FEYF- 244 Tournal of Plant Protection, 2021, 48(5): 1026-1033 DOI: 10.13802/j.cnki.zwbhxb.2021.2021854

2 B YTHDF1 EE R RIEEK
RaEZEZAERSEXTHIEN

FEE XIZAE M M WE® O OAFW MK

(HEL AR PR 2B B4 2, JEat 100193)

E . A9 5 N6- ¥ A (N6-methyladenosine, m°A) 1545 £ A7 4 £ A7 A % 4k J% 4 (Helicoverpa
armigera nucleopolyhedrovirus , HearNPV )42 F A% 44 & W 69 1F ) A48 2K 1) 40 Fm 4% SR 40 2035 , AT AR 46
£ m°A 446-% 9 W YTHDFI1(YTH domain-containing family protein 1)# 47 %52 F= 247, #] J 5 B
3% F PCRFLAAMAR R YTHDF1 3 B 8 b 2 R A BE X \HearNPV 422 J5 4 K ik TALH 9L oA
FRNA Tt &, 58 & 25 B F A6 4 HearNPV A4 B & 4 HearNPV 4544 & 56 T 5L a9 % vh
SRR T AR R YTHDF] X B FF 3 i E A K 4 2 019 bp, 4 A 672 AN BB, 2 H | MEFH
YTH 4 M3k, L BRI 5 9 55 %LU 3k Spodoptera litura ) R % 73 — Bk ik 87.52%., YTHDFI
AR AEARA R RRLTRBAA LA, AP EENSHL 24 h4) kP o kA B R, E28BRAH
Yk a9 AR F R, YTHDFI A B 64 = 8] Rk i 29— 2 69 P b | 1 4 & o 2 L Fe o, R
k3R £k F R % . HearNPV 4% 4544 k)G YTHDFI A B L&A , 2 RNA FHAE 7 A B TiRGE
£ Z 445 T HearNPV % 4R & K B polyhedrin ¢ % iA 5+ 38R 7 B 4= HearNPV 4345 & 6% 56 = A
], & # YTHDF1 % P £ HearNPV 42 4540 R 63 #2 F R/ ZRAFA
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The expression pattern of YTHDF I in cotton bollworm Helicoverpa armigera
and its role in the infection of nucleopolyhedrovirus
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Abstract: In order to investigate the function of N6-methyladenosine (m°A) modification in cotton boll-
worm Helicoverpa armigera infected by H. armigera nucleopolyhedrovirus (HearNPV), YTH domain-
containing family protein 1 (YTHDF1), a m°A binding protein, was identified and analyzed based on ge-
nome and transcriptome data. Quantitative real-time PCR was used to detect the temporal and spatial ex-
pression patterns, the expression level changes after HearNPV treatment, and the RNA interference effi-
ciency of YTHDF'I gene in H. armigera. Furthermore, the effects of YTHDFI knockdown on HearNPV
replication and mortality of H. armigera infected by HearNPV were investigated. The results showed
that the open reading frame of YTHDF'I gene in H. armigera was 2 019 bp, encoding 672 amino acids,
which contained a conserved YTH domain. Homology and phylogenetic analyses showed that the ami-
no acid sequence of YTHDFI had the highest identity (87.52%) with that of Spodoptera litura. The re-
sults of temporal transcript profiling indicated that the YTHDFI gene was expressed in different devel-
opmental stages of H. armigera, and the expression level was the highest at 24 h after entering the 5th
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instar, while the expression level was the lowest in the feeding period of the 2nd instar larvae. YTHDF']

was specifically expressed in different tissues of H. armigera, mainly in larval hemocytes and adult

heads. In addition, the expression of the YTHDFI gene in H. armigera was upregulated by HearNPV in-

fection; the expression of polyhedrin was inhibited, and the death time of H. armigera infected by

