<% 1E P8 Iifi B = IR = 1B eznsm

" JOURNAL OF XINYANG NORMAL UNIVERSITY (Natural Science Edition}

TR 1 B A G R B LB F R
HTHHR, 25—, A A

F1HASL:

KRR, 25—, JAI A AR R B s AR 04 S B AL WS R FEEL) . {5 BHUME 7 e 4l A AR Bk
iz, 2023, 36(4): 671-678. doi: 10.3969/.issn.1003-0972.2023.04.025

LIU Qingsong, LI Yimeng, JING Shengli. Research Progress in the Counter—defenses Mechanisms of
Herbivorous Insects Against Plant Defenses[]J]. Journal of Xinyang Normal University (Natural Science

Edition), 2023, 36(4): 671-678. doi: 10.3969/}.issn.1003-0972.2023.04.025

TEZR R View online: https:/doi.org/10.3969/j.issn.1003-0972.2023.04.025

FETT BRI HoAh S EE

Articles you may be interested in

BRI R 6 2 1 S S T AT

Molecular Evolutionary Analysis of Ribosome-Inactivating Proteins Gene Family in Angiosperm Plants
12 PRS2 Ba 4R 1 SR FBF M, 2018, 31(3): 389-395.  https://doi.org/10.3969/j.issn.1003—
0972.2018.03.010

O R T AL TE R A A S B PEAR SRS

Study on the Relationship between Digestive Tract Ultrastructure and Feeding Habits of Six Grasshoppers
{5 PHUM G 22 e 248 AR BL2E T, 2020, 33(4): 553-559.  hitps://doi.org/10.3969/j.issn.1003—
0972.2020.04.008

T IHTIEN BRI 5 i i

Research Progress in Plant Cold Resistance Mechanism

{EBHITE A Be A4 A AARFE ML, 2019, 32(3): 511-516.  https://doi.org/10.3969/j.issn.1003—
0972.2019.03.031

R EBGLUFRE N Gk a3 A 4 8 S5 ik b

Genome—wide Identification and Expression Analysis of BGLU Family Genes in Soybean

{E BHITIE A B4 EARBRFEML, 2019, 32(3): 372-378.  https://doi.org/10.3969/j.issn.1003—
0972.2019.03.006

R EEbHLHEE 3 5580 i 7 B AL B I RE MRS

Evolution and Function Divergence Analysis of the bHLH Transcription Factor Family in Soybean(Glycine
max L.)

12 PRV 27 Ba 4R 1 SR FF¥ M, 2019, 32(1): 27-38.  https://doi.org/10.3969/j.issn.1003-
0972.2019.01.006


http://journal.xynu.edu.cn/
http://journal.xynu.edu.cn/
http://journal.xynu.edu.cn/
http://journal.xynu.edu.cn/
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2023.04.025
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2018.03.010
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2020.04.008
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2019.03.031
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2019.03.006
http://journal.xynu.edu.cn/article/doi/10.3969/j.issn.1003-0972.2019.01.006

17 BE Vi 915 2 Bt 24 4 C A SRR O Journal of Xinyang Normal University
W3k AW 2023410 H Natural Science Edition Vol. 36 No. 4 Oct. 2023

DOI:10.3969/j.issn.1003-0972.2023.04.025 XEHES: 1003-0972(2023)04-0671-08

R R B XE Y B & B S A S 5 R

X AN, B, REA]
CRRBRIE K% 2 R4 T £ 464000)

W E SRR RERPGWR AT R0 i LB fhud, b B AR R keI
AR AR AFFRFG RS, AN TEG G AR X AR A fE R F AT T,
AL A R AL . AR R R T AR R w49 R F AR S E b F AL 8 5 R R AR S
REBKZSBRMRAMDOAED R BEEFEARE DA E RO R G IR EHAF LR
HHAMAFHNERATRAEMLAARARAURZ AL ESE ANKEBREFIADELDF 575X
ST F A A BT R, Mol — A M L R AR T LR A BL B R e e 0P S o X R A R AL T e R
FEATHL A M L R AT AR 09 BB B AUH) A ) TIRANE M- M AR L R RHAX R, FANEF R H
A AL 0 B,

LB MR R RS RS RET; BE; KELBES

HE 4 &S :QI68 SCERARIRED : A FR R (R IRIR S ) #RIRES (OSID) :

Research Progress in the Counter-defenses Mechanisms of

Herbivorous Insects Against Plant Defenses

LIU Qingsong, LI Yimeng, JING Shengli’
(College of Life Sciences, Xinyang Normal University, Xinyang 464000, China)

