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WE. EEMAM Hyphantria cunea Drury PUAT EMODAGREETE B, H 1 ~4 B4 B A k2 25 ME R I, IR
REFHEAFEF M RIEFE, ABFFAIH PCR H AR5 R T 3 E H 819 HeP25 ( Genbank 4 3% %5 : OL625670) |
HcFib-H ( Genbank &35 . 0L625672) . HcFib-L (Genbank B35 . OL625671) 3 &4 ZHEHHEE, IEHT4EY
FESET; FIF RT-qPCR HARKG I 3% [ ik 3 R B R RIR e, 45K, 3 FLREAEFITI
LX) 5 ZE AT I Arctia plantaginis 222 FE A —8MER S, REHLHTB/R2ZEE A HeP25, HeFib-H, HeFib-L
FEEEHR H R FRLZ A K50, RT-qPCR RIS S5 R R HeP25 | HeFib-H, HeFib-L 3 JEPAHXS F2ik &2 55 )
RS (L, 2118) M-, 3 P LREANELRP RN RAKCERE, TR RIEN R E b ER
ik, REARL R EANFETEMYE, 3 FLREAZFZIAR MR LA, BEWHW Populus 1. ALBLL H
HeP25 5 HeFib-H SEPF Rk EAR B35 & TR H B HF R4, MHCE IR IE Cerasus serrulata var. lannesiana Fll
HAHAE Cerasus serrulata AbFRLH T HeFib-L B Tk m s, a5 R — PR L EZEAN S /93 E [ ikt
AN ) 2 22 09 38 7 L] B LA B L B Sy, R o T & SE I LR B TR T SR A T T A A SR DR AR
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Cloning and spatio-temporal expression of fibroinsand its expression in
response to feeding on different host in Hyphantria cunea ( Lepidoptera:

Arctiidae)
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Abstract: Hyphantria cunea Drury is listed as quarantine pests in China, and its 1% ~4" larva aggregate
by creating silk webs on tree branches, where the larvae feed and live as they growing. To explore the
expression characteristics of silk fibroin genes. In this study, three silk fibroin genes were cloned from H.
cunea by PCR and the results of sequence alignment showed that the silk fibroin genes of H. cunea had the
highest consistency with those of Arctia plantaginis. Phylogenetic analysis showed that HcP25, HcFib-H
and HcFib-L differentiated greatly among different families of Lepidoptera. RT-qPCR results indicated that
the expression of HcP25, HceFib-H and HcFib-L in different developmental stages showed dynamic change
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and the expression level of HcP25, HcFib-H and HcFib-L was significantly related to the stage of silk-
producing (1% and 2" instars). RT-qPCR results in different tissues showed that HcP25, HcFib-H and
HcFib-L were mainly expressed in silk glands and a small amount in head and fat body. Moreover, after
feeding on different hosts, the expression trends of HeP25, HcFib-H and HcFib-L were different and the

relative expression of HcP25 and HcFib-H genes of H. cunea larvae fed on Populus 1. was significantly

higher than that of other host populations, while the relative expression of HeFib-L fed on Cerasus serrulata

var. lannesiana and Cerasus serrulata was significantly higher than that of other hosts. The results of this

study laid a foundation for in-depth study of web-mediated adaptation and diffusion mechanism of H. cunea

to different hosts, and provided potential genetic targets for the development of new control methods of H.

cunea.

Keywords : Hyphantria cunea; host plants; fibroins; temporal and spatial expression patterns

R 28038 H 4l JUR S R IR 73 W 4T 4 A
(GiPrRh2z), TR E, IS A R A5
IS &AL U 3% ) (Robert, 2002; Chinnaswamy
etal. , 2012), 2 FAE 220y LNy, 205
75% ~80% , J&=H %2 Z H5E ( Fibroin Heavy Chain,
fib-H 5% ) . 22 4% 4% ( Fibroin Light Chain, fib-L
BE) FP25 =FPEHAM (Rouhova et al. , 2021)
22 RS 2 R EEE T Y B H-L B A 1K,
fib-H FI fib-L Z [A] () —wiL S8 s i % %€ 0 fib-H FY
RIEAR IR 20 (5 (Cys-20) LUK fib-L 52K
RIS 172 fisk 3 (Cys-172), XK H-L B 41k
XF 22 2 TR 20 M N 0 e B A R W O T /b
(Tanaka et al. , 1999a) , [FH}, P25 £ F il i 4E 3
WritmKEM S H-L 2 80456, UR2ZEER
Hor TR G =481 (Yonemura et al. , 2009 ;
Matthew et al., 2011), B F FF 5% £ W, K&
Bombyx mori — IR L FZ PN H 6 4 fib-H
6 > fib-L A1 1 4> P25 73 FH A i ( Takei et al. ,
1987; Song et al. , 2002; Matthew et al. , 2011;
Tsubota et al. , 2016) ., {HIFAEFTA B H 4 k22 3%
HEHY M X =R E A B, K& Antheraea

