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FHR IR F R E G B e R kT
e kI RRR A L EERN T, FEY
e RV RFREYAFHAFR/ HE B ERFEAAGERTHFEEEE LR E, KW 430070;
2.PERVBFERBUAT / BUEADFERERAERE, T8 XMW 455000)

WE. (B )M 8m kT EAXEF WK 14 4% & % & (Cuticular protein, CP) 3 B 8y £ £ 7 &, F EAKE R
CPEMUMHEKATAR TN R ESE [ 7% ]F A R 48 4 X M (Polymerase chain reaction, PCR)
PR S R B B 2 cDNA JF A, o0 HZ BT A A AR R ey A R T 2, 9FE | MEGAS.2 # A
#HTHWE ZFR KT, & # F PCR(Reverse transcription PCR, RT-PCR) £ A& # il 447 & & & & % H £
3~o M4 R A UL M2 ERREEEBE TP HRKI, [FR] LERT 14 ML K A & 9 X K (Insect
cuticular protein gene, ICPG) , J¥ 7| oA &k Wl #t S sk & @ B 35~36 Ma R A A RFEF , ETILT
FHsEa, e 5% ey CPRARENFF FIF%E, RT-PCR £ &% ¥ ,14 4~ ICPG % 3~6 i 4 & £ 2
B RbspAakk Kkt EERBR Y 2k A P am  ERB By = R ig, b, Pt
14 /N ICPG ¥ 7 % HuAn 91 3 K K F %k 15, 4 % ¥, SIICPG-11 4= SIICPG-14 #xf k% B & @ . [## )0 %
T 14 MRS CP 2 HH cDNA, HAFXAM AL MR AN EHEFE, & F M EM AR KRL AT Tl
B, h A A SO AR R YR E T
KW MO REEE EEATE, ﬁi%%géAFMxERF(RTPCR),éH/»% KB

Cloning and Expression Profiling of Cuticular Protein Genes of Spodoptera litura

Zhao Peng'?, Zhang Shuai?, Zhao Chenchen'?, Hu Fangmei2 Cui Jinjie”, Li Shaoqin'

(1. Hubei Insect Resource Utilization and Sustainable Pest Management Key Laboratory/College of Plant Science and
Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. Institute of Cotton Research of Chinese Academy of
Agricultural Sciences/State Key Laboratory of Cotton Biology, Anyang, Henan 455000, China)

Abstract: [Objective] The expression pattern of fourteen cuticular protein (CP) genes (ICPG) in Spodoptera litura were analyzed
in this study, which provided reference for further study on the function of cuticular proteins in the growth and development of S.
litura. [Method] Polymerase chain reaction (PCR) was used to amplify the cDNAs of the genes encoding CPs of S. litura.
Their nucleotide sequences and corresponding amino acid sequences were analyzed, and lepidopteran phylogenetic tree was
constructed using MEGAS.2 software. The expression of CP genes was analyzed in the third to the sixth instar larvae and
2-day-old adult genital organs by the reverse transcription PCR  (RT-PCR) technique. [Result] Fourteen cDNAs coding 14
CPs of S. litura were obtained. The sequence analysis showed 14 CPs harbor the conserved motif of 35—36 amino acids that is a
typical feature of chitin-binding proteins and share high sequence homology with CPs of Helicoverpa armigera. RT-PCR results
showed that these CP genes were expressed in the third to the sixth instar larvae and 2-day-old adults. In particular, their relative
expression levels are higher in the cuticulars of older larvae and lower in the fat bodies of younger larvae. In addition, the
relative expression of 14 CP genes was low in testes and ovaries. The highest relative expression of SIICPG-11 and SIICPG-14
in the pupal stage. [Conclusion] In this study, the cDNA of 14 S. litura CP genes were cloned. Their expression exhibited tissue
and developmental stage specificity indicating their putative roles in S. litura development. It lays the foundation for target site
selection for the control of S. litura.

Keywords: Spodoptera litura; cuticular proteins; gene cloning; reverse transcription polymerase chain reaction (RT-PCR); tissue

expression; developmental stage
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20K 1k Spodoptera litura J& % #8 H 7% ik
ez at RarFm FEMETZ, B
FBRASAEY) BRFAEY) WA S AR A
M 109 B 389 FiAE Y, A AU & ),
PULA PR DR SR o A R RSO I 7 K T B AR
PR, RAEHBRAMEZR, B M FEEE
HZ — [ ™ U B R AR A 2 TR
9 A 7 Ak 2 245 8 DR i A Y 8 AR S0 1
O XA A LB A HLA AR g R 2
TR i A 5 2= 4 FF TR 8 PN 19 22 b o e 300 7 A T 90
PR PRt A S R € % He ) ) E T ) Bl
BRI SE RSO BTG IS 55 Z 2