HearNPV was delayed after knockdown of the gene. These results confirmed that YTHDFI plays an im-

portant role in the process of HearNPV infecting H. armigera.
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AT L 1A RNA 1 S 100 2 5, {1
W 7 LA A W e SR R TP R A OCE E AR
H (Nachtergaele & He, 2018) . N6- H I it 7 (N6-
methyladenosine, m°A) #% A A J& H. A% 4= %) mRNA |
KEEIE SRS RNA LUK #E RNA H 5 UL P9 AR A
HiJE 2 (Roundtree et al., 2017; Coker et al., 2019) .
m°A D RERAT iy HY B R Tl | 25 H LR LA S 445
GEAGE . HER B SRR E 5 ) 15
14343 $5 METTL3 (methyltransferase like 3) (Liu et
al., 2014) . METTL14 (methyltransferase like 14)
(Liu et al.,2014) . WTAP (Wilms’ tumor 1-associated
protein) (Ping et al.,2014) Fil KIAA1429 (vir-like m°A
methyltransferase-associated protein) (Schwartz et
al.,2014) 45 ; 2 W JL AL 5= 22 4 FTO (fat mass and
obesity-associated protein) 1 ALKBHS5 («-ketogluta-
rate-dependent dioxygenase alkB homolog 5) (Zheng
etal.,2013) ;S m° A LE W) IIREMZE G810 &
% J& YTHDFI1-3 (YTH N6-methyladenosine RNA
binding protein 1-3) Il YTHDC1-2(YTH domain con-
taining 1-2) %5 & A YT521-B [A] J5 M 45 #) 58 % 1
(Meyer & Jaffrey, 2017; Li et al., 2020a) . 5% &
P, 75 RNA i B 1) & [H 20 F11 DNA J5 55 (0 5% sy vh
FAE m* A B, JF AR TR Y bR % 2 G 2
YEF] (Tan & Gao,2018) , m*A & i A A% 184 i A {4 4
P& BB % 7 1 A (human immunodeficiency virus 1,
HIV-1) 7 B (% 52 il #1 i #% € 71 (Lichinchi et al.,
2016) o fEAURFG ST, Sl ALKBHIB 1) 3 1535 0
T B8 £ 7% (alfalfa mosaic virus, AMV) [y m°A
K T AMV AR EE 7 (Martinez-Pérez et al.,
2017). FRHIm°A AT LZ IR SR ULEE )

148 1 Helicoverpa armigera J&BH# H U,
JE ] Z AR A S M A B PR R AR AR oK
FER 2 AF Z R AAEY A7 T B R I 2855 4
2% (Wu et al.,2008) . [ 1997 4F LI, % Bt 4E 1
FFEA AR T AR JURh R, H Cao et al.(2014)
WFFE % DA AL HL AT DU 3834478 5 X0 B P A ik

WA, Bt A it 5 DR A G R ES a r iD , AE olt
Xt /N 22 R OK S AR B0 O T 2 T INEE (L et al.,
2020b) , RT—FP 24 R SR A T . MRS
UK 2 K95 7 (Helicoverpa armigera nucleo-
polyhedrovirus, HearNPV ) & B {A a4 UG L A4
AHUGA], B IR A B A SO NS . Pk, 1
HearNPV B2 YLt , X A58 42 7+ HearNPV 7% HUZL
RAGHEE XL,

B 7R m°A 7E HearNPV {2 e84 HUh i T fg
AMFFEEE AR U DR 2 RIAR 5236 2 O AT 119 4 S
Bl AR B YTHDF 1 3L IR 73, A S22
7€ & PCR (quantitative real-time PCR, qPCR) 4 AR il
E 12 HE A I 25 R AL N TE HearNPV {2 Y4 /5 (1)
FERAIEM, FEA] FH RNA T3 (RNA interference,,
RNAD $ A2 5L P I8 J5 450 H XS HearNPV %
ek 4% oy 2, LU O i — 2D BF 5 meA I 45
HearNPV = Je A% HL A B B2 ALK AR | [R5
TFRARTEAR A B RS2 A
1 #R57AE
1.1 R

A H R 5 « A A% HL ey b RO 2
LEAIAHRSL R R I T8} (Zhao et al., 1998) K
iR IR AR (2621 C DEEMI 16 L:8 D,
FHXTRRE (75410)% , M 3 82 B3 AR FR 7E 5.5 em
2.0 em BEEEAF H . 5x10" OBs/g A 4% Hi 4% 1 £ £y
955 25 R ) 19 90T R R 1 = S A BR A L
ddH,O Fi B 2 1x10° OBs/mL, T 4 CHELE 4 .