Yo
==

yamamai Guerin-Meneville | ¥E#% Antheraea pernyi 55
KA MR A J B LAY 22 25 e I 5k /D> £ib-L 1 P25
oy, e 2 EER R (Hwang et al. ,
2001 ; Tanaka and Mizuno, 2001; Naoyuki et al. ,
2009) ; B HL R LT YE E 2 fib-H Al fib-L
¥R, &b P25 ( Yonemura et al. , 2006) .

ANTR] it H Ay T AR W 2T MR 25 5
gyt 22 B AN R RO VR, ) IR I 22 3R 2 1 ik
RS RIXBAX, K& Bmfib-H, Bmfib-L
BmP25 (RN HE S R E R E BRI E
THEaH, ZAA) R R AR B IEE G,
2017) , [AIEEHL, TEKIK Corcyra cephalonica H, B

B S IR RE N, 22 B 2H 200 WA 22 W g 1 38
SR  Cefib-H, Ccfib-L Fl CcP25 HIF A E W2
FHET, TEARE S R A B EAE, 7 T B Be S
% F & ( Chaitanya and Dutta-Gupta, 2010;
Chaitanya et al. , 2013) , FEYALEMIE Cnaphalocrocis
medinalis 381t ] 22 6 B R IR BN 35, 4l HU7E
R CE KRS R A AL, K2 REHW
Fik A5 A W B R IE A ¢ (Su
et al. , 2016) ,

£ [E H ik Hyphantria cunea Drury J2 [E R
Tl BHAE W R, B ER, FEMEZS,
R AR T, faF ™ EFE RN (A
2007), H 1979 4E7EIL TA PHR T EH IR LK,
HETC A&y iz 13 8 (X, 1) 608 ©~H%AT
X (E ZMOlFTE R R 2021 4255 7 5 A5 .
PO O T NN R 8 0 A SN (R8BI
E A% 20 ™ E R (Tang et al. , 2021;
FESEAE, 2021) , WSS RHL, EE AL R EA
22 25 W i 1, — H O IBEAR Je RIVRT 430 22 4 1
TELLZARRE , 1 ~ 4 38 %)) HUTE 9 8 N RO 2F A
Y1 (Wuet al. , 2019; EIEF455, 2020), MHALN
LR Sl B A A KR B DA B B R R Ry s
(Rehnberg, 2002) , RTEEHIRKZREAMNRE
FRPEWT S0 R WARE . A5 v b = 45 56
k22 REH, FIHZOEE ST PCR FIARER LR
A BRI 35 [ A [F] & & B B RIS [R] 40 4L
FIRFRE, DU 22 R R AR S 4
22 C R, RIS, 43 I E 4 55 W A% Populus
deltoides . H AR Cerasus serrulata var. lannesiana .
LB AE Cerasus serrulata . =4 Camptotheca Acuminata
HIYERIXS Taxodium distichum 25 5 TSy, WF5TSE
] R A [ A AR S 22 R L R A R A
FEPE, RS b I A 5 19 3 ] R AN ) 2 32 1Y
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TE PR R BOAIL ) B8 LA, D AR B 3 5E
AR B L P R LA

1 MRERE

1.1 HiXRiE

5 [ ik 2 WA 4h BT 2020 4E 5 AR BITHAE
WML XM E (33.52°N, 119.16°E) .
Yy = NS IR 5 (2014) JrikaEdiT A
TSR, NTAMREEFRAERE R E N 26C £1C,
AIXTRSE 65% +5% , JE/EM 16 L:8 D, f i dp
o), SRALHT LA A I I R B, B N
FA RS 2 A4 Tl
1.2 E=EAHLHE RNA B9 ES cDNA #1R
)=y

10 kA K & B — 80 52 F [ ik 3 184 U
TR R e B TR, R ROk AR, PR 4R
ok & (B AETHARAR) $EH RNA, F)
FHERAN YEICRE T B2 1% B B M 5E e FL Uk A DU RNA
YRS R b, R L UK B RS R L O,/ 0D 1H
76 1.8 ~2.0 Z[E# mRNA FE 54 i cDNA Bk,
cDNA # Az F HiScript 1T Q Select RT SuperMix ( 7
TUAMERE A ER A F) WA, B
4 x gDNA Wider Mix 4 pL, Oligo (dT) 1 L, RNA
1 pL, ddH, 0 10 pL, 42°C 2 min; 25 — 2. ¥