B Ryieitem =4S R iR LB E  R
U R R T A A B R SR T, AN AT B A A ok
g L) B AR 3 RE IR AE A0 O BREE TR R H
1A K B R A: BAR S Bl h kA
R R FER ML T B KL & M (Insect cu-
ticular proteins, ICP )41 i%™, H: rp 4 5 3% iz 85 (1 (1)
BE Bk o 2 Rz 2 1 2 A (Insect cuticular protein
gene, ICPG) , % JAF 7y B UARE AN A R EREE 1Y
BB Y B AR e B EE SR
PE G JE ) 4 B 85 45 A 52 B, ICPG 36 3k PR 45 1)
RE AL 2 A g ) B R e R dubt 2 1 B R
ARG, JEH LA b 2% o 3 09 % H 3R an 4B B 44 T
FeAe 255 | B O H P AR P R 2 — i B
HUFR R X 2% BRI (4995 35 R 7 BRI, PRt % B ol
FHAE AR BT, A BT B R R p gy
PERY = A AL I A7 R8s % R S A 4 1R B
LA, T BB BAR B A BRI BT AR
FH 8Bl (Drosophilidae )™ 1475 % ¥ Apis mellif-
era™%  Z 4% Bombyx mori"¥ 1 X M W $57 B
Anopheles gambiae™45 £ 4t H T, A S RHSUR 1
R VR A B RE R D A SRR 4 R
TR S AR R, 4R BN T 14 A 000 >y i B
CP W93, w44~ SIICPG (Spodoptera litura
insect cuticular protein gene) , %5 1~14, hj FH %6
B R A W BE RN (Reverse transcription poly-
merase chain reaction, RT-PCR) 4% R/ #r 14 > %
RITE 3~6 4l i (2 H i) ANRIHZEF 2 H %R
A E T RIA 2 R, R A B R D) RE 5 IE
R e T 3% B AR 1 0 73 U7 I SR B4 5 Rl

1 MoK 5Tk
1.1 it HiR

RHEUCR I T W A B = AR 25 A BR S
AL, EN AN TpmE R 2 )5 S 3T
W I FRIEE R (26+1)C AHMHZIE B 65%+
5%, I OERE )14 h 2 10 h,
1.2 EFERAFIRILEE

RNA #2 Ui 7] TRIzol 1 H Life Technolo-
gies A Al ; [ % 5% 3R] & (PrimeScript™ RT Mas-
ter Mix )5 rTaq W ¥4 A TaKaRa 23 ] ; 5E B 2€
Jt % & PCR i #] (TransStart®Top Green gPCR
SuperMix(+Dye D)W At i & X & EWH A A
PR HE] . #6E PCR {4/ Lab Cycler Gradient;
778 7 PCR 1L #% & ABI Step One Plus; 73 &
539696 1 NANODROP 2000C (3£ [# Thermo
YNEID
1.3 ERFE=E

FE T A S G 5 D AT 1 AR SOTR Mk 40 R Sk
(SUBS5323417, it R 23 A ) Bl , 308 T 14 4~ 3%
AEERRE, Lk B EE ] A Beacon De-
signer 7 BT SRS W) (3R 1) BEAT vw b ik ) )
LU Mk 5 14l b g, SR HL TRIzol ¥4 HURE i &
RNA, 2 J {7 FH Bt i 0 2 Jg miL K R o 43 D' 0 B
THXF RNA 4l K oe 8 ke T, H 500 ng 9
AL RNA AR (R IEAE T —80 C# ), 4% M
PrimeScript™ RT Master Mix JZ % 55 i 7] & # 1
UL, 3815 cDNA %% 1 5%, JF LUHCON iR, H rTaq
fig £ 47T PCR ¥4, 9734 4K & . 10 X PCR Buffer 2.5
pwL,dNTP Mix 2.0 pL, [ TFIF51#4% 1.0 uL,
rTaq f§ 0.125 wL, 4R 1.0 wL,ddH,0 #h 5% &
25.0 wL; ¥4 251 .94 ‘CHiAE M 3 min, 2R )5 94 C
5 305,64 “CiB &k 1 min,72 “C#E{# 2 min, 3
35 MG, Y I BT R T A 1.2% 0 B g
BEEE I LUK HEAT R, 2 5 PCR P29k A T
A=) TR () et A R /AT D0 )
1.4 Brepitag