IR AR : RNA il #2107 TRIzol reagent , Tagq
DNA % 4 i . DL2000 Marker, SYBR Primer Script
RT-PCR Kit 9% ) i€ & i 7] & | PrimeScript RT Re-
agent Kit with gDNA Eraser 2 % 57 &, H A Ta-
KaRa 7y 7] s MEGAscript™ T7 Kit i 57l & , Z8 8 il
IRBHEE (P ED) A7 FRZA B PCR ™= 2lifbial ) 6, 22
Axygen 23 A 3 HA ] 35 o [ 7 sl 0 20 Fr i
T100™#fE# PCR 1% .CFX Connect Real Time Sys-
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tem, 5% [# Bio-Rad /A 7] ; Nanodrop 2000 #% ik 25 [ 1
JE R4 Thermal Cycler ST17R & XA B AL,
Z&[E Thermo Fisher Scientific 23 1 ; DY'Y-6C 7 B, yk
A, AL S —BHE AW A R W] 5 1600 HE K KIS Ak
MRS, il RaeA Pl A PR A

1.2 Fi&

1.2.1 A%4 & YTHDF1 A B 692658 5 55| 5 #7

HR4IE NCBI A8 2 P i 4%t BE R A e (8 k5
S LOC110371141) FIAS S50 O A7 Y s 20 i i 1k
RS R YTHDF1 5E P51 . 1 FH DNAclub # 44
Fi4S B YTHDF 1 55 K7 50 Bl i SE 1R 17 41, 1 B
NCBIUEHE i) BLASTP B FE HEA T L, 408 e X
SERXTAAR ) P HN A TR0 %0, R E FREBCH At )
TEYIE A ES . FJT DNAMAN 8/ A TR SR £
FHRA T, R MAGE 5.10 5 FxHi44 . YTHDF 1
FEPRF GRS T A 3781 LA SR ek A i R 4
HEAEAT, 1 000 YK bootstrap £l . #7448 H YTHDF 1 &
IR 2 Bt 2 1 1% HEAth R A4 5 A1) B ProtParam tool 78
287 (http://web.expasy.org/protparam/ ) #1734 .
1.2.2 434 & YTHDFI 3 B & & F ik & o1

SR YTHDF 1 3 RAEARES BN & B A
FEIRNEBL, 23 FSCFE TN | 1~4 S BCE 4 | 1~4 fA 50
K g S I A TR B ] (0, 24,48 .72.,96
120 h) 4l HU 2 A AR TR E) (0. 1.3.5.7.9 d)
LRSS 1 R, BRI 3 A2 A
SN YTHDF 1 5EPRAE &) BRI O [R] 2 20 i 5=
IRIE O R 5 I 48 h 4 R g 32 4
M40 R E (A4S R , PR B PIfbEE 2 K
TR ACHC AR S HROME R R, o3 A AR A Sk i
JE RO AR AR A BT EORE TR
R, T-80CIR-A7-4 .

AT B R R A% HEURE db I A i TR B P 24
eh 23BN AGE f TRIzol #EFTHF % , 2 IE TRIzol
TR U I R HURE S5 A RNA . A% R 48 R G
DA 2 RNA VR B S 4l BE3K OD g 1/OD g0 [
{HAE 1.9~2.0 Z [0 A& 4% o H4E PrimeScript RT Re-
agent Kit with gDNA Eraser & %% 5 5050 & 15 B 5,
DI &AL 1 pg RNA B 4 i cDNA 55—
5 I T-80°CHEME#SH

¥4& YTHDF 1 3£ [H [ 51, K| H Primer 3 Input 7E
2 AT 1 DNAMAN $F 15 it 4 5 1 51 %) HaY-
THDF1-F (5'-CGATTTAGAGGATGACGG-3')/HaY-
THDFI-R (5'-GGTCTGTTGTAATCACGG-3') , %