4 L 5 x HiScript I Select qRT SuperMix II JlI AJR
AW, 85°C 5 s, 50°C 15 min, -20°C {78 B
T PCR R .
1.3 =ERBZFE0ERENTEE

FE k3 AR REHIEKN HeP25 | HeFib-H
HeFib-L 19 ¢DNA J3 41| 1 3 [E [ k4 % -4l (M
AL W B HE, R AR TR A, A
Prime Premier 5.0 11514 (£1), £ 2 I
W T AN E A, VASERE K 3§40 RNA
AL cDNA S5, FIH ApexHF FS PCR Master
Mix (3CRHEEY, E) REBEHTT PCR 71,
Pk Z M. ApexHF FS PCR Master Mix 25 L.
RS54 1 uL, cDNA #i#z 2 pL, ddH,0
21 pL; ¥R, 98°C 10 s, 50°C 15 s, 72C
30 s, P 30 ¥; 72°C 5 min ZEAH, ¥ 345 T
1. 5% BB I FL kA, % PCR F=4) 2 B fig il
BRIk R VI aliftl, TR T pCE2 #RIk (T alif
MEEAE WA N AL, SARMITE Escherichia coli
Trans1-T1 (T‘ﬂ?%ﬂﬁfﬁfi%ﬁﬂté}ﬂ) ZIETER
AHEEPUER LB 3R 37°Cid s gE, HhEH
HErE T LB WARKE FE 5 37°C 200 o/min BFF
2 h, FHEITHEW PCR %, B 50 1E 1F A 1Y) 8 415
Wik 2 LA TAYA RA R SETIE, FH 2
FLEW2E 5 DNAMAN 8.0 L% ¥ 5 51 5 26 [
F1I% cDNA SCHE i 22 R 8 TSI AR

&1 AXBATASIY
Table 1 The primers used in this study

3 enes romer - A Furpose
M G 519 Primer (5'-3") FH#E Purp
P25-F F: ATGCTTCTGAAAGGTCTGTT
Tl Cloning
P25-R R: TTTAGGCATTGGACAGCCGT
qP25-F F: CTGGCAGAGCGGTATTTTGC S2p 42 i PCR
qP25-R R: CTCGCTGAACACAGGTCCAT Real-time quantitative PCR
FIB-L-F F: TGTGTAAACATATCAATATCTGAACATTTTTGT
% Cloning
FIB-L-R R: TTAGTAGTTAGCTGCAGAGATAAGGG
qFLB-L-F F: TCGCACAACTGGCTCTCAAT AR PCR
qFLB-L-R R: CTCTTGGAAGAGGCCTGGTG Real-time quantitative PCR
FIB-H-F F: ATGAGGGGAATAACCATCGTGA
TERE Cloning
FIB-H-R R: CACTCTGTCCTCCACGGATA
qFIB-H-F F: TGCCACCGCTAACTTCAACA At PCR
qFIB-H-R R: CCTTGTCGTACCAGGCTTGT Real-time quantitative PCR
qRPS26-F F: CAGGGACATCAACGAAGCCT S2pt 4 i PCR
qRPS26-R R: GGTGCTCTTGGGTGGAGTAC Real-time quantitative PCR
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1.4 EEABARZEMNEMAREALR RNA B
2ELL K cDNA & B

5 [ P IS 7] B 35 40 HURI ) cDNA S A A
B HEHC200 ~300 KiBR . 20 ~30 3k 1 #%, 2 %4
B 5~103k3 8%, 4@4H; 3~5L51#, 6
il WA 3 ~ 10 S — A, 3 RE
52, RNA EHUS cDNA SRS % 1.2,

2 [ e AS 7] 41 21 cDNA AR 4 . B IR
2 Hi& 3 W4 10 ~ 15 sk, 76 A HR 3R /K A g 5],
PRk, hhm, ke, BIRE ., BRIk, R
2R RS, BT RNA later FPAE AL, 18
I BT RNA later 5Bk, RNA $2HU cDNA &
WHAS% 1.2,
1.5 AEFFEMLE

F 400 2P Ak 1 fE A 1 B T 10 em x 10 em x
10 em BIBEFRE R, $210E30% BEKANTEE S, ik
HAMKR, 552 RICEIRS, HIERNIN R
FIRAEA 5 Pt 27 ERIAIEFE S (13,5 em x
8.0 cm x0.5 em) H1, FRghdumEfh, HEhE 1 d i
1 RSk, TR E RS A 1~
4 I R M 5, B E BRI 5 R AR E R 1
3 A HUC I B R HE AT 22 3R R ) R IR R 4
Mro BU10 ~15 kW2 J5 1 d 19 3 i 4l o — A4k
P, SIKEE., RNA 20U DNA &l 7 XS
#1.2,
1.6 WHEEPCRIVHNERETEHUEY
1