| H 78 28 1. H. NCBI (https://www.ncbi.nlm.
nih.gov/)GenBank %4 P2 ks & B2 R 8 1 &
R 3, Al H MEGA 5.0 % {4 /9 4B #% %
(Neighbor-Joining) ## £ K EH RGE K F it
e,
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1.5 RT-PCR H1 RPL10 S PRIUSWE SRy o8 2 5L D] MR 408 5 1 28l
1.5.1 G154 5 M vw Bt 2 0 R ek i PCR 151 ¥ it )5, F F Beacon Designer 7
Wk A 56 2% B 2 1 3 PR A% AT R O A DA R R Wit BAr W ke g, A TAEY TR
ST ZHL I P P A5 3 i R 1 e A1) AT A O 3 () B A BRA R AR, 51 P 5 3% 1,

5T, IR HE RIS R GAPDH — 1.5.2  FEbREE IRk 3~6 44 dUF 2

F1 KBPHEXSYER
Table 1 Relevant primer information in the experiment

PR B yHEeE

519
51944 B K Amplifi-
ik , EEIH (537 T4 (5-37) - _
Primer Length of cation R’
Primer Forward primer Reverse primer
name amplified  efficien-
usage
segments/bp cy/%
HMIEKE  GL-1  CCTATAAATGTTGAGGGAG- ATTCACAGTAAG- 3073
Gene GAGTAA TATATATTGCAAG
cloning GL-2  CCTATAAATGTTGAGGGAG- GGGAATCGAACCCGCGA- 10618
GAGTAA CACGTTGC'
GL-3  TTCTATAATCACAGTTATA- CATATTGCGACTAGAGGTG- 1680
CATCGT GAAAGA
GL-4  AAGTTTT- AACGTTTTTACATTATT- 3457

TACTCCAGCATTAGATTG TATTGCCT

GL-5 GACATTACGTTAGATGCCG- CATCACAA- 1210
GAGAAA CAAATAATATAAAAACG
GL-6 GCTTAAATGACGTTAG- TTCTCATTTTCATTTATTAA- 1015
GTTCTGACA CATTG
GL-7 TATAAAAGATTATTCCAA- ATCTTTTATTTACAGGGT- 828
GATCGTC CACTATT
GL-8 AGCATCAGTCGA- TAGAAAATTATAAAAT- 813
CAACAGTTATCAC ACGCATCAC
GL-9 TTCATTTGCTGGCT- ACTTGTGACTACTCG- 2470
TAATCGCGCGG GTTTTTTTTA
GL-10 AAAACCAGCGGCGCC- ATTCACACATCCTCGC- 1122
CAATCGAGAG CTCAGTTTA
i GL-11  CGAGTATCAGTCAAC- TTTATTTACAAGGCAGCAC- 5559
& GAGTGGAAAT CACATC
i GL-12 CGGACAGTAGAGTGAC- TCTAAATTTAAAAATATC- 3282
g CGTGAATTA TAAGCCC
::o;: GL-13 CGTTCAACCACAAACAGTC- TACTAACATAAATTGTT- 773
a
g' CCAAGA TATTAACA
- GL-14 TGCATCAGTCGCTC- TTATTAA- 776

GATTGCCTTTC CAAATTCTTTCAGGATCA
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Table 1 (Continued)

314 PR B ymReE
EIR/EA S N N K Amplifi-
ik , L (573) T (53) N .
Primer Length of cation R
Primer Forward primer Reverse primer
name amplified  efficien-
usage
segments/bp cy/%
RT-PCR  SICPG-1 GCCAAACTGGTGAGTAG- CAACCCGGAAATCGAATC 123 97.49  0.998
GCTA
SIICPG-2 AACGGAGAAGGTTTGAGCA AAGATTATTCGGACGCC- 131 101.57  0.998
ACT
SHCPG-3 GTAGTTGCCGCTGATGTCTC TGCTGGTTTCGTAGGAG- 114 92.98  0.999
TAGTT
SHCPG-4 ACCTTCATCGTTGCCGTCT CCGTTGTCGGTTTCGTAGA 127 88.96 0.997
SIICPG-5 TAATGGCATCGTCCGTGA  GCTCTCGTCAGCGAAGT- 150 9430 0998
AAG
SIICPG-6 CCGAGAACGGTATCAAACG TGACCTCAGATTGTCCT- 131 86.74  0.999
TCAGA
SIICPG-7 ATGGTGATTTCCAGTTCGG CGTTTGATACCGTTCTCGG 149 98.99  0.996
SIICPG-8 CGAAACTGGCAATG- GCGGTGTAAGTCAGGTG- 134 94.62  0.997
GTATCTC GAT
SIICPG-9 CACCACTTGCGGACTTCTT GCATTAGATTTCCAGCA- 149 100.53  0.997
CGG
SIICPG-10 CACGATGAGAGTTCTG- GACACTTCACGCAAGCAC- 107 91.96  0.999
GTGG TAA
SIICPG-11 CATCGTGAGGAAACCTGGA TAAATGCCCACTGCTGAGC 132 98.29  0.998
SIHCPG-12 ACCTTATGTCGGAGAGGCA CCTTGTAGTTGTGGTTCT- 133 90.61  0.998
GCTT
SIICPG-13 TGTCTACACCGTCACCTA CATATCACAGATCGCTTGG 150 87.15  0.995
SIICPG-14 GTCTACACCGTCACCTAC CATATCACAGATCGCTTGG 101 9726  0.999
GAPDH  GGGTATTCTTGACTACAC CTGGATGTACTTGATGAG 184 109.60  0.996
RPL10 GACTTGGGTAAGAAGAAG GATGACATGGAATGGATG 189 109.70  0.998

