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s B #.2025-11-25 Abstract:  Serine protease inhibitors ( SPIs) are
E&TWH : = A ROl JEREBF 5T -& % 51 (202301BD070001-137) ; involved in regulating key physiological processes in
ZHATHFFEFERMBEART L NEHANATH
(202205AC160077) ; =’ 44 MR w2 & BF 8- 2l 5 H

insects, such as coagulation, immune melanization, and

growth and development, playing an important role in in-

(2023530000241012) ) ) ] ] ]
FEEEN B (2001 fe, 2R T WL BRI L B8 J7 1 sect immunity and host-pathogen interactions. This study

HE BT S AYBIE, (E-mail) 15108646682@ aimed to clone the venom serine protease inhibitor genes

163.com EfSPI8 and EfSPI31 from the predatory stink bug Eocan-

BRMEE ", (E-mail) chonchon@ 163.com thecona furcellata and analyze the characteristics and ex-
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pression patterns of their encoded proteins. The open reading frame (ORF) sequences of EfSPI8 and EfSPI3] were success-
fully cloned by PCR, with lengths of 1 083 bp and 2 793 bp, encoding 361 and 931 amino acids, respectively. Bioinformat-
ic analysis revealed that the theoretical relative molecular masses of EfSPI8 and EfSPI31 were 41 100 and 104 800, respec-
tively. Both proteins contained signal peptide sequences at their N-termini, with lengths of 30 and 26 amino acids, indica-
ting that they were secretory proteins. EfSPI8 possessed a typical serine protease inhibitor superfamily ( Serpin) domain and
a reactive center loop (RCL) , belonging to the Serpin superfamily. EfSPI31 contained three pairs of disulfide bonds that
stabilized its protein structure, and belonged to the Kazal-type serine protease inhibitor family. Sequence alignment revealed
that EfSPI8 shared 39.27% amino acid sequence identity with a Serpin from Halyomorpha halys, while EfSPI31 showed
88.28% identity with a Kazal-type protein from Nezara viridula. Real-time quantitative PCR ( RT-qPCR) results showed
that EfSPI8 was highly expressed in fifth-instar nymphs, male adults, the anterior lobe of the main salivary gland, and
testes, suggesting its potential involvement in prey-related immune suppression and reproductive regulation. EfSPI3] was
highly expressed in fourth- to fifth-instar nymphs, testes, and fat body, indicating possible roles in immunity, metabolic
These findings provide a molecular basis for understanding the

reserve, and reproductive system development.

multifunctional roles of these two protease inhibitors in predatory natural enemy insects.
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JE K B (595 . XFH-50MA )
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Table 1 Primer sequences used in this study

LR GlE/2) 519 7

EfSPIS-F 5'-AGGAATAACGACCGATGAACCG-3' &M 7ilE

EfSPIS-R 5'-CACCATTACGCAAGCAGTAGCC-3'

EfSPI3I-F 5'-GAAGCGGAGGAAGAATACA-3'

EfSPI3I-R 5'-ACCACGACATACGACCTGA-3'

RT-ESPIS-F  5'-GGGTGCCGACTTCTCAGGAAT-3' S
FEHE PCR

RT-EfSPIS-R ~ 5'-GCCGCTTCAGTGCCTTCTTCA-3'

RT-EfSPI31-F  5'-TGGGCTGCGATGGCTTGTCT-3'

RT-EfSPI31-R  5'-GTGTGCTCTGCGTCTTGGTCAG-3'

RT-EfRPL9-F  5'-TTCGAACCGCAGCAAGTTCT-3'

RT-EfRPL9-R  5'-GACGTTCAGGCATTTGGCAT-3'

1.6 HiESH

H Excel 2019 #E17 504 % 21, H] DPS 4 E 47
AP ER Ty 225007, FEAOR R Ab BT () 3Rk 22 7, I8
id Duncan’ s #r &t 2272 47 2 8 L ; H Graph-
Pad Prism 9.5 5¢ (&I E A4 i

2 ZER550
2.1 EfSPI8 EfSPI3]1 EEM=IESF 5 4

ST A D i e 8 T o B R A 22 SR B D
HIFN LN EfSPIS (EfSPI31 BFFHTBSEAE | AH N B 4 i
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XA BEE 4351 41 083 bp .2 793 bp, 43 3 4 i 361 4,
931 NMESEMR,, FRALYE BT U 45 SR W, ESPIS | EfS-
PI31 ¥R KM 1 i, EfSPIS (EfSPI31 F& R 465
FEHEB N 53 30 4,26 NRIERRIEIL N E S
JRIFA 000 = 25 35 S 43 WA B 1 B A THE S g i A
B R AT e S Rl MR R FE R — [T A RN
2.2 EfSPIS.EfSPI31 EHHIELER S

EfSPI8 & 1 [ AHXT 43 F 1 41 100, HLIg 45
F(pD)h 5.33 ARETRECH 33. 25, RUIH LS L
FEE . BIERA R ATES R BN EfSPIS %A 50
*2 X RFEHERER EfSPIS EfSPI31 5 FI4HE

AN O e far g2 BE TR Bl Bk [ R & H MR/ 4 TR (Asp/
Glu) 11 43 A~71 1F H o7 2 Jik iR 5% 3k [ RS &R/ i &
W2 (Arg/Lys) ], HARMIHEFEEN 95. 10% , KT H)5i
IKEEFEECR -0, 125, IR FIN R 55 6 K HERFIE . Ef-
SPI31 #& F1 By AH X 43 F & 4 104 800, 55 HL s
6.35, ANFaEFE RN 56. 66 ; 75 & KR 24 W )7 1A, 1%
BATTEA 104 50 g 2035 R % 58 (Asp/Glu) Al
93 /1 Ha faf 22 R 5k Ak ( Arg/Lys ) 5 1% 8 1M BT 1Y IR
WiTGHe 5 75. 18% , V-4 K PEF5 £ -0. 278,
FZE AR R K (% 2)

Table 2 Sequence characteristics of the salivary proteins EfSPI8 and EfSPI31 in Eocanthecona furcellata

= AR g e b SEEK 5 B2y 3, . . R
EA=) A 43 F 5 (o) ARETRE ot Bt () SV 240 7 A7 (%)
EfSPI8 41 100 5.33 33.25 -0.125 1 Mgk 95.10
EfSPI31 104 800 6.35 56.66 -0.278 0 fitash 75.18
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Fig.1 Predicted secondary (A) and tertiary (B) structures of EfSPI8 protein
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Fig.2 Predicted secondary (A) and tertiary (B) structures of EfSPI31 protein
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3 H B A (35 A4 HE B 0 (181 3B)
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FH RT-qPCR 43#7 EfSPIS 16 X S Vi W ARl & &
BBt AR AL i Rk i =, 25 R B, EfSPIS
FE XA DT AN & B B BERIAS [R] 21 40 rp S B S 1
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Fig.3 Multiple sequence alignment (A) and phylogenetic tree analysis (B) of Eocanthecona furcellata EfSPI8
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Fig.4 Multiple sequence alignment (A) and phylogenetic tree analysis (B) of Eocanthecona furcellata EfSP131
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