Abstract: Plants and phytophagous insects have developed intricate long-term co-evolution. To combat
herbivorous insect, the plants evolved constitutive and inducible defense strategies. For the plant’s defense, the
herbivorous insects have also developed the sophisticated anti-defense mechanisms to exploit and adapt to host
plants. These include the use of effector molecules saliva to interfere with or inhibit the host plant’s defense
response, reliance on detoxification enzymes to break down toxic substances from plants, indirect inhibition of
plant anti-insect defenses by carrying symbiotic microorganisms, acquisition of functional genes from bacteria
and other donors via horizontal gene transfer to enhance their own fitness, as well as utilization or manipulation
of volatile compounds emitted by host plants for anti-defense purposes. Additionally, some herbivorous insects
defense through escape behavior. storage tactics, and oviposition strategies. Analyzing the anti-defense
mechanisms employed by phytophagous insects against plants is crucial for a deeper understanding of their
co-evolutionary relationship with plants and provides novel insights for the development of pest control
measures.

Key words: herbivorous insects; counter-defense; co-evolution; effector; detoxification enzymes; horizontal
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RNADHARBEAL NeSP75 S £ 55 HEE )
F 3 I [R) 2 AR, T M4 (reactive oxygen
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P B EEL S 5 T R T A A L ) LT A
Yy B ] ROS WA T A0 1 A8 47 B 48 B 1z . 49
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AT6 HAT A e R S A W Wt 0% A, JHC RE 410 1 A [
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il 4 1 e 7 A B i A T R R A Kk
B i, b At i 3 (Tomato
yellow lea f curl China virus , TYLCCNV) [ 30
W F DNAB - BCl #& {5 M # R 4L 0t 95 &
(Cucumber mosaic virus,CMV) _[#) 2b B 1 &
P10 A 2 R JA E SR AR A HE AR R L
FIIEF H A A3 I BEAE L 4 e 3k 26 B X s SR gL AR
PRIGECHEPESY w52 AR e AR o A
K2 W—RaW. T JA RS 53K 1
B B e A A e T
) JA R A T A AR v i 2 U PR R L DT
e ALK i 215 1 5 W 1 R T o A2 3 A0y 7 2 A 0 1Y
AEAERNETEST 53 Ah W9 2k B R 5 A O 3
B9 15 (tomato mottle virus, ToMoV) B 4H #5 Ml
AR LE o #5717 1200 7 A9 4 by EUIBCRS 9l /s 0 2 3
AR R AH 22 25 B (pathogenesis-related, PR) % ik,
R I A K EE MK, —SHRE L
PO M B ol AR TR A PR JA R SA RSk
A5 101 ) 5 SO o 400 1) A 0 614 937 0 sz L [ 4 i vy
HEHEWMGE G ED, 6, ok &8 3t 4 5§
(Hamiltonella defensa )il L B0E T i SA 55 1%
PR AR A TA A5 5 i A, 00 2 i B e By A8
N7, DT AR SE A0 R B AR R B . SRl R
R (Spodoptera Litura) FH A O FE 43 W) (oral
Os) B * K W A B A
(Staphylococcus epidermidis) Tl PG LY SA &
Ol JA DY, T & i K B\ (Bactericerca
cockerelli ) W I A W (Candidatus Liberibacter
psyllaurous) il i #1  JA A1 SA i 42 I8 45 19 T B
B 80 BN, 2 E L A R AEF M AE K R FN . I
b, B H A BE % R 3 A A0 T Ok B i ok A= AR
JBT 5 DACTTTT 00 60 i = A 0 77 A s 1 A e L
WK /NEE (Dendroctonus ponderosae) F) 40 1 3 4=
K &2 5D YR A Y 5 D] At o e R 5
A L A SR AL S W EE A (Pinus contorta) Y
PN BRI R R ENFEF EEYE D
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JK 3 F A % # (horizontal gene transfer,
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2 L gk i S AR N B A4 22 ) D N 241 B R 4 D %
Z I H#EAT ) DNA F B sh BLAR  HA 5 7% Wi
B AR 2] F R AY FF B AL 38 (vertical gene transfer,
VG, B 4 i i I 7 2 AR A5 P 2 43 #r
AR K IR s R fe B o PR 20 0 e il 82 58 B, A R
s R I o AE AR K PR R R B MR
PEES v, 7K ik PR A RS Y AR AR BE DY 32 U8 A 4
W WA R4k FRLY) LT L 2 AR AE S A
VT AE A G R L ER 43 K- H PR e R A Bl TR B
2 H 5 A AL 00 200 LR I 0 R IS 7 DA R S IR A
Yy I B AT AR R & (Bombyx mori) H, R
F 4 TR Y B-0k I 2R B 17 i (B-fructofuranosidase)
GH32 B A FEARR R A Yy 08 55 2 R et . — 2k
5T & AE R K BLFT IR = A OB B (Trialeurodes
va porariorum) " & IR FAE P B9 AZ B IR R 16 B
(ribosome inactivating proteins, RIP) &K, £ ¥
5 AE AT WG SE KL DA AT BB AT B TR TR X e
BAEF EAEY L EAE S EY, BRI R R
B ey U S 7K R PR B DA AEL ) b A A TS
TEREC RSB IE N PMa T 1, 3% 3 K AT DL 38 40 A EmL
Wik itk L 0 A 2 O A A ) T 1 % 2 2 R A ER S 3
XFAE W R B AT, AE WE S BE i
(Tetranychus urticae) "R H 40 & B B-H -4 &
12 & W i (B-cyanoalanine synthase, CAS) AJ Ll 43
fige L A0 AL W S B A ) B, bR X S Y R
B AR B U g K P B T A% L DA A TR AR )
SRR e SRAT AR O RE DA, DT S X 25 AR Y S
B 480
5 HIPVs 7t S# & B 1