H A% 0l B SR (R AE S ), Tl v AR & rh il 4
Horp b B A R R AR 5 A g i e B
BURKGSL, BAFERR 6 K, BAEE M 3
3. RNA M HUS Rk T 1.3, R0
cDNA BRIV AT —20 CHH,

1.5.3  G1¥ HRCE SR ER T RSO
cDNA % 5 1506 BERG B AL 5 ANV, IF LA s
i 4 o o T, B S 1 0 R R AT A

R 2 BT 51 9 02 35 T8 B — B A ml e A R R S
PHY

1.5.4 SEZMFH6F 4 PCR M, R T SE I 9¢ %
JE i PCR A K I 2% Je 78 (1 36 I SIICPG 75 &%
SR 3~6 44y HU P | i bk B A RE F R
PR AR 2 d B H ) B 5RO S5 b i 2R ik A8 fk
A, ¥ cDNA HE1T 20 £5%5 B i AR AR TN 2
Gy 3 AN 53 B O AR I s (R IR S

i
1
%
1
(@]
gl
[mg
5]
=]
7]
2
1)
=]
5]
o




i
1
%
1
Q
g
(=g
5]
=]
0
Q.
1)
=]
o
o

296 fAE

Cotfton Science

¥ 32 %

9 1 PCR F Z A 4 TransStart® Top Green
qPCR SuperMix (+Dye 1) iz 5 & 9 9] 45 # 47, %
H120.0 pL 14 % .2 X TransStart®Top Green qPCR
SuperMix (+Dye 1) 10.0 pL, F F 514 (10
pmol-L™") %% 0.4 uL,cDNA #i 4 1.0 wL, Nucle-
ase-free Water #N5F & 20 wL, 2 5F K H WA ik ik
17:94 CHUZEYE 308,98 )5 95 CAEME 55,60 CiR
k30 s, 4k 40 NMEA A WUEEDOE
1.6 HEZITS5DH

XS S i PCR &5 5 R H 27449 ik it
1747 #r , FI H GraphPad Prism 7 il 7 & 2% , I Fl
1 SPSS 17.0 >R H . K & Jy 22 4 #7 , Duncan &
Z LR S RN ¢ R g R AT 22 S W R e A
(0.05 7/KF) .

2 RGN
21 HUEBREEASERRIREG R i
1k 1 4 22

v, W A5 ) R SO e 2% e AR 1 R TR Y R R
J¥ 3, A AE £k T H (https://www.ncbi.nlm.nih.
gov/orffinder/) 43 #7 #& £ H 47 5 X (Coding se-
quences, CDS) | Zwfd MR, FMHAEL T H
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) X} £ FH it
PRSFIGHEAT 00T, 25 SR WI Tk H L LA
35~36 MEAEMRMRTFET, B TILT R4 G
M, RS h S5ILT RMZ S, JFHARE
SIICPG-10 F1 SIICPG-11 Ky & ¥ % J¥ 5 H A
AAPV/A RSP E)Y A4 % & T CPG K% ;
H A E 1 B A Rebers & Riddiford (R&R)f#
SPILE LS T CPR K% . H DNAMAN # 4
X H IR T 5 5 HoAh B B ICPs & IR )7
G — S AT FX R E 04 5 DN 4 S 1 2R
5 ik 26 B ARl 98 M 0 SIICPG-2 5 i 18 1R
(Amyelois transitella) AICPG & %: R ¥ 5 — Bk
B, N 74.63% ;SIICPG-3 5 W ¥ E K i (Os-
trinia furnacalis) OfICPG & #£ IR J¥ 5 — B M R
71.94%; SIICPG-8 5 11 4% 1 (Helicoverpa armiger-
a)HalCPG 2 H: 18 )7 5 — 31 R 88.06% (& 1),
FIH MEGA 5.0 44 XF d 45 H Y 5 B 4 5 1) 25
PSR N 3L 54 536 Je B VA LR 7 51 iE 17 &R
G R, RGN (B 2) BT B

