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B REEEEEER NIGPI 89
HERINEES T

feIRE K E R M OHEREE S mMRT
R AR B T A B R R R T S0, M 310018)

# E [BR] HEYIHE A Nilaparvata lugens 4 E B B H NIGPI 9 38 3585 2 f 4= )22 Th g
[ AE] RHTH CEEEAEWE, FIFH PCR # R T NIGPI 2K cDNA ¥4, FIHAYE B % FB
I3 T HAZBR AN (1 07 S AFAE 5 Gl i qRT-PCR HOARKG I L 25 R A LA s A RNAL HORFEH] NIGP
B4 e ahte J S8R ] SErESIE T # KA NIGPI cDNA 5414 K( GenBank % 5 XM _022342741.2),
NIGPI /) ORF 745 813 NMZ TR , 4wt 270 A FERR , T /) 43 F R 2928 27 kD, BN A 55 sk 4.84,
ZH P HAT(E 5 IK (Sec/SPL), FLAF S BRI 85 YIS A7 F55 19 SRS 20 S &M 2 h), iZEHF s 1
ANHA GUG EAMSEHEL, A 44 DRGNS . REMER B ED, NIGPI 5K €l
Laodelphax striatellus fY3E % R i 4z, H7ER B P )32k & RS, qRT-PCR 7+ H1#%B, NIGPI
LD ELAT B S A A R S, NIGPI 7E 5P B B R Ak AR 3k, SPI4k 24 h )5 A /K IF 46 280,
PUBJE 72 h FE R F R B R T HE B, NIGPI FEMEE . JEEE . 50 SLH0 5 18 N 1Y 235K F T B2
#5 (P>0.05), AHEEET L (P<0.05), RNAI MR E A NIGPI T 5 # R MLk e
MY BE S AE TR ( Yeast-like symbiont, YLS ) 5 W25 T, 7EES 24, 48 M1 72h 5, TH4H YLS 4L
B B B T 72.4% ., 68.2%F1 72.3%, NIGPI TH/5# KESET R W& T, TH421% 10
KA REAEFRIET, WX R4 MAESS 16 KAFRIET-. NIGPI T4 A9 7= Ui it K e (LR34 18 2% R R, X
WA e R L™ BN B i 300 9, BRI R 80 JME, ARIREAL A ORI /N T 18 L, PR KT 90%
T AL FRZE M ) = O fe e ik 56 B, RIFAL I BB KT 15 80, SE IR/ T 20% [ 4538 ] NIGPI
X CEUAR N YLS B 2 itk (25X — i B ARG, IR AE CEUWAE KK B S B i A vp Rk 4 A
FH, ATHE A6 B 8 0 W 7 A
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Cloning and functional analysis of the brown planthopper,
Nilaparvata lugens (Stal) anchor protein gene (NIGPI)
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Abstract [Objectives] To elucidate the expression pattern and biological function of anchor protein gene (NIGPI) from the
brown planthopper, Nilaparvata lugens (Stal). [Methods] Based on transcriptome data, the full-length cDNA of the NIGPI
gene was cloned with PCR and its nucleic acid and protein sequence characteristics were analyzed with bioinformatics.
qRT-PCR was then used to detect the gene’s temporal and spatial expression patterns and its biological functions were

determined using RNAi. [Results] The full-length ¢cDNA sequence of NIGPI (GenBank Accession Number:
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XM_022342741.2) was cloned and obtained. The ORF contained 813 nucleotides encoding 270 amino acids with a predicted
molecular weight of about 27 kD and a predicted isoelectric point of 4.84. The gene has a signal peptide (Sec/SPI), the spline
site of which is located between amino acids 19 and 20. This gene contains a GItG protein domain, with a total of 44
phosphorylation modification sites. A phylogenetic tree indicates that NIGPI is most closely related to the homologous gene of
Laodelphax striatellus, and that anchor protein genes are highly conserved in insects. QRT-PCR indicates that the NIGPI gene
displays obvious temporal and spatial specificity. The gene NIGPI was hardly expressed from the egg stage to the beginning of
emergence, its expression level only increasing significantly in 1-day-old female adults. Maximum expression level was
recorded in 72 h-old female adults, which was significantly higher than that in other age groups. There was no significant
difference of NIGPI expression in the thorax, abdomen, ovary and intestine, but the expression level in these organs was
significantly higher than in the head. The number of YLS in the interference group 24, 48 and 72 h after RNAI treatment
decreased by 72.4%, 68.2% and 72.3%, respectively, relative to the control group. NIGPI knockdown significantly increased N.
lugens mortality; all N. lugens in the interference group died on the 10th day after treatment, while those in the control group
survived until the 16th day. Knockdown also significantly decreased the number of eggs laid and the hatching rate. In the
control group, the number of eggs laid ranged from 80 to 300 and the average hatching rate was > 90%. However, in the
treatment group, the maximum number of eggs laid was 56 and the average hatching rate was < 20%. [Conclusion] NIGPI is
closely related to the release of YLS from the fat body to the hemolymph and plays an important role in the growth,