WA cDNA SCIE i #5281 1 JE R 3 50 351 )
GBJORBETE 50°C ~60°C Z H]) , LLZEE i
BEARFE R Ribosomal Protein S26 ( RPS26) A3k
(L EATGE, SRRk R), 1WxitE
A Primer 5. 0 84, i B4 TAYARIGK, 5
YIF A WL 1, HUOE [ ik 3 4 HUY cDNA 5
Mr, FBE R 500, 50, 5. 0.5 F10.05 ng/pl.,
SR RS E T Y1, AR ER 5 K,
FIFHARX E = 107" /Slope (E NP 3%, Slope
5 AHRBET Co{E T B LR R ) 1A
SR HACR, TP Z R EARF S NS
FER RPS26 ¥ HERCR I BUE, 02 A58 BT Y
5t i PCR 51 e Rk B ZK
1.7 ZEBRHEEE PCR

WA s B AR A5 1Y 22 R AR 1 R P 9 ke 1 S A

ZOLRER PCR 519, S1Y KA Primer 5.0 4K
fEh B TAEY ARG, SIMFII0E 1, 5
AJ 25t % 5 PCR 7E Applied Biosystem 7500 System
(KHE) B T, RMAZR: UlaSYBR mix (with
R) 12.5 pL, ETRUE5I445 0.5 pl, cDNA itk
2 uL, ddH,0 9.5 pL, ¥ 3 & . 95°C i 4% 1
30 s; 95C 55, 60°C 34 s, 40 MEH; HAFEG
WHE 3 MEY R, M EY Yy RERCE 3 MY
RES, SR 28R 22 R B R R A 2
ik (Livak et al. , 2001)
1.8 EERBLZEAERFI S IARELH
o
i ad 7E 6 B F (http: //web. expasy. org/

compute_ pi/) BT R E H ik 22 R E AR T
MPERPEIR . C O H R iU 22 R E H R A
SR ¥ 5 A AL 4 42 R A BLAST (hip: //
www. ncbi. nlm. nih. gov/BLAST/) 1. H F| H1 NCBI
19 CD search (www. ncbi. nlm. nih. gov/structure/
cdd/cdd. shuml) FEINEE A9 PR 57 DIRESEL; ClustalX
AP AT @ LR 2 74 58 e e FI T MEGA
9.0 A Ry SR A% 7 ( Neighbor-Joining) #4)
I IEZ 1 000 1K Bootstrap H 23S H AL E
L9 HEHESH

ESEIEL I NEIV-a- )= SN T E D 3§ ey
IR ER LR B AN R IR AR 27299k
T, FIHT IBM SPSS Statistics 20 #4784 4b
B, Origin 2018 23l K, R 5K R 40 ik
(1Y) Duncan [% 22 546 50 12 % 56 [5] 1 i 22 2 8 1 R
HX A AT 22 5 R, 225 WE KR
A P<0.05,

2 FRE5HMH

2.1 EXEABZEOERNETE

FET S gk 4 He i B S A Bl ad AR A
TEREKE T 3 AFEE AL REAER, Hf
HeP25 B A 52 # 1) ORF, %1% 221 4 & R R,
HcFib-L, HcFib-H 353 R B, HeP25 Fiil 73+ &
425.6 kDa, FHIGAFH S U R 7. 45, {55 Ak
MZEREH, HeP25 N u¥HEA 17 AR IR AL
PIESITS] (B 1), HABBWZZEEN P25
B SLPSSEAy b
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K1 SEE k22 R 1 HoP25 SRR IR 91 L SCHCAE S ok i 2 SRR 7 51

Fig. 1  Nucleotide and deduced amino acid sequences of HcP25 from Hyphaniria cunea

TE: L@ RIZ O HES B E SR, K AP P25 3 FUB Z W E5H 38, Note: The predicted

sequence was underlined. The gray shaded part was the fibroin P25 super family domain.