SIICPG-2 AR IT 45 AtICPG-1 & HE R 7 51| %
Jy— 37 ; SIICPG-6 I SIICPG-7 & IR ¥ 95 F
# (Bombyx mori) 2 %R ¥ 5K R — L ;
SIICPG-9 FI SIICPG-11 & 3 2 ¥ 51| 5 Ht # J gt
(Papilio xuthus) 2 F£ W2 17 51 %y — 3¢ ; SIICPG-13
Hl SIICPG-14 Z 1R ¥ 5 5 ¥y BU % ( Trichoplu-
sia ni) B IR 7 51 5 N — X ; SIICPG-3 . SIICPG-4 .
SIICPG-5 ,SIICPG-8 Fl SIICPG-12 % 3£ % )7 51 5
Fi %% Bt (Helicoverpa armigera) % 16— , % 1 14
RGO CP 5 ARE L CP R 4 X R, I
7RIX 14 > CP 545 A CP ThREAH I .

22 RNYEHREELEMR SICPG it = Ri&
EROW

221 GlYYHERCE GRS, 3R T
St AT 925 E B PCR, 1145 H 14 X} 5]
YIY H R ITE 85%~110% (% 1), 3F H =¥
WAt 2 oy B o2 0 RIS I A AR
FEF VY 1S f7 5 5 2l g 2K