JS4E HIPV's 75 A ¥ %A & Ve B H 1] 422 B 480 vh
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— SO PR L O o 4R SR ) 5 R R T
AT AT AR ) 1) 937 A0 B L AR S ) e e A R A
B AERET . B, W 508 F 355 % i B B-
F R B B0 M A5 0 Bt 0 i ek i AL R R SA IR
A2 A S 1 7 0 52 %7 o {68 I 30 AL R 3 T R LAY A
K & &0 KX Mo, B BT B 5O
(Acyrthosi phon pisum) K E &G (Vicia Fab) 15
FINE LY G AR N (Triticum aestivum ) i
PRI AC I 20 53 o A2 3 22 KA WF (Sitobion avenae)
BOA7 35 B B BESE & 8L, HIPV's 4 S5 19 )2 By
TR AETE T 3 0 b b R0 384 A B v R
W 2r A S Bk B (Bikasha collaris) T 4 B B
BB M (Triadica sebifera) ¥k % F Y R & M
FRY 7 0 52 I8 15 S I R BRI 2- £ ik O T R T T A
PR Wy 5 ) Ao e HUOBCR L Bk 2 AP R SRS
(Hetera poderopsis bicallosicollis) ; T £1 i 44 & Bk
RS OO S A A AR AR R G N
BRI B0 1 2 A5 U A B AR ) o i
REEAR , DT AR E 6 R & g AR R B . 2l
WFSE & PLFE L BEWE M (Liriomyza trifolii ) BUE T
ARG SO AR ER HIPV's (9 B, 42 2F 2 b R 1y
BIWMRES . K FREEMT D, KB
1 AR - 7E AR (Chilo suppressalis) N E R
K REABE PR b BT 0 B, H R A T AR MR Dy ]
TSP /K RERE T sy T B A5 K W) A 2- BB L o 9K A L D-
Fr B T B0 A 0 25 05 B AL G W L I S W) O K
B B R B FA 2 B WS R 5 T AR
FORFAE AR A T 48 R EU AR A Y 2 LR Y Y
o o e R B A B AN R A 5 A S5 e A
T R AR IR S B KRS OE A BERG m , H
— PR R W REGA AT LA B A oK R
¥ K Wy B AC L BE Bk AE El 2R N B (Anagrus
nila parvatae) 3 H 1 KU o b 5 AR 46 16 0 3kt K

4L R TR B BT 5 T Ak M B S B R R
BT IR R R W e 538 7K R 7 O e IR
FON W R IR AR IR % ( Trichogramma japonicum) 2y
AR R R R A S A DY, R
BEAIT Y e B L A P L AT 5 o R B 4R A A
T W 5 2 WA 0 10 B TR 108 24 4 A0 O e o DA T S 3
XofAE P 8 B B A

6 HtmaSHRE

BT R Ty A 5 R R e S B A, —
6 | A BB 08 30 Tk 0k g L R I 57 B AR O 2Ok 3
YR B, TEEPEAT EA Y B, o0 B Xt
B B BUE A A R )
SR SR 3 52 I 5 DA T A 280 % A 0 U A A A T Y
HE . B BRI (Trichoplusia ni) ¥y L3k #
BUE RN Bl R ( Pastinaca sativa ) 4655 9 22 [a] 14
- R o AT 92 U A A5 0 T VR e A 3R 1 5%
AT R B N X A ) B B A R R R R
BT — R A SO B RS . 52 B R B
L 1 B HORE A A TE TR N 8 AT AR A 1 A AR
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