®2 3 FLEEAR BLASTX HELE
Table 2 BLASTX best hit of three Fibroin genes

signal peptide

BLASTX #f3:VCt BLASTX best hit

B K 44 PIHRE (bp)
. PRI 44 R GenBank & %5 HWE(H —EH (%)
Gene name  Amplification length
Species and protein name GeBank accession number  E-value Identity
HeP25 666 ZERTKT I Arctia plantaginis P25 CAB3237372. 1 le-118 77.3
HcFib-H 406 ZERTIT I Arctia plantaginis Fib-H CAB3248753. 1 6e-46 80. 4
HcFib-L 510 ERIT K Arctia plantaginis Fib-L CAB3225488. 1 3e-43 81.5

2.2 FEABSHMERZEZEAERSERSF
B B BT 43 A

NCBI BLAST X455 R, 225 E 0 FEAE
g H B b R s PR R 5, MEGA 9.0 4% 1%
( Neighbor Joining methods ) XJ £ 4§ 3¢ [E H &
HeP25 . HeFib-H ., HeFib-L 75 PN A9 R [A) B8 5 B
ML REARFZITRIT I T RERE
PR R R, R R (] 2). EE A%k
HeP25 . HeFib-H . HeFib-1 Y55 22 5 kT ik 1] 5 4 £
&, [AE T — 4. P25, Fib-H, Fib-L 7E853
HASFERLZ B 7 B KA 434k 4340 i Ji A mT

RER i THCE SR DL R W2 S PR 22 55 S 580
P25 DL Fib-L #6321 1 8% i s 0 kT sk A b 5 7% ik
BRI R BT, MfELREN Fib-H TAT
AR5 RURERF A OC R T R 3

2.2 EEABZEZZEREEEYBRARDLXENE
KR i%

5194 15, RT-qPCR K 45 5 /R B 519
TRE, L AERSEEY Y 28 EAREN
HcP25 . HeFib-H ., HcFib-L 51813 36 508 43 51 N
106.03% . 94.90% . 108.14% ; N =3[ RPS26
F5 11 B8R Tl 104, 15 (£ 3) , BiE ABFIERT
FHBZENCRE 7 PCR 5143418 B S2 86 2K
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K2 3 H R 22 208 1 R
Fig.2  Phylogenetic tree of lepidopteran Fibroins

T A R H R R P25 FEH R B FoR BN H R Fib-L $EERE; B C FoR B8 H B i Fib-H R, RIF B
X3 £ w58 H AR FL; Note: A represents phylogenetic tree of lepidopteran P25s; B represents phylogenetic tree of lepidopteran
Fib-Ls; C represents phylogenetic tree of lepidopteran Fib-Hs. Different color regions represent different families of Lepidoptera. 4
2 LL K P25s & 5. KB WE Pieris rapae; Prp25 ( XP 022115373.1); [ Ky ¢ Pieris macdunnoughi; PmP25
(CAF4741365. ); 4 B 16 Ky ME Zerene cesonia; ZcP25 ( XP 038217613.1); 2% 8L/ ¥ W Leptidea sinapis; 1sP25
(VVD01372. 1) ; BIKEBEME Danaus plexippus plexippus; DpP25 (XP 032525475. 1) 5 4 XU Papilio machaon; PmaP25 (XP
014362623.1); 7% ¥ £ M Dendrolimus spectabilis; DsP25 ( BAB39502.1); % Wf #& Bombyx mandarina; BmP25
(BAB39500. 1) ; >Kifk Corcyra cephalonica; CceP25 (ACX50393.1); WU Galleria mellonella; GmP25 ( XP 026750282.1) ;
IR W SR D @ 4 i Hyposmocoma kahamanoa; HkP25 ( XP 026325402.1); 48 3 BF 5 Haritalodes derogata; HdP25
(ARE31005. 1) ; WP E K UE Ostrinia furnacalis; OfP25 ( XP 028174026. 1) ; ¥ & % Wk Trichoplusia ni; TniP25 ( XP
026736911. 1) ; % R 4T Mk Arctia plantaginis; ApP25 ( CAB3237372.1) ; £ [E H 8k Hyphantria cunea; HcP25; i W
Helicoverpa armigera; HaP25 ( XP 021180832.1); #4U#  Spodoptera litura; SIP25 ( XP 022817133.1); ¥ 57 7% 1k
Spodoptera frugiperda; SfP25 (XP 035455615.1) ; #EAUk Tineola bisselliella; TbP25 (QRN45216.1); FHZEHLIK Yponomeuta
evonymella; YeP25 (BAE97692.1); /NSEMK Plutella xylostella; PxP25 (QQP17683.1) . ¥l & LI & Fib-Ls &5, g
Galleria mellonella; GmFibL. ( XP 026751556.1) ; Kk Corcyra cephalonica; CcFibL ( ACX50392.1); [ 4% & ik Amyelois
transitella; AtFibL (XP 013191394. 1) ; WY K Ostrinia furnacalis; OfFibL (XP 028170825. 1) ; Mt EFIE Haritalodes
derogata; HAFibL (AFS32690.1); Ei7 XU Papilio polytes; PpFibL. (XP 013148799. 1) ; Hi4% KU Papilio xuthus; PxFibL
(NP 001299492. 1) ; LWL Vanessa tameamea; ViFibL (XP 026488043.1); 2Nk 4 BEME Danaus plexippus plexippus;
DpFibL. (OWR43595. 1) ; 24§ E AL MUK Zerene cesonia; ZcFibL (XP 038218698.1); H AW Pieris macdunnoughi; PmFibL
(CAF4952403. 1) ; K8 Pieris rapae; PrFibL (XP 022120941. 1) ; 484Kk Tineola bisselliella; TbFibL. ( QRN45215.1);
JRERIK Manduca sexta; MsFibL. (XP 037303618.1); K& Bombyx mori; BmFibL ( AAL83649.1); ¥y&(R Mk Trichoplusia
ni; TnFibL (XP 026736676.1); % T Wk Arctia plantaginis; ApFibl. ( CAB3225488.1); 3£ [E H 1 Hyphantria cunea;
HcFibL; Hi%% HU Helicoverpa armigera; HaFibL (XP 021187436. 1) ; &8k ik Spodoptera litura; SIFibL ( XP 022823583.1) ;
Y Tk Spodoptera frugiperda; SfFibl. ( XP 035443377.1) ; ¥Fh 4 LI ) Fib-H & 35, B /LT K Arctia plantaginis;
ApFib-H (CAB3248753. 1) ; ZE[E 1k Hyphaniria cunea; HcFib-H; EH7 KU Papilio polytes; PpFib-H (XP 013147704.1) ;
RIS Papilio xuthus; PxFib-H (KPJ01470.1); Hi#8 3 UYL Haritalodes derogata; HdFib-H ( ANA52002.1); FRUF#E
Bombyx mandarina; BmFib-H ( CAA27612.1); ZK # Bombyx mori; BmFib-H ( NP 001106733.1); #f 4 B Helicoverpa
armigera; HaFib-H (PZC72456.1); #t 8% 1K Spodoptera litura; SIFib-H ( XP 022817907.1); ¥ i 57 %% ik Spodoptera
Sfrugiperda; SfFib-H (XP 035449581.1)
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F3 REEE qRT-PCR 3| MBI F G R R L EHEXRE
Table 3 Amplification efficiency and R* of qRT-PCR