2.2.2  SICPG A I 25 15 007 IR
F¢ 14 />3 Bz B 1 3k P 76 AN ()% 100 R 20 40 b (1
ik 25 5 I PR IR SO 4 A I 4 R0 215
BE S, LU IV () cDNA AR, %t H 0 3 K 3
KR AT, SR 3 s, fE 3 I AhR
) , SIICPG-3 . SIICPG-5 ., SIICPG-6 . SIICPG-7 .
SIICPG-9 . SIICPG-12 . SIICPG-13 F1 SIICPG-14 %
IR BUEC R AL, ¥ g 75 R BE 21 2 A X 3R 3K
R, E i AR TR 2 TR LAy 2 2 Y AR R
# Gk B BAL; X F R SICPG-1 ., SIICPG-2 |
SIICPG-8 .SIICPG-10 fil SIICPG-11, ¥E3RisT
FEWIRAE, 5HAMSM L EA BF 2R M
SIICPG-4 7£ 3 ¥4 4l 4 2 2 G ik i AR
(K 3A), £ 4 164514, SIICPG-3 SIICPG-5 SIICPG-
6 . SIICPG-7 , SIICPG-9 , SIICPG-12 . SIICPG-13 #lI
SIICPG-14 5 3 &4 AUBARAL, BI7E R RE 20 21
WP Kk, M3 A SIICPG-1 . SIICPG-2 . SIICPG-
4 SIICPG-6 , SIICPG-7 ., SIICPG-9 . SIICPG-10 I
SIICPG-11 H B IfiL bk T 2H 23 AR X 2k i b 7t
P4, 3 HHA SIICPG-10 #1 SIICPG-11 £ Ifil
T 2H 2 AE X 3R 5K B 5, SIICPG-8 7E 4 11 4))
WA HLUR K B EAR (K 3B) . 1E 5 k4 du,
% W SIICPG-3 . SIICPG-4 .SIIC PG-5 .SIICPG-8 .
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BLICBE  susvsssswsven MR . ELVLILEVAYACAOVSHLE. .QBGGER. . vevevvrrorannsrsnannsnss NAQVLRQELDVGVIGAYQYAYE . TONBERA 56
BOICBE swsssssswsven MRSIVLVSMLVAVALBAE...... QEBTER ssssnsnsssssssssassssssies IFIVRODSQINGD.GSYQYAFE . TGHEE SA 52
BRICBE susssssswsvsn B VIIYAEALVEVABGREVEY , o sonssnsss s s s sdssss s s aassssiss EFLRILRSEYDQTPQGGYNFGEE . TEHEE SR 51
GOICEE sssssssneien MREEVAILAVVAVVAROVSHIV. .ROE.EA, .. vvvevnrroranssrsrannsnes DAQVIRQEADOVLED.RYSYSYE . TSHEMAG a5
HRICBE susssssswsvsn MRSIVLACMLVAVAFARE.(. .. .GAPAEE, . .ovuvnrrarannsnsnnnnsnes IFIVRODSQINGD.GSYQYAFE . TGHEE SA 53
QEIEPE  swesewwswsien MESEVAVLALVALARALOVSHLY. . HE.EA. . vveievnsroranasnsrannsnss GAQIVRQEADVGEE. SEAYNYE . TSHERVG 54
PoICEG GRRLERSDTYRRERDNIVIDRQIEERSIVNSDTSLIFTATTESSLNTEVEOQGQVEIVE. . . RERIRGEVVEIVIERNEVYAHSGNEHY S . GGDETEV 246
BRIEEG swewwwisisisns ME..SVVLALCAIGCAYGVVED....... SR Iy FAAVVRSDYQHNEEGGYQYVYE . TENBE SA 50
BEICPO-E  wpenine o o s e e o e R MRIVRVLLNIGVIGISYYNKMFAELLILEAV 31
SIICPG-2  ewewanwsneisn MR . FLILSVCVALARBOVSHIL, .FED.ER. vvevevssrorosssnsnonnsnss SAQILRQELOVGVEGQYQWAYE . TENBEAA 55
SIICEG-83  sussssvsnsvsn MRSEVALLAVVAVVAALOVSHLV. .RRE.EB, . ...ciivvrrarnnnsnsnnnnsnes DAQILRQVAOVLED. QYNYSYE . TSHESAA 55
SLICEG-4  sussssvsnsvsen o P B L Ty VAQVLRSDYARQSFNGDEQYVYE . TONBESG 48
SLICPG-5 SVAHQXHRTELTRMRSIILVALALVAVAVAGERAE . .o vvevvinrrrnsnarsssansnsnssnaras EEVEIVRSEFQQQFEGGYQFGYE . ADHEIVR 80
SIICEG-6  susvssvsnsvsn MRSMIIVALALVAVARATEVD. vvvereenonsrasnonssssnsnsnssnsias EFARIISANYDSRFOGGYNFNFE . TEHEBIKR 51
SIIEPG-T  swssssvsnsvsen BN T Y AL AL YAV ARAT VT, s ssnonssnsssnsrssssnsssssisssssiss EFIRILRSNEORDFNGDEQFGEE . TEHEBIKR 51
SEIEPG-8  suewwswsuensn MRSIVLACMLVAVAFAREQQ. .. .GAEAEE . vvevevnsrorannsrsrannsnss IFIVROOSQINGD.GSYQYAFE . TGHEN SA 54
S1ICPG-9 LOQVREVEVNESQLOVEVNETEAERARVITILT. . . . TARSEEAYREEQQSYATQTEER. . . REGMRAFVVEIIDSQNYVE SHSGNEHY SYE . GGOETRA 236
S1ICPG-10 LETISPGILAGAAIDAHVEAADHVRAAADAAREYHDQASELHG. .. :vvenersrsrnnranssnnnns QAINAREDHSWQAVOAVETAEAQLOGAAAG 153
S1ICPG-11  YAAGARFIAPSVYAARVAAAEAYYSGARYYGSPLTYAAYSAPISYCSMSRRERCLQRARGSAMAARFVVLAALVAMARCSVVEVARVIADYTSFAYENAD 300
S1ICPG-12  FGPYSHDYEPYVGEASVDQYRLIRYPGEDNEEYEDG.YYR.....vvveeronnrssronannsnanas NRGIFIIRQWHNYREDEYDFOFE . TERKARA 133
SIICEG-Y8 susvvsvsnsvsn MRS IVIALFVERRVEAEASED, s ovsseeronssesnsonssssnosssssneios BOAVVVRYDSONIGVDGYNYAVE . TSHEIAA 52
SIICEG-14 susvvsvsnsvsn MRS IVIALEVERRVEAEASED, s vvsseeronssesnsonssssnssssssnsios BOAVVVRYDSONIGVDGYNYAVE . TSHEIAA 52
TnICEG SATE(. . .SROINMREIILVAVALVAVASALEVE, . voveerenarssnonansssonansnssnaras EFERTVRSNEOVNFOGEYNFGFE . TERSINR 76
Consensus