qPCR 45 AR50 #1 YTHDF 1 JE R AR 4% HUR TR & & B
BIFUR R 21 2 i 3Rk K, LIRSS B RPL32 B
YE AW S HEI, 5140 RPL32-F (5'-CATCAATCG-
GATCGCTATG-3')/RPL32-R (5’ -CCATTGGGTAG-
CATGTGAC-3") . A5 ¥ At st &R A YR
FBRA A A . 20 uL qPCR W {4 & : 2xSYBR
Green Supermix 10 pL 0.5 umol/L 1ESZ[a]5 445 1 L,
50 ng/uL cDNA f% 4 1 uL ,RNase-Free ddH,0 7 pL,
FZR 264 - 95 CHUAEE 3 min 95°CAEE 15 s, 60°CiH
KFIZEA 30 s, He 40 MEH . HABHER 3K,
YTHDF 1 5 7 6 R B 45 R 2722 )5 12400 o
1.2.3 HearNPV/1&#A%44 %5 YTHDF 1 A B &AM 7
BE R /IN— B AR S e 3 i R 4 e, 20Ukt
RALPRIE , $42 BR Zhang et al. (2015) METE ik B dod J2
AW 1 RAZ RN S nL B K 1x10° OBs/mL
(1) HearNPV , D442 Fft 45 1 TG B /K I AR 48 1O X B
Ay S THERN G 48 h 1 72 h #EATHURE , FNRE 5 2 /0
WORES Sk 3AEW T . T A FE i G R 3 R
J&, T-80C A4 . RNAFZHL . cDNA & L K
qPCR A 707 1.2.2.
1.2.4 YTHDF 1A B3 HearNPVAZJA7A R a91E A AT
RNA TR E RIS YTHDF1 55 551 %
it 53 & T7 J5 31 7 dsRNA 7|4 dsHaY THDF 1-F
(5' -TAATACGACTCACTATAGGGAGAGTTTCGT-
GTAAGGTGGATCT-3')/dsHaY THDF1-R (5’ -TAAT-
ACGACTCACTATAGGGAGAATAGTTGCGTGAG-
TCCCGAT-3'), £ PCRY 14 H1 PCR =¥y 4lifb J5 3K
134 1 dsRNA B4 , 20 uL PCR f2 )i #4& % : PCR
Master Mix 10 puL.0.5 pmol/L 1F S [n] 5 #)4% 1 pL .
50 ng/puL ¢cDNA #i4z 1 uL . RNase-Free ddH,0 7 pL.
JIE 2548 95 CHASME 3 min; 95°C A8 30 s, 58 Cil
&k 30s,72CHER 40 s, 3L 35 MEFR . 1% R PCR ™)
alfi b & b Ui B B AT e W gtk . YTHDFI /)
dsRNA & il 4% 1 MEGAScript™ T7 Kit i 7 & i 11
F5iE4T,40 uL SOV AA K  10xT7 Reaction Butter 4 pL
ATP Solution 4 uL ,CTP Solution 4 pL .GTP Solution
4 uL \UTP Solution 4 pL . T7 Enzyme Mix 4 pL . Lin-
ear Template DNA 1~2 pg. Nuclease-free Water #p &
40 uLo W& :37°C )0 12 h, 75°CH%F 5 min,
RIGHRBRHEZR . /A YTHDFI dsRNA H
H2 T B 1 VA A TSI 2 Wk B, I3 2o 2% BB b
IS FL K SO AR S v o P K/ h—E e A S i
124 hghy ) FH S AR S e DERS 1OR IR A ) AR
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9T 15 png YTHDFI () dsRNA, LAVEST 454 EGFP 1Y
dsRNA X} HE, 373845 ¥4 dsEGFP-F (5'-TAATAC-
GACTCACTATAGGGAGACCTGAAGTTCATCTG -
CACCAC-3') /dsEGFP-R(5'-TAATACGACTCACTA-
TAGGGAGACTCCAGCAGGACCATGTGATC-3') ,
A4 22 F 2 AR I 6] YTHDF () dsRNA 4 i o
Oy TS 24 .48 F1 72 h SR RE S, £k AU
J& F-80°C %47, i T qPCR ¥l RNA L% % .
Fi % HURNA $2HU . cDNA & A & qPCR #6373 [R]
12.2,

YTHDFI1 %5 [H %} HearNPV & il 19 52 Wi « 5% F
HearNPV 4t i) 2 AR EE (1 3L polyhedrin 3235
K N, HearNPV 1 & il 1 0 , polyhedrin & K 3 14
51 ¥ M F (5'-CAAACCGAACCGTTGTTACC-3')/R
(5-TGCAAGTTCATAACGGGAC-3'), B JePkik Kk
NS B 4 1 %) L $E R HearNPV, 5 1 [F]
1.2.3, 8 J5 IMAIE® N TRBHF R4 AR K 2 5’
51 K, S 15 ng YTHDF1 £: X ) dsRNA, 48 h
JEWERFE L , 2 AR R 5 T =80 CLRAE , FH T poly-
hedrin 3 qPCRAGIN . 444 L RNA 421 . cDNA
A qPCRAGIN 7 vk [m] 1.2.2,

YTHDF1 5405 X1k HearNPV #1448 AL
TRNFEIA B ek KN — AR S d 4 140
FE R HearNPV, J5 ¥E R 1.2.3, #5806 h J5 FHVE 5T 24
10 ug YTHDF1 1 dsRNA SR 5 g fines B 2 51
W55 1 KI5 H9) 15 pg YTHDFI 1 dsRNA , H-45 K
WML I HearNPV H S ST 1E L IF ST
B, DLVE S 45 5 EGFP 1Y dsRNA %) IR, 454> kb 23
23034 dl 3T polyhedrin FER 1) F 8 KA1
YL HearNPV Hi 45 H I 7205 th 2R W YTHDF 1
L TE HearNPV (R YeAiEs b 9 VE
1.3 I\

FIH SPSS 21.0 B A XA R A G AT H 14T,
W FH Tukey’s HSD G 5 YTHDF 1 3 AR AR S HOAS
W] % 8 B B FUAS [] 21 20 rpobF 0 28 58 o 114 22 5 1 3
PE AT 056 5 % YTHDF 1 3P 7% HearNPV Ab #
J& B AT 25 5 RNA TR VLK polyhedrin F&
PRUREDO 38 f 04T 25 e W B PEAG 50

2 BER55H

2.1 8% YTHDF1 EREFE 544

R A ARt 5 PR A B3 | 4355 AR S e 5 M) e o
2B L X AS B R4S B YTHDET 3£ 341, T ik
e BEHE 42K 2 019 bp, gt 672 A~ 24 LR , Tl i1

EAD TR N 749 kD, BRELS 14 YTH DRESS
FASs AN, T AT B M B & Q N P & S R R 3 ) 45 4
AR TFRE R (B 1-A) o ZELR £ T EHC 45
WK, YTHDF 1 3% R g fith 1) 2 3L 1R e 51 5 RS
% Spodoptera litura {5 KWk Manduca sexta , ¥} £
WK Trichoplusia ni 1 AH G 7 31 1 AH AL BE 43 1)
87.52%.77.6% #177.45% (K 1-B) . J&F A [FFpE
H YTHDF W2 ER PR F I ERGE LB, &
MRS B YTHDF1 3R 5 RSO AH 5 7 5 R 2%
KRG, JF 5 Pk 83 5 B 2 YTHDF %k —
%, 58 H IR LA & Tribolium castaneum 1Y
YTHDF 3E4 X R BOE (#2) .
2.2 YTHDF1 EREREBAARE LB M ERAIFRIE
YTHDF1 FERTER S HURF & B B Bed A %
ik, HorhAEHEA 5 #8124 h &l b AR R e A B I
1, FEDD A I AL HL HE A S 3 96 h4l e (i
ABFHIES 1 AN 9 RAFH AN FRaB IR, A
2 W ECE 1 4 s P AR Rk AR AR (1 3) .
2.3 YTHDFI1EFETEME R Binp BARNHFRIE
YTHDF 1 5 PRIEARAS B4y SR A g e 4% 21 20
M 3R PR Il 4 R AR R e A, B
R T A &y B B A X Rk i (] 4-A) .
YTHDF 1 K& DR 7 ME ol 45 2H 2 rp ) 6 A A AR
AR, Sk R (A ) 0 e e, W R T
ok A 2 2 AR G FR ik i (8] 4-B~C) |, T 7EHE A%
H BB A ks A (] 4-C) .
2.4 HearNPV 234 YTHDFI & [F FiX KIS0
qPCR i 25 B, YTHDF 1 3 N 7E AR 48 1
FERD HearNPV J5 48 h H1 72 h (A X 2 34 & & T+
151, 72 HearNPV {2 YL 48 B YTHDF1 35 i
Fik, FKWIZELN Al GELE HearNPV {2 YL Fi44 it 72
Wk i EEAEHI(E5) .
2.5 RNA T YTHDFIEEZT HearNPV {ELHI500
F48 . YTHDF 1 55 K FE 7 4 dsRNA J5 24 h Fl
48 h YA XS KA 5 1 R, RNA TP il %55
R 39.25% F1 21.1% (Bl 6-A) o 3 — 25 ) 2% e
HearNPV # 4% d 73 5 dsRNA J5 1Y YTHDF 1 £ K T
PR B FE R T 5 X HearNPV & BO52 ], & F1
YTHDF 1 5£ R A ARXS 28 HEE I T dsRNA 48 h 5 i
F T, 9 H YTHDF1 3 X R & S E i T polyhe-
drin B R %) 3 35 , 2 W] YTHDFI 3 A 0] f 5 i
HearNPV ()& il (& 6-B) . & B 7716 £k o, 24
YTHDFI1 5 R 5 , &Y% HearNPV AR 4% HUp 5 d 1
FENG LT RS, ERFAE R = 7K, 6T R 2 gk e
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HearNPV 4% B A7 15 R 5 W HER AW T MBI R E 25 (0 YTHDFI JE R T JH#ER T R Y
Ko HARIEYL HearNPV 88 B I A AFTH K 5XF HearNPV A4 HUBYFET- 1} [H] (K] 6-C) o

A
HaYTHDF1 ] I L] L]
0 100 200 300 600

B 400 500

HaYTHDF1 LRI NN S S T8 Ep e P¥e ¥l TTA LPYQRAFGVGDGTWSTNGTDEMTEGGYNPHDSYG 1()(
SIYTHDF1 NAJ:REQE WRHQQQPSYAPPISSAADIY SiiA Gy YA 64
MsYTHDF1 gE&s JRMK i3 RHQQQPSYAPPISSARDE le DA 64
TnYTHDF1 EEEleEeisic) SWRHQQQPSYA 2 B G 64
Consensus i
HaYTHDF1 EJRKDRPPELK SQPRRMTHEERS
SIYTHDF1 E)SKDRPPE I3au] 161
MsYTHDF1 [¢)s KDRPPE  PRRMTHW R
TnYTHDF1 HG) X - = ElaKDRPPELKDVSGGSQPRRMTWBE]
Consensus ps\:tpfstaafgqpascfnyfhgngdyscwgqlgrak qyddyyradglyvpdg kav= gvg 1lslg hk kdrppelkdvsggsgpkkmtw
HaYTHDF1 297
SIYTHDF1 255
MsYTHDF1 256
TnYTHDF1 NM 256
Consensus asiasgpakpaps ggg kkkgpgnppppl pgkhnndlstwdagk
HaYTHDF1 393
SIYTHDF1 354
MsYTHDF1 = 350
TnYTHDF1 i 353
Consensus
HaYTHDF1 [g3k:s {493
SIYTHDF1 r8q 454
MsYTHDF1 ¥4 450
TnYTHDEF1 {453
Consensus
HaYTHDF1 588
SIYTHDF1 551
MsYTHDF1 545
TnYTHDF1 R 551
Consensus ¢lgvlrimhcychstsifddfihye
HaYTHDF1 2F BROERDE - J-— RNE SGM YRDRDY 2K DF F 671
SIYTHDF1 F JROERDE PRI E : RNDEGM YRDRD? F 636
MsYTHDF1 2E Q% =5 samns ROj3 B e . . Bghe: DRDERD YRDRDY F 3 622
TnYTHDF1 F ARDVRDVRD 2RDiz - . RNDSGM YRDRD? JKDF 643
Consensus rd xd yrdrdy kdrdgsrgrgr r

HaYTHDF1: ##44H YTHDF1(XP_021182967.1); SIYTHDF1: &£ YTHDF 1 (XP_022818626.1) ; MsYTHDF1 : %K g
YTHDF1 (XP_030027673.1) ; TnYTHDF1: #3520 7 i (XP_026726300.1) ; Consensus: 4 41, 50 [X 8l A0 2 A L EE Hy
100% , 3 21 €8 XA FRABLEE KT 75% , 1 il 0 IX SRR AR K T 50%. HaYTHDF1: YTHDF1 of Helicoverpa armigera
(XP_021182967.1); SIYTHDF1: YTHDF1 of Spodoptera litura (XP_022818626.1); MsYTHDF1: YTHDF1 of Manduca sexta (XP_
030027673.1); TnYTHDF1: YTHDF1 of Trichoplusia ni (XP_026726300.1); Consensus: consensus sequence. Black areas indicate
100% similarity; pink areas indicate more than 75% similarity, and blue areas indicate 50% similarity.
El1 58 YTHDF1 ER EHE 11 (A) REH it B ARIRW K S 2 F 5 2 EEKEL 517 (B)
Fig. 1 Analysis of conserved domains of YTHDF'I (A), and amino acid sequence multiple alignment of YTHDF1

with other insect homologs (B)

M4 I Helicoverpa armigera HaY THDF1 (XP_021182967.1)
BIBIR Spodoptera litura SIYTHDF1 (XP_022818626.1)
WBRIR Trichoplusia ni TNYTHDF1 (XP_026726300.1)
0, FZ Bombyx mori BnYTHDF3 (XP_004924605.1)
MHEE R Manduca sexta MsYTHDF1 (XP_030027673.1)
KUEE Galleria mellonella GmYTHDF3 (XP_026764098.1)
THIERIE Papilio xuthus PXYTHDF1 (KP193494.1)
FRINBIE Tribolium castaneum TcY THDF3 (XP_008194176.1)
E2 EF YTHDF1 ER S E B T2 5 A ih B RN R Gt

Fig. 2 Phylogenetic tree of Helicoverpa armigera and other insects based on YTHDF I amino acid sequences
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HXNREE
Relative expression level

Egg 1F IM 2F 2M 3F 3M 4F 4M 5- 5- 5- 5- 5- 5- PO P1 P3 P5 P7 P9 Al
Oh 24h 48h72h 96h 120 h

AR EHr B Different developmental stages
Egg: Bl; 1F~4F: 1~4 R4 ; IM~4M: 1~4 BRI B A L5 5-0 h~5-120 he HEA 51#%4510.24.48.72.96.120 h
HL; PO~PY: i AWNI0.1.3.5.7.9 dWfi; Al: PIML5SE 1 Rk, Egg: Egg; 1F-4F: feeding stages of 1st-, 2nd-,
3rd-, 4th-instar larvae; 1M—4M: molting stages of 1st-, 2nd-, 3rd-, 4th-instar larvae; 5-0 h—5-120 h: 5th instar larvae at 0,
24,48, 72, 96, and 120 h, respectively; PO-P9: 0-, 1-, 3-, 5-, 7-, and 9-day-old pupae, respectively; Al: 1-day-old adult.
3 YTHDFI EREEMRE RAR L E M RHRIEIE
Fig. 3 Expression profiles of YTHDFI in different developmental stages of Helicoverpa armigera
BRI 1808 YRR De . HE R [H] R IR 48 Tukey” s HSD G 40 7E P<0.05 /K- 22 573 i #% . Data are mean+SE.

Different letters on the bars indicate significant difference at P<0.05 level by Tukey’s HSD test.

T 37 A 1298 ,
L
i S 5 a 0.9 4
Kz 2]
® 2 b be 0.6-
&= g ] be . bc
2 03-
=
& 0- 0.0

MG EP HM FB SG MT
ZhHHH Larval tissue

HD TR AD LG WG
HER B 2R Male adult tissue

MG: lf; EP: 5 ; HM: MAUME; FB: ARNi{A; SG: MEWRAR; MT: TC4; HD: 3k; TR: Mi; AD:
5 LG: &5 WG: ¥, MG: Midgut; EP: epidermis; HM: hemocyte; FB: fat body; SG: salivary gland; MT:
Malpighian tube; HD: head; TR: thorax; AD: abdomen; LG: leg; WG: wing.
4 YTHDF1 EF MR R4 B (A) JERH (B)FBER B (C) ZFHANMIENRIEE
Fig. 4 Relative expression levels of YTHDF I in different larval tissues (A), male adult tissues (B),

129¢ ,

HD TR AD LG WG
WA B ZH 2R Female adult tissue

female adult tissues (C) of Helicoverpa armigera
Pl B e Y A bR R . AR R R PR R 4R Tukey s HSD G 307 P<0.05 /K V2553 .3 . Data are mean=SE.
Different letters on the bars indicate significant difference at P<0.05 level by Tukey’s HSD test.
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Fig. 5 Effects of HearNPV treatment on YTHDF'I gene
expression in Helicoverpa armigera

P R A R R o % 7R A B IR 22 ] 22
£ 35 V5 K 35 7F P<0.01 /K- 22 5+ ik 3 . Data are mean=+SE.
** indicates significant difference at P<0.01 level by ¢ test.

3 Tt

m°A AR — G S B, 3 mP A 45
TR H AR FELH . el s R 4l
S S A& YTH 253 & 11, 40 51k
YTHDC1.YTHDC2.YTHDF1.YTHDF2 fYTHDF3,
ST A4 5 AT A% DC1 DC2 #1 DF % ji% (Mey-
er & Jaffrey,2017) . ASAFFEAR P48 HUE (K 2H 25 i
AL g = O A e sk B AT TS L YTHDF I
FLHP I, P80 oAt R B g A A 1S
(1 YTH Z5 48 58, oA A & & Q N P 2 FE R 1Y fi H
H A5 DF Z R 5, BLASTP 43 i /s 1% 2R
o8& YTH 25 M 50 & H 1, e 440 YTHDF 1,
RILR 22 TR 2 Ge kAo BT 235 SR Sl s A 4% Tl
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Fig. 6 RNA interference efficiency of YTHDFI (A) and effects of YTHDFI knockdown on HearNPV replication (B)
and the survival curve of the cotton bollworm infected with HearNPV (C)
P A RS S ST B R AR o R0 R A BN B R) 28 ¢ I 3675 461 96 7F P<0.05 Al P<0.01 /K- 25 5 b 3 . Data are

mean+SE. * or ** indicates significant difference at P<0.05 or P<0.01 level by ¢ test.

