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Cloning and Expression of PAP ¢cDNA in the Larvae of
Beet armyworm Spodoptera exigua ( Lepidoptera: Noctuidae)
under High Temperature Stress

HU Zhen GONG Liang ZHANG Yan-bo HU Mei-ying

( Key Laboratory of Pesticide and Chemical Biology Ministry of Education of P. R. China. South China
Agricultural University Guangzhou 510642 China)

Abstract: Purple acid phosphatase ( PAP) plays a critical role of organism under adversity stress. How—
ever little work has been reported on PAP associated with adversity stress in insect. In this study Sexi-PAP
a partial ¢cDNA of the 3” end ( GeneBank accession NO: HM566114) encoding purple acid phosphatase of
beet armyworm Spodoptera exigua( Hiibner) was cloned sequenced and analyzed. The ¢DNA is 759 bp that
encodes 252 putative amino acids which exhibited a significant similarity to purple acid phosphatase of Aedes
aegypti( 84%)  Drosophila melanogaster (52%) and Tribolium castaneum (50%) . Semi — quantitative RT—
PCR was used to understand the effect of high temperature on the expression of PAP. The results indicated that
high temperature could significantly induce the expression of PAP. The detailed results were that the PAP ex—
pression levels in the second instar larvae under 30 °C 35 °C and 40 °C for 10 h and 20 h respectively were
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significantly higher than those of the control groups( P <0.05) . Furthermore the expression of the treatment
at 30 °C for 20 h had the highest relative gray value and that at 25 “C for 20 h was the lowest. This study has
suggested the possibility physiological role of the PAP at high temperature stress.
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Tab.1 The degenerate primers and semi — quantitative RT — PCR for cloning PAP gene of Spodoptera exigua

Primers

Sequence(5” -3")

Degenerate primers
RT-PCR
Semi-quantitative RT-PCR primers

Actin gene primers

PAP - F1:5 - GAGGCTCAWCGTAASAAGTAC -3
PAP - R1:5 - CTAGMGGTGWGACTKGTTGT -3
XP-1:5" - GAGGCTCAACGTAACAAGTAC -3’
XP-2:5" - CTAGAGGTGAGACTTGTTGT -3’
B —actin -F¥:5" = GGTTGGTATGGGTCAGAAGGA -3’
B —actin-R:5" = GCGGTGGTGGTGAAAGAGTA -3’
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1.4 PCR
50 wL:cDNA 1 pL dNTP 4 pI(2.5 mmol/L) 10 XE x Taq Buffer 5 p. E xTag 1 pL
1 wL(20 wmol/L) 50 ulLo 194 °C 4 min; 94 °C 30 s 55
C 455 72 C 1 min 35 72 C 10 min 4 °C - PCR TIANGEN
pMD20 - T ( TaKaRa) ( DHs,)
Sambrook 10 PCR o
PCR ( ) o
1.5
DNAStar PAP http: //www. nc—
bi. nlm. nih. gov/blast GenBank http: //
bioinfo. genotoul. fr/multalin/multalin. html o
1.6
30 C.35 €C.40 C 2 I0h 20 h
3 . 25 C o
1.7
1.8 PAP RT - PCR
RNA ¢cDNA -20<C .
B — actin o 194 C 3 min; 24.25.26.27.28.29.30.
31 94 C30s 55 °C 455,72 °C 1 min; 72 C 10 min 4 C - PCR
150 g/L o SinsiAnsysl. 0. 3
3 SAS o
2
2.1 c¢DNA
cDNA PAP -F1  PAP -RI1 PAP
PCR 1 750 bp
( 1o 759 bp 2000 bp
252 TAG
PAP 3’ 1000 bp
( 2), PAP
PAP 750 bp
( Aedes aegypti) ( Drosophila mel— 250 bp
anogaster) ( Tribolium castaneum)
PAP 84% . 1000
2% 50%( 3). GenBank
¢NDA HMS66114 ! pAP- DA ,
Fig. 1  Gel electrophoresis was used to test the partial cDNA
ADK11427. sequence of PAP gene of Spodoptera exigua
2.2 PCR
4 Sexi — PAP 29 B — actin 28 o
27 PCR.
2.3 PAP RT - PCR