development and reproduction of the brown planthopper. The NIGPI gene is therefore a potential target for controlling this
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pest.

Key words brown planthopper; NIGPI; yeast-like symbionts; gene function

¥ K\ Nilaparvata lugens ( Stal ) /& T2F
W H Hemiptera KEF} Delphacidae, &AL
FEKFEREZEE D (Xue et al., 2010 ), # K#El
ANAS 3 3 R AR 0 B S TR, i FLYE K R
8 v g = B v B HLAR 645 ( Horgan et al.,
2016; Xuetal., 2022), [FNHAEEREZRGEETE
7% (Huang et al., 2017), a0 EMR A K
BURWCRE ™ (RG] CRIEE EHE, 2006 ), Gnfa
LAY G CEUE ST a5 T AE
H— A AR g R B ) A, b R AR
LA AR PITE

QI R AR A P AR e R Y S R 3
H:TA( Yeast-like symbiont, YLS X Cheng and Hou,
2001), BS54 Calp By s, =
FRR LSS SR E G A Wb RE , X4« Ak
KESE . BHMEBUE A 758 A EZEN
(Xueetal., 2014; Shentuetal., 2016), i,
YLS A A CElBA TR . X YLS 7E
G AR P I B A 0 AR IR AT 5 TR
¥ K E PG IE A ) L B ( Yukuhiro et al.,
2014 ), FRATHTIABESE R, W0 Ak A ot ok
L rR RERG I 2] YLS, iRk 72 h s

WL AR R 1 YIS, MR YLS MG
AT T 380 o 94 O — o R 2 i R] 2 AR 2 L
il , 18— S P A AL YIS 4R Rk et 1) )
MPIE 72 h MEd (YLS KBRS ) g T
PRHEAT T 3 S 2 F 20 A, e B o8 B 1 SR A
NIGPI £IATE YLS B FE A7 e 1 35 25 e 1if
B3,
FEWEARMEILEE ( Glycolphosphatidylinositol,

GPI) 4l 1 Jeilid C it sl & GPI Mifi e
TERE 5T, Ferguson %5 (1988) 7EAR IR
HEH Brucel variant 1PN )43 B 2 E > GPI 41
TIFHATHE o GPL &2 —Fh &5 52 2 bERE 25 1k
HY, BFUER) GPIZ5HE 50 &4, T IZAHE
TEZAY T ARG5S S A A YR )
AR T 2 1 BB AR 1) C-A I LI s e 20 S
GPI 454 (Kinoshita and Fujita, 2016 ), JEA{ GPI
B E B TR E TANM S L ( Garner et al.,
2007 ), S5 b GPI 2 iy IR —Fh 2 R e
JG i R47 8 ( Brown and Waneck, 1992 ), GPI
B R R B T A0 I IR S