m°A J& mRNA FIE S5 RNA H1E 5 55 115
M, S RNA B BTz B AR e P | DA S ek
#ifih RNA 1) 2 W35t (4300 (Meyer et al., 2012 Patil
etal.,2016;Xiao et al.,2016) . TEBRELff Danio rerio
HAg L 1/3 B9 mRNA 8 25 5 F m°A &1 (Zhao et
al.,2017), WSS YTHDF 1 3£ PRAERRAS HUA %
B KGR AR AR A TS R B —
Tk, I 5 AR SIS BUAR N & 2% 0 AR 30
A K, 4N, YTHDFI F& R AEARE4 B4 1 41 i
LSk Mgy Rk i m , RIS VR R R,
KGR ST/ Mus musculus 1 & I mCA BT )
AL SRS —3 (Chang et al.,2017) .

A, KR53 1) mOA A3 R REXT 25 Fh il i
Bl 250 1 (Dominissini et al.,2012) . Ul Zhang et al.
(2020) 5% & IS  A% ) 22 Ff (49 B (Bombyx mori
nucleopolyhedrovirus, BmNPV) 17 4 58 i 7 5¢ 4 1
J% mRNA 1 m°A i 8 & BB A R . AW 58
HearNPV {2488 H 5 i 3546 & T YTHDF 1 JE A (1)
FkK, dE— 09 K B YTHDF 5K F 5
0] T HearNPV fE il , #E3R T /8% HearNPV #i
A HUBET I A] , FE B YTHDF 1 3£ K 7F HearNPV {2
Pt Puy Tl el L o i (S AN TP & )
H BmYTHDF3 3 N AL T BmNPV & il , 111
BmYTHDF3 3 [H i) 1 ik 90 T BmNPV 19 & il
(Zhang et al., 2020) . MAREE A m°A 1R IR 1
YTHDF1.YTHDF2 1 YTHDF3 H 4 F A%, I 7
m°A 53X 3 %) DF 8 1456 a5 Ha L AL, (2 YTH
SRR (B D BUE LR AN, nTRE S 52 RNAZE
4 (Zaccara & Jaffrey, 2020) ., ZEIBEHS 55 (2021) 25 ik
mA B ZKF RS 25 4 1 HIV-1 0 A 3t J%
Ji£E (influenza A virus, IAV) (19 & il , (B2 3 TR AYT

4699575 (hepatitis C virus, HCV) U H . [RIFEE RNA
W 1F , TH mOA XA [R5 A R AF7E 22 57, T RE R
1% Z R & 520 (Tirumuru & Wu,2019) . A07E HIV-1
(1) &2 1l 2o B2 v & B3 A m°A #1532 & (1 YTHDF I,
YTHDF2 F1 YTHDF3 RE & 3% T ¥ HI/EFH , th 24 T
PR X 7T B 5 e #E A= e i I DL R PR e A G
(Kennedy et al., 2016; Tirumuru et al., 2017; Lu et
al.,2018) . m°A il I8 5 R 2 1Y RNA K 22 7 1
TR TR AT BT 2k 4 2 (Tan et al.,
2018) . A XAp4S d YTHDF 1 5K 7F HearNPV {7
TR R VR A T B2 ISR .

AWFFEE T 14 m°A [ 528 1 YTHDF1, 43
B T8 R R )RR AR | B 28 3R 3K 1% DL K Xf
HearNPV {2 Y M £4 HB 520, 414 T it T YTHDF1
B PR 143 TR AE L K 7E HearNPV {2 YA 45 t P iy
RE. Tkt YTHDF T 35 PR RIS AR &5 dut
7 RNA m°A F B4 5 (MeRIP Seq) , i 1€ F143 Hr
ALK T AR 11 35 R - EA T D BB BGE , AT 48 78
YTHDF 1 3 H5 45 HearNPV & #1453 T-HLH] .
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