BAtICEG v+ FIDAETAREVNORQA . . SWFSFHEETI. . . . QLG JBYQPCRSHIETER . . . FIFEA. . . ILKALEYIRAHFEFEEE. ..5RE.. 134
BmICEG v« BVG,DVEALENOREE . . FNFGENEQDI. . .. SL JBFHFSESHLETSE . . . FIFER. . . IQRALDFIATAFEA, .FAARAAQ. 131
BaICEG EVLOAERKFQVVVANRESY. . TNTOFHENVE. ... IV JHFREERESIREEY., . vvvaerones BRwwawesosiaees i 111
GmICEG .+ NAGREOEATENQBSN, . CNTAFETFI, . . . QIT] JBYQPCRAHIETTRAFQFIFEY, . . IQRAIAYIAANFEREE, FVHREL. 139
HaICEG ++..BVG,OVOALENCREE . . SYFGEREQTI. . . .HLT] JBFHEPCECHLETAR . . . FVPER. . . IQRSLAYLATAAF. . .ARRAEQ.. 130
OfICEG .. . NVGREDEAISNQBAN. .RyTAPGEEVI, .. .ALT] JBYCPCRRAHIETERFAEFIFEY. . . IARRIEYIRTHFFAFESFVERE. . 138
PoICEG .. 3IN,DETGEA§SBGE . . SARDROENRLI. . . . 5L JBYRFTRAHIETER . . . FIFFE. . .IARALAYLATRSTE.JFITEFTER 321
PpICEG ++ . TLHROEVSH E AV..SMISFOECRI. .. .ETT] JBYRESQUHIETTRAFVEIFDY. . . ILRALEWIATHFYREE. . .TSEN. 132
S1ICPG-1 .PQEYSGYGSYASGYi YY..GHSGYSEYSH, .. .FLS ASRYRYEYEYY ; oy s s ssnonssss s s s s ssssssssssssssiss 88
S1ICPG-2 o oQIDAETSAQVADRQA. . SWESFHEEQL. . . .QFQ JBYQPCRSHIETSE .|, . FIFEA. . . ILRALEYIRAHFEFEEE. . .FN... 132
S1ICPG-3 v+ HVGSOAEAL E BN..SMTAFNEERI. .. .AV] BYCPCBRHLEV jPQEIEEI...IvRﬂLEIIRIHEEKEE.EIRRv.. 138
SLICPG-4 v+ VEGRODEVALENRESH ., . SRESFHERVY, . . . 5L JBYQPCADYLETHRAFVEIFLY. , . IARAIEWARAHFYNEE. . KA. .. 128
SLICPG-5 EALDEENKFHE = 5Y..SMPGELEERFI, ...5IS JYERORESTREVE .. . o000 vv i R TI T L I 141
S1ICPG-& OVVLDEEREREHS i 5Y..SMVNSHEQSE, . . . VIO JYRAERESVREVE.. . ..covvv e LI I 112
S1ICEG-7 EVLOEERRFHS i 5Y..SMTHADETVE. ...TID JBFCACEFSIRFNEH. ......... BRY ., s svssnsnvsnsssrveies 113
S1ICPG-8 ++..EVG.OVEAL : EY..SMFSENEDFI....HL JBYHFRGRHLETAR .. . FVEER. . . IQRALAYLATAAFE, .QARAFAAQ 134
S1ICPG-9 v+ . [JSH.GEAGS i NE..S8ROROENDY. . . .5LQ JBYREVERHLETER .|. . FIFFE. . . IRRALEYLATRTTESVEVTERMNT 318
S1ICPEG-10 (LAGHVARAFAALAYRRAHGVANGARHEVAYGAAFAVA Al SRTVVSQSLS0SHPAEVVHASEGIAHRAFYGVAHRAAFVANAHGLAG 253
S1ICPG-11 ies .SQVETR‘JGG!‘ QY. .SLLOACETER....TVD ERAWRKI‘AWP Sj7vaAEY. . [VaREAY AEAVIMR;VMEAVPA 387
S1ICPG-12 ....NENTIDEGIASi FY..EMIGEOEEMY,...RVD JRERESYRREETEYSCEWIYER . o JN. ccuvsssvonsissosnsiss 197
S1ICPG-13 v+ HAGTENEAT i QF. . SETGFOEVVY. .. .TVINI o e LI Iy 106
S1ICPG-14 v+ HAGTENEAT QF . . SETGEOEVVY. .. .TVIRI ol L T I 106
TnICEG TVVOAERKEQT KESY. N TUNHERVE, .. TINSESUEE BYRACEASIE VARV, . 00 0vvu b R TI I LI 138
Consensus g R&R

AtICPG: Jif 15 8 Amyelois transitella, XP_013194611.1; BmICPG: K %& Bombyx mori, NP_001166710.1; BalICPG: M #k
#HIR 48 5 Bicyclus anynana, XP_023954045.1; GmICPG: K #% ¥ Galleria mellonella, XP_026752381.1; HaICPG: #i 4% H{ He-
licoverpa armigera, XP_021200909.1; OfICPG: . ¥l T K ¥ Ostrinia furnacalis, XP_028168620.1; PoICPG: #H % XL Papilio
xuthus, XP_013177811.1; PpICPG: =% #l7 3& L8 Papilio polytes, XP_013144018.1; TnICPG: ¥ 4 7 #& Trichoplusia ni,
XP_026729269.1,

J7 HE N B O R&R 457 37 Rl AAPV/A 457 3% . The R&R conservative motif and AAPV/A conservative motif

are circled in the box.
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Fig. 1 Amino acid alignment of cuticular proteins from Spodoptera litura and other insects
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AtICPG-1: Jif #8 ¥ Amyelois transitella, XP_013194611.1; GmICPG-1: K Ui & Galleria mellonella, XP_026752381.1;
TnICPG-1: ¥y 8 % Wk Trichoplusia ni, XP_026729269.1; HalCPG-1: # 4% 4 Helicoverpa armigera, XP_021200909.1;
BmICPG-1: % 7% Bombyx mori, NP_001166710.1; PxICPG-1: H 4% X\ Papilio xuthus, XP_013177811.1; OfICPG-1: Y. #il &
KU Ostrinia furnacalis, XP_028168620.1; PpICPG-1: 4 3¢ XU Papilio polytes, XP_013144018.1; HaICPG-2: 4 4% it He-
licoverpa armigera, XP_021201016.1; PXICPG-2: #f % X8 Papilio xuthus, NP_001298836.1; BalCPG: M bk} IR #5 1 Bicy-
clus anynana, XP_023954045.1; OfICPG-2: Wil K & Ostrinia furnacalis, XP_028165418.1; OfICPG-3: W il £ K #& Ostrini-
a furnacalis, XP_028165418.1; HaICPG-3: #i4% H. Helicoverpa armigera, XP_021184511.1; TnlCPG-2: ¥} 80 1% #t Trichoplusia
ni, XP_026734678.1; HalCPG-4: # 4 H#i Helicoverpa armigera, XP_021184529.1; HalCPG-5: #i 4% U Helicoverpa
armigera, XP_021200853.1; HalCPG-6: 1 % H Helicoverpa armigera, XP_021200849.1; HalCPG-7: ## % H Helicoverpa
armigera, XP_021201016.1; HalCPG-8: #} 44 # Helicoverpa armigera, XP_021200909.1; TnICPG-3: ¥} 4 % it Trichoplu-
sia ni, XP_026729159.1; TnICPG-4: ¥} & 1% Wk Trichoplusia ni, XP_026742172.1; HalCPG-9: #% # i Helicoverpa
armigera, XP_021180816.1; TnICPG-5: #} £ % i Trichoplusia ni, XP_026742205.1; TnlCPG-6: #; 8 % # Trichoplusia
ni, XP_026742183.1; PpICPG-2: % {7 32 KL 8% Papilio polytes, BAM19284.1; GmICPG-2: K it # Galleria mellonella,
XP 026748416.1; AtICPG-2: Jif # 5 Amyelois transitella, XP_013187053.1; HalCPG-10: #i 4 ' Helicoverpa armigera,
XP_021197181.1; HalCPG-11: #34% i Helicoverpa armigera, XP_021197173.1; HalCPG-12: # %% ¥ Helicoverpa armiger-
a, XP_021197190.1; HalCPG-13: #i %% # Helicoverpa armigera, XP_021197148.1; PXICPG-3: /3¢ ik Plutella xylostella,
XP 011567678.1; HalCPG-14: # %% Ht Helicoverpa armigera, XP_021200394.1; TnlCPG-7: ¥} £ %% 1 Trichoplusia ni,
XP_026732128.1; BmICPG-2: %X % Bombyx mori, FAA00503.1; PxICPG-4: /N3¢ Plutella xylostella, XP_011551952.1;
HalCPG-15: ## % H Helicoverpa armigera, XP_021197296.1; TnlCPG-8: ¥} 8 % i Trichoplusia ni, XP_026738288.1;
TnICPG-9: ¥} 8c % ¥k Trichoplusia ni, XP_026738105.1.

B2 fRagnBkEtERREEAHAH
Fig. 2 Phylogenetic tree of insect cuticular proteins of Spodoptera litura and other insects
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Fig. 3 Expression of SIICPG genes in different Spodoptera litura tissues at the same age
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The values in the figure are means &+ standard deviation. Significant differences among groups are indicated by letters

above each bar (Duncan’s multiple range test, P<<0.05).
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Fig. 4 Expression of SIICPG genes in pupa stage of Spodoptera litura
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Fig. 5 Differential expression of SIICPG genes in the reproductive organs of adults of Spodoptera litura
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