B —actin
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PCR 27 PCR 8 L 5) o SinsiAnsysl. 0.3
PAP o :
2 PAP 30 C.35 C.40 C 10 h.20 h
25 C 10 h.20 h( P <0.05) . 30 C 20 h
0.71; 25 C 20 h 0.28.
( PAP)
2 2 Fell \Felll o
GAG GCT CAA CGT AAC AAG TAC GAT GTG ATC CTA CAT GTA GGA GAC
E A Q R N K Y D A% I L H v G D
TTC GCC TAC GAC ATG GAC TCT CAT AAT GCT CTA GTT GGT GAT GAG
F A Y D M D S H N A L \Y G D E
TTT ATG CGA CAG ATC CAG CCG GTT GCT GCT GTC GTA CCA TAC ATG
F M R Q 1 Q P v A A v \Y P Y M
ACA TGC CCcC GGG AAC CAC GAG GAG AAA TAC AAC TTC AGT AAC TAC
T C P G N H E E K Y N F S N Y
GCC GCT CGC TTC ACG ATG CCC GGC CGG GAC TCG AGT CTA TTC TAC
Y A A R F T M P G R D S S L F
AGC TTT GAC CTG GGC CCC GTG CAC TTT GTG TCT ATC TCC ACT GAA
Y S F D L G P A% H F Vv S 1 S T
GTT TAC TAC TAC CTA CAC TAC GGC ATC AAG TTG ATC TGT GCC CAG
E v Y Y Y L H Y G I K L 1 C A
TAT AAC TGG CTG AAG AAA GAT CTG GAG AAG GCG AAT CTT CCA GAG
Q Y N W L K K D L E K A N L P
AAT AGA TCG AAG AGA CCG TGG ATC GTG GTG TTT GGA CAC AGA CCG
E N R S K R P w I Vv Vv F G H R
ATG TAC TGC GAT GAC TGT ATC GAT AGA AAC TGC GAC ATA GAA CGA
P M Y C D D C 1 D R N C D 1 E
ACG AGG ATC GGA CTG AAC GGG CTT TGG CCT TTG GAG CCT TTT TTG
R T R I G L N G L W P L E P F
AAG GAT TAT GGT GTA GAT GTG GTG ATC TGG GCC CAA AAT CAT TTG
L K D Y G Vv D A% v I w A Q N H
TAC GAG AGG TCG TTC CCA CTG TAC GAC AAT AAG GTG TAC AAC GGT
L Y E R S F P L Y D N K v Y N
TCA ACT GAG TAT CCT TAC GTC AAC CCT GGA GCT CCA GTC CAC ATC
G S T E Y P Y A% N P G A P A% H
ATA ACA GGA TCG GCT GGT TGT TGG GAG GAA CAT TCA CAT TTC AGA
1 1 T G S A G C W E E H S H F
AAC GAG ACA GCT CCA TGG TCT GCC TTC AGG AGC ATA CAC TAC GGG
R N E T A P W S A F S 1 H
TAC ACA  AGG  TIC GAA  GCT  CAC  AAC  AAG  TCT  CAC  CIC  TAG
G Y T R F E A H N K S H *

-k

The locations of the initial degenerate primers are also shown by underline; the asterisk marks the termination codon.

PAP c¢DNA

2

Fig.2 ¢DNA and pupative amino acid sequence of Sexi — PAP gene
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D. met’anogas!er ETURGHYDALIHYGDFAYDHNTKNARYGDEFHROIETYARYLPYHYYPGNHEEKFNFSHYRARFSHPGGT
A.aégypti DTORHHYDAILHVGDFAYDHNSDHALYGDOFHHNQIQSIAAY TPYHYCAGNHEEKYNFSHYRARFSHPGGT
T.castaneum EAQRGLYDAILHYGDFAYDHDSQNAEYGDAFHROIOAYARYLPYHTCPGNHEEKYNFSHYRQRFSHPGGS
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uptl DHDHDCTHSETLYRYGLPFSHHFGLEDLFYEYGYDYEIHAHEHSYERLHPIYDYKYYNGS—HEEPYRHPR
T casiane SHTDDCTHHETLTRYGLPFLHYFGLEQLLYDYGYDLEIHAHEHSYERLHPIYHYRQYFHNGS-YEQPYYHPG
Consensus  .nd,#Cth.eTl R!Glpflh. fglEplly#%GYDy, IHAh#HSYERLWPLiY #ykVyNGs . . #.PYviPg
?11 25?
S. ex!gua APYHILITGSAGCHEEHSHFRHETAPHSAFRSIHYGY TRFEAHNKSHL
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#[]D APYHLYTGSAGCKEGREPFIRRIPEHSALHSRDYGY TRHKAHMRTHL
TC&S!H 5 APTHIYTGSAGCKEGREDFNATRPPHSAFISRDYGYTRLKAYHATHL
Consensus AP !Hi! TGSAGCKEgre.F....ppHSAF.S.dYGYTR . kAhN.LH1
Drosophila melanogaster; Aedes aegypti; Tribolium castaneum.
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Fig.3  Multiple alignments of Sexi — PAP with other insect PAP
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Fig.4  Electrophoresis result of Sexi — PAP and 8 — actin plateau cycles
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A: The relative expression of Sexi — PAP gene and B — actin; B: Vertical scales show the relative grey value of Sexi — PAP
relative to 8 — actin.

Horizontal data 1 ~8 represented the eight treated stages of Spodoptera exigua treating at 25 °C for 10 h 20 h; treating
at 30 °C for 10 h 20 h; treating at 35 C for 10 20 h; treating at 40 C for 10 h 20 h respectively. Longitudinal data: The
relative gray value of Sexi — PAP gene a b ¢ d e f represented significant differences of different treatments( P <0.05) .
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Fig.5 RT - PCR analysis showed the expression of Sexi — PAP
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