primers for candidate genes

YRR (%) SMRERER

Amplification Correlation
Genes . Slope
efficiency coefficient
RPS26 104. 15 0.998 -3.22
HcFib-H 94.90 0.998 -3.44
HcP25 106. 03 0.999 -3.17
HcFib-L 108. 14 0.999 -3.14

RT-qPCR 455 R 36 F IR 22 R & 1 HeP25 |
HeFib-H . HeFib-L FXT 3235 5 76 52 [ 1 % 4h A [
KEWNBAEE 2% HeP25 5 HeFib-H EAAH
IR R4 5, HeP25 5 HeFib-H TERIME4) B L) K
2 BT Rk B B E m T H TR (P <0.05);
2 REHMER MK ETRER, 4 B2
HcP25 5 HeFib-H 3Rk 035 T R, 76 05 A B A X
Tk BRAL (K 3-A, C). HcFib-L 7E 2 #:4h duiik
WREERBEME, BEF&THERE (P<
0.001), ZJ5MEREA G K B % TR, HTE
WU A A X e Tk R IR, R T U] S 4 )
(P<0.05, KI3-B),

B3 B k22 R LA HeP25 (A) | HeFib-L (B) | HeFib-H (C) TEAIFR E W By Fk R
Fig. 3 Expression profiles of HcP25 (A), HeFib-L (B), HeFib-H (C) in different developmental stages of Hyphaniria cunea
TE: LL~16: 51308 1 IR 6 W SEHE sl Bl AP 9% « frifeiR, A EARVNG FRERIRZE R B3 P <0.05,
Duncan [KZHE 4, FER, Note: L1 ~L6 1" ~6" instar larva, respectively. Data in the figure were mean = SE, and different

small letters above bars indicated significant difference (P <0.05, Duncan’s multiple comparison). The same below.

2.3 XEHBZEZZEREREYBRAFRALNE
LS

35 [E 14k HeP25 . HeFib-H F1 HeFib-L 3 RAE
3 R4 AN R 80 B AR Y R IABE, RT-
qPCR 253K 3 SRz R IR e 2 IR 4 41
Kikwmm, HMEES THEHSL (P <

0.001) ; Ho HeFib-H FERIIAR | Sk ikt i
Fik, HFERRMiR P AT Rk Em T k& (P <
0.05), BHEE T HAMAHL (P <0.05), HeP25,
HeFib-L bR T R IR PRt Rk 2 A0, TER
B, BRWifR. ks Rk, HAEX 3 M4z
HEZERARE (P>0.05) (WK 4),

B4 BEAMLZEBRAER HeP25 (A) . HeFib-L (B) . HeFib-H (C) TE4 AR [RZH 2 1) 335 Hr 1
Fig. 4 Expression profiles of HeP25 (A), HeFib-L (B) , HeFib-H (C) in different tissues of the 3" instar larvae of Hyphaniria cunea
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2.4 EEABZEEQAEAAENRARFEEY
BEHIREIL ST

A AR 2 MY ) 55 B i 3 i 2 &R
B 0 5 SRk A E 3 25 57 I Y
S [ [ Ik &l B HeP25 F1 HeFib-H JERARRT ik i
FREER B 2 S THE A F0MEE (P <0.001, K
5-A, B), MU E 3L E Tt AH X A
HeP25 Il HeFib-H &R 3Rk i i AR S ) e

> B AR > IR AN EE > H AR BRARFRRE . V5P
MRE, HeFib-L RiKFEVEYS HeP25 1 HeFib-H AN
[, BRI H AR MAR L) Y HeFib-L A X%
KEEESTHEMEE (P<0.05), EHMEL)
WY HeFib-L FRAAAXNEALRH SEE P, B/
PTCREMNEZERE (P>0.05); BUEEFIF40 M0
HeP25 . HeFib-H Fll HeFib-L Fe ik 4 TR HE
Y (’5-C),

5 EE AR R BE AR T Y G 2R EERRN HeP25 (A) ., HeFib-L (B) . HeFib-H (C) BYZEk4sdE
Fig. 5 Relative expression levels of HcP25 (A), HeFib-L (B), HeFib-H (C) in the 3" instar larvae of Hyphantria cunea

after feeding on different host plants

3 ER5ITE

22 J2— PP DNIFE S | W A5 YT R Bl W A IR 2 R
PRI T B B A 47 4, T R sh i e 22
EHEZARAGE R LIk (Gatesy et al. ,
2001 ; EFIMAEITE, 2004 ; Addis et al. , 2014)
M EERBE, KBH, &0, WHHE,
TR HMEBEMEFER AW R IA LA
( Matthew et al. , 2012; Yan et al. , 2021) ., )+
B I 22 235 150 e R 4 4 L ol R B sl 3 2 b
BRI A DL e — e v R R T 22 W
YIS HIVERI SR “ BB (John et al. , 2001)
FELLRET) . 22 TRE LA R REAE N R Y R U R 2
HAERKBAR, 36 E A Hke b RETEH EHY
R DA AR ASE L 30 3 5 W 22 £F R T S s, 4
R RTE M A, R 5K I R A )
MR 2 Sk L HUE (Rehnberg, 2002; Chen
et al. , 2020) , WA IEE g4l R AR E B 0y A
R B DA R Skt KB I, Ak, PR AT LA

P A, N 1 & s, TR i 4))
HI&E (Rehnberg, 2002; Takuya et al. , 2016) ,
22 ZAR R RS 3l W 3 g P Ak 1) PR AR
MORL, B e AT STl SR AE VT 2 BB W i
i, WEHEOLT, Z2FEHTAR, NARM
2R AE T A TR A, A FEIR T RE 1Y) 22
EAEAERARENESE, XEEEEREK K
] A Al 2ok AR — AR FEA S (Gosline et al.
1999) . X EELRAFAYHE 1 BURFE AT LA R —2F ik 2
FRERIL I A1, B & 2 YRR AE, )7 51 [\
Tt B BE X, X T Wik 22 ok 10, BF AT X
SRR RS B R IE AT B T EEE I 2 R AT 5
TR TR (John et al. , 2001) , ASBIFSE
ik SE B kg 3 Sk 2 WA AR A R
HeP25 . HcFib-H ., HeFib-L, A BRF 5T 4347,
R 3 Geoe R B R 1 5 i KT gk ] 5 o e
AIREAE TP A B 4 SR e T AT R, B[R]
ARG FR, P25, Fib-H, Fib-L 7853 H A
[ Rk Z [ e B R 1 704k P25 DL Fib-L £E3%
] P T T 1 AT R v 5 A R ) AR G RN
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L3, A Fib-H P AT iR 5 KR C R T
el . vIRESE t R AR 5 H 4y i AT
EARFEMTIEE, RN ES LR
HEHIIRE 1950k (Robert. , 2002) . AN7EA i 44
PR g SR &y B R TR 2249 B G
2, L TP IR, I NT D Rk R L T
— 4 KU A 1 e B 1 % A&y e 22 85 B e T
PRt NP5 2 i AL %H  ( Frantisek and Michal ,
2004 ; Tsubota et al. , 2020) ,