( Dennyet al., 2001), 4 GPI #iEHEAKES
BOFREE TR , EAT 14 A &K I B, GPI 4 &
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#HE % (Kooyman and Byrne, 1998 ), GPI &
BB R /INFI 22 58 5 40 i 1 28780 DL K 240 e 1)
AN A S (Sangiorgio et al., 2004; Maeda and
Kinoshita, 2011; Lebreton et al., 2018), &4
A 250 AP EAZAE Y)Y R 1 9k B5E i GPI
e 1 X 5 B AH % ( Saha et al., 20165 Klem,
2021 ), GPI & & AFEMFL 3 h iy Dhfe £ 2
A TS S RE RN ARG R R AE R T LS
55 240 e 1) % 200 L PR 22 8 A5 SR A E R A
( Reeves et al., 2012; Miiller, 2018; Roller et al .,
2020 ). {H GPI ffiE & e CESE B b r 1
JH AR B
TR GPL 4 B A 7eds e T RE,
JEHIEAE YLS M 5 A4 F68 g 281 ot bk 12 i — 3
th TR VR, AN S ek T4 K EL GPI 4 iR
FIEEH (NIGPI), JEXH cDNA JF81I #4744
2B DL R 23 A, dEIE i RNA
FARXS NIGPI HEATIHRERIR, U] NIGPI 145
KEl YLS Bl B g EH, A R ER G 1R
HEBT 1 77 1) S PR S A

1 #MREFEZE

11 LB R

B R EVE SR T LA Y ks
AR AT L EANTSMEEN, YL TNL
B FOK R M S SR, IR R
(26x1)°C, {BJE: 70%-80%, YJEH 16L : 8D,

1.2 SR

RNA $2HUA77 £ MiniBEST Universal RNA
Extraction Kit . 2 —#% cDNA A Wil 7 &
PrimeScriptTM 1st Strand ¢cDNA Synthesis Kit,
Taq i 2 P57 & MiniBESTAgarose Gel DNA
Extraction Kit Ver.4.0 }%¢ %€ f#& PCR Frifyid il
SYBR® Premix Ex TaqTM II ¥JIt) T-52 H BE4E W)
HARALE) ARl ; dsRNA ( double-stranded
RNA ) & ik #] & MEGAscript® RNAi Kit 11T
Z[H Invitrogen A ] 5 51 90A AT 24 FH AT
A A ARA R A 52

1.3 NIGPI EE/MZEERNF

FET ARSI % OA W CEUL SR, 45
A REEEFAEE (Xue et al., 2010), 5
F] NIGPI ¢cDNA 4K J¥%] (NCBI %% %5 .
XM_022342741.2 ), %F NIGPI #E17T a0, &
Je kA RNA $2 B 7] & 42 B 6 mU sl s
RNA, Joiat Fk 20 7066 T NanoDrop
ND-2000 ( Thermo Scientific, 3% E ) Kl &4 )5 ,
FI B sl A B UGS — 4 cDNA, DA A #5
W4T PCR §73 . PCR ¥ 351475 Ik 1.
PCR X WK% : Ex Taq W 25 uL, b FiEs9
(10 pmol/L )4 1 pL( £ 1), cDNA #iflz 1 uL,
Fl ddH,O #PFEMEFLE 50 pL, PCR P4
A 95 °C,5 min; Z8M: 95 °C,30s51B 7k 55 °C,
30 s; ZEfH 72 °C, 90 s;5 30 MG ; 72 °C, 10 min,
A PCR FEW I 1.5%B e B BRI F ok 4 T
R, B H 5l e E I EE I DAt
R EHATA R, K EISITS ) DNA AR
/S B s o 7

1.4 NIGPI EE4EWMES

i ] NCBI orffinder #iill ORF ( https://
www.ncbi.nlm.nih.gov/orffinder ); NCBI BLAST
Fi¥ CDs J¥%1 ( https://blast.ncbi.nlm.nih.gov/
Blast.cg ); SignalP {5 5 BRFUIIF A FUC http:/www.
cbs.dtu.dk/services/SignalP/ ) ; CBS prediction
servers W AT FERRBERRILALS, (http://www.
cbs.dtu.dk/services/ ); {# ] CDD analysis X% 3k
PR AR ST 25 M 3 36 47 70 M1 ( https://www.ncbi.nlm.
nih.gov/Structure/cdd/wrpsb.cgi ); ] MEGA-X {4,
ffiF Neighbor-Joining T2 RGE A B -

15 NIGPI R ZERIEEX S

ISR . 1-5 WA R PIPE 1-5 d
%) HAE AN ] 2 7 D A TR EURE A, il 4
PE 72 h A CEUMEHCLES . B . IR S O R
FIE ) RNA, 47 5% 556 1L cDNA A
¥z, FHF gRT-PCR S )i/ Wan et al., 2017 ).qRT-PCR
SVAAZ : cDNA 2 uL, SYBR® Premix Ex TaqgTM 11
10uL. E RIS (10 umol/L ) 4 1uL (£ 1),
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H ddH,O #hFERFRE 20 uL, ¥ HEFER . AR
94 °C, 30s; 25 94 °C, 5s; 1B Ak S AEfH 60 °C,
30s, 40 M, BH3IANEE.

1.6 RNA F#i NIGPI X118 ¥&E YLS BHEE
KEBZEENEI

HT NIGPI Figr a2t H GFP (X i)
FH Y cDNA JPFI, i dsRNA 559 (3%
1), 28 MEGAscript® RNAi Kit i8] 45347
dsNIGPI #1 dsGFP 15 i . £ NanoDrop ND-2000
H1 1. 5% e HEEE A FL VKO dsRNA A A4 )5
FH ddH,O ke % 5 000 pg/L FH TIGLLiEst. ¥
BIPIME B T WA T, G RS )
m\ P K JE M 22 fR] B ER A 2% 12 1 S 50 nL
dsRNA . 7§ 5 R4 CEFE % 2 00 M = 015 1R

Fro LAEST dsNIGPI (W46 CECHSEEGA, 4T
dsGFP X4, & E 3 P FArscs, w4l 50
Sy, BT e REEEA Sl 5%, I
TG 24, 48 1 72 h BUREAS, 2 BIKGINA N
NIGPI fZRIE7K -, R FH il 40 A it 5ob ik e i it
WEF YLS %, i KEmfEE R, ™~
B AL

17 Bdmar

DI KE Actin ZEFCHNS, A 274 kit
ONIGPI ByfHXT R IA &, SR gs ok HF 3+
PRifEIR N, SRS Sy Hrilid DPS 7.05 X
ity o MR H R 2 748 ( One-way
ANOVA ) #1722 % B EVER Y, | GraphPad
Prism Software 8.0 Z:HI1ER .

*k1 XWHARFFASIY
Tablel Primersused in thisstudy

5|9 £ R Primer name JF%1 (5'-3") Sequence (5'-3") JH1& Use of purpose
NIGPI-F AACCGTACATATCCTGCAAACA cDNA 7o
NIGPI-R CACAACATTGGTGAGGCATACT c¢DNA cloning
qNIGPI-F GCAGACTGTGGCTCCAACAACC
aNIGPI-R  TGGTCCGCAGGTGGTGATGG 25 B POR A
qActin-F GATGAGGCGCAGTCAAAGAG qRT-PCR analysis
qActin-R GTCATCTTCTCACGGTTGGC
dsNIGPI-F GGATCCTAATACGACTCACTATAGGGCAACCATCACCACCTGCGGACC
dsNIGPI-R GGATCCTAATACGACTCACTATAGGGCAGCAGCATGGGGAGGAGGAAGA dsRNA &
dsGFP-F GGATCCTAATACGACTCACTATAGGGATACGTGCAGGAGAGGAC dsRNA synthesis
dsGFP-R GGATCCTAATACGACTCACTATAGGGCAGATTGTGTGGACAGG
HE L, S5 44 DEERRAGIEI O, (246
2 &R 28 MLERIERA (S), 8 AT AR

21 NIGPI EEEEREYMES

Wit BLAST Fbxiis QEl 4K 41 )75 {5
B, AR TERERTE NIGPI 2L R cDNA F4
55 GenBank H & S5 XM 0223427412 (T4
St4—%, NIGPI Z[H ) ORF Ht4 813 M
MR, i 270 DEIERR, WM =Lk 27
kD, A& ol 4.84, %3N BA 55k
(Sec/SPI), HAFSRRMBIUIGI i F45 19 %
S 20 5@ M2, HA& 1 MEA GG &

BEO(T), 8 MERRAMRBMAILE (Y), J& N
b (N) MR (1),

2.2 NIGPI EBHRFIIEX Ri#L X7

¥ NIGPI ) