male adults. The expression was higher
in male’ s reproductive system than that in female’s. However, the expression was higher in other tissues
of female. The ¢cDNA of Pslpl gene and its expression profile are the basic knowledge for the further study

on lipoate protein ligase and the protein lipoylation of this important pest beetle.
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RNeasy® Plus Mini Kit %3

& Qiagen 2\ 7] ; Tag DNA E 4 [, PrimeScript® RT
reagent Kit, DNA Fragment Purification Kit, MineBest
Plasmid Purification Kit,pMD® 18-T,SYBR® Premix
Ex Tag™ ,500 bp DNA Ladder Marker, DL2 000 DNA
Marker, 34 [ TaKaRa 2\ #].
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21 RNA 32158050 & ( Qiagen 24 w]) i HI H6 W]
P 25k TP [R] 20 2100 50 RNAL 28 3R AR 6 e
HL VKR 28 1 43 060 BE 3T A )5, 4% B] PrimeScript ©
RT reagent Kit 5% 5% R Ge U0 W] 5 LABBHLE | Wy k4T S
F 5k 3fA% cDNA, LLILAE Sl PCR M5t i PCR 45
#z.
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R A 15 1 S8k R 2 S 400 P R4 1) 2 ot 45k R
Ipl BEPA (Pslpl JE () J 51 (JQ278008 ) , ¥ 3 1 i ik
PSR I SEPE S 9 PelplF PSR JH TR 426
SERFENE B PCR . (RIS AHFZE LA B 45k i)
actin FJERVE N NS EE K (5195~ Ps-actin-F Fl Ps-ac-
tin-R). %56 & & I J 51 %) )7 51 40 K, Pslpl-F:
TGAAAGCCGTAGGATGGGAATA;  Pslpl-R:  CTGG-
GAACCAATCGTCTGTAGG ; PCR F=#) K J& 2 123 bp.
N2 actin ZL[H 1) PCR §74#495|#U0°F , Ps-actin-F ; TA-
AACCCGACGAAAGCAATGT; Ps-actin-R; CGATTC-
CGAGAAAAGAACAGG ; PCR F= K B h 220 bp.
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RS2SR DHS o o, 283 H BEA 2R i, T
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MIZEE R PCR. I TAFE NS BR AR W R A
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LightCycler 480 %3t PCR A b #E47 9 S AN 7347
k34 SYBR® Premix Ex Tag"™ i F & 150 , 4% 20
wL 98 B WA ZR (SYBR®  Premix Ex Tag™ 2 x Buff-
er 10 pL, FiiE5149 0.8 pL, FF5[4 0.8 pL, XWZE
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PEUF 51 R B (Read ) 5 2 P 42 i Bl i P4 ( Uni-
gene) , A5G AL WIE B2 B EAT RE AR ) 51 ¢cDNA
AR AR SO e M ) e B T
PEME B9 Pslpl J& [A ) ¢DNA ( Genbank % 5% 5.
JQ278008 ) ,cDNA J¥ 31 S K R 1 641 bp, FF ik 5] 132
HES 1 182 bp, ity 393 2 BLFR. ExPASy 12k Fil i
HAR P BUH 731 i 44 650. 92, HAR 91y

IS AFEHL A 7. 62. TMHMM 2. 0 7RI A A&
PRI 45 4 35l 5 SignalP 4. 0 FEL B F o3 Wi A & 1L
AL 53 MA B FUE 5 AR IX L. (ARl MitoProt v1. 101
SIFT R R 5 RIET 13 DR B N LR AR
S K ( Mitochondrial targeting sequences, MTS) , 5 fif
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Tab.1 Similarity analysis between Ps_LPL and other ho-
mologous proteins from 5 different insects

wh B %gzgf W b t(t?iga
FOAE  XPYTs8ILL 1 389 263(393) 67 0.0
FIFHE  EHIT38%6. 1 363 202(366) 5 6.0x107"!
e XP_624104. 3 400 193(356) 4 6.0x107"®
WG NP611097.2 396 169(335) 5 9.0x10"™
BEWF XP.O019S0984.2 295 144(266) 4 85x107”

1) A7) st 447 & A BLAST/blastp suite-2 sequences 3k
M, EWERT LPL R G KE A 3B ARAR ;5T A A
Yot K A SR BR AR .
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Bk Y LPLC & 2 v 1) B d 55 At B H ey ] 9 2 1R
AR — K. K2 his Lny T EHEsh Y &
S SR LA B A« B3 H i e i 0 AR 5
/N SEUNAS - RE I KRN BE MG | i | B EE Bk V)
ORI 2 B 5 5 5 U H Y B0 P L 3R S
e IX] BE P F2 g R 2 B R i 5 R 0 R LA s
M H B TSR W] E 0 B 0. AR R UL, 7R
WH R R ARGH B R A O HRE Ry Ipl 5 A [R5
FEE 2 A H b H A R A AR U4 Hs b el
T Ipl [F PR EE AL Bk, it Sk Bk Y rh Tl 6 BT Y 2
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Fig. 1 Location of identify amino acids of LPL between six different insects
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R - }\ ~{ Vi #; Tpo: XP_003491519. 1, JEPHA + BEM; 1), : XP_001847374. 1, Bk
P 11 . ‘\.:;::\ L PRI T, 0 XP_001652965. 1, 35 R AFHise; 1,5 : XP_320349. 4, [X] LY 4%
SN — v, 505 Ty : NP_611097. 2, JBJE RN ; [)5 . XP_001950984. 2, BitiiF). —
fLTTN e T ' HEHESMI(V, . CAXI3779.1, BE Shfii; V,: NP_001087342. 1, 4|am| Iid
i L 7 \, v Ws; Vi NP_0S7013.1, A; V,: NP_001033007.2, /NEl; Vs: NP_
b, \f’_*__ﬂ/ [“"\~~ I, 001101682, 1, KF). = 415 (B, : ZP_05249623.1, ;gaﬁﬁezfeg]
' 71 | \ ATCC 25015 Bikk; B,: ZP_04988439. 1, #1522 [C 1 GA99-3549 [
v or, L I’ SN\ T I (TCATHER ) ¥k; By: ZP_03246731. 1, HIIPGZ2 G FTIG [ibk; By : YP_169706. 1,
' VANERE "SR S B I P5 24 FC 1 SCHU $4 ikk; Bs: YP_003805787. 1, WE4AGE s By : ZP_
e I A -0.1 08460900. 1, HEHbiE A 1501 (2011) Fitk; B, : YP_001278980. 1, #Hh

TGS T PRwE-1 k).
B2 SRR AR P i 55 3 i A5k R Ipl 56 PR A [R]85 DR 2R (0 0 1) SR G R AL 2
Fig.2 Phylogenetic tree based on protein sequence of homologous LPL from different species
2.3 Pslpl BERRES L5 G R RS B B AR P AT 45 R R W], mRNA KK
SR RLAE O R G A T S R 4G BETE S, 0~ 9.9 B DUBRA JE DR RO oy it Ak A
B Pslpl JE[H cDNA ({318 3k 0 6.47 #2015 SRALEUE SO0 29. 5% . A L, Pslpl 3 A & 1 41 i
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Fig. 3

mRNA relative levels in different tissues of adults of

Phyllotreta striolata
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