[FIRE, 227 4E 6530 H ) RUR A Y & & AT
R IIEE, n—LSe B AL & ik B LA R 3
I L LI ) 0 4l R P 22 2685 B AR T K
Sy AVa e, R B A S Al AR B i 22 AR
LRI (Inoue et al. , 2000) , AWFFH,
[ ik 22 KB 1 HeP25 . HeFib-H . HeFib-L A%
TRRAESE [ PR 4 AN R R B B B Ak T B A i AR
b e, HeP25 5 HeFib-L 7E) 5540 1 K 2 % ik 4
X FRIA T s T H W, HeFib-L 7E 2 #$4)1 H
ek sk B, ZISREE MK 28T R
e, RNZREAMEREESFEEABKY ™2
A YIAOC, 1 A H 4 A AL S 7 B R i
w22 ZE WG X —Fr B HeP25 . HeFib-H, HeFib-L
FHXT SRR R, JE I kg H 4 8 5 TF IR 2
B, ARESRME (Wu et al., 2019), I
HcP25 . HeFib-H ., HeFib-L AHXT &3k B 8%, 10
WA S %, Mk e fi, fEXF22 %
BAEAFHARBKEHR T, 2R EALH
HcP25 | HeFib-L 1 HeFib-H Y78 22 JJf 41 40h s 5k
ik, UL 3 RN S 5L RALh 24BN &
B 25 kA U 22 R — X R S AR R R
S E, BRI, EE TR RS A
Fopibez 8, kA B 24 oW 22 1 32 %
YT (Wu et al. , 2019; Chen et al. , 2020), 3 %
FEPRITE 26 [ g Sk B84 A o A AR GR B 2 R 4R
FIFE AT RESL S 5 2210 531

HYENFE N ASHFMEY R, Hi
R B By A S5 YR, SRR B 2 etk
R, B RS B YA RS N, A
g, BRI 2 AR 36 E ik 3 i iz
REAZIAFR M ERL A, BB/ REHRAE
21 H It A T v ) AR R SRR fR A A ) B
¥ FM) (Nagata and Kobayashi, 1990), Z & HEH

(R IR 7K T DR B AN [R) /) & i o T A7 BT 25 55
(Micheal and Subramanyam, 2014) ., S #ZKEH
TR B T 1) SR A R ) I R A AR Y L JB R B
KAEY, HEAM TRESHR AT EZNLE
(Ruth et al. , 2019) , 7EIXLLPF FH FRZ W HME
BIRE ., BEMRABKAMLE Y, VLIRS 22 g
B 2R I K B A W 59 2 AR B ( Chinnaswamy
et al. , 2012; Ruth et al. , 2020) . ZABF5E & SLCE
Tk i 25 [ [k gl dt HeP25 5 HeFib-H B2 AR 2
INEAVEER B TH e A B, ATREEH T
R E A, KA ERE R THE
A, MIMiES HeP25 5 HeFib-H 3L B 5 235,
gkl AR L= R 2 0 W, e,
HcFib-L 5 HeP25 . HeFib-H F A 2 IR Y
ISR, B AR AE RN H AR 40 B HeFib-1 3
KR E TR, FTRERE M T 3R R N Y T
AR 2 REAITHAFR IR, 7EX
TR, GIRIEARFE SRR, 5 K E
W Fib-L 5 Fib-H [RIFE2 I T AR AR5 8K
(Ruth et al. , 2020) , TEAIA &0 H R A Fib-H
HAREM, HaEEmRy s EE XA 2N,
A 220 R 20 A, AR )7 91 HE 2 A T I 2 2 M L
Joik w6 A BT I HE S T E T 22 2F Ak R
( Frantisek and Michal , 2004 ; Takuya et al. , 2020) ,
IMi Fib-L F1 P25 FE RS 5 22 HAPITTHII L K
Fib-H W53, 5 Fib-H 78 228 0 i 7 b & A
[FIVER ( Frantisek and Michal, 2004) . F—2%
MEARR 2T ERME R, Dh&SEE A A A
A EHY) b WE R A B, B AT S E SR
26 B AR AN R FF 3 0 R A & DL S T )
KANIRRR

FEAEE —F 2B ARER, gk
WETFFHEY W s, Halnk 24 ez
RYIIE B W 55 %) 27 EH W e, AR IEAE 5
Rt 25 ik = Ak 2 R PR AL L, IR T
Aef s IR R 1 DA K 36 [ 1 ik &) e B AN () 27 A
YiGmRiEwE, Rt — L sE IR M %A 5 1Y 36 [
FIT AN ] 25 32 1 38 LT 25 A P L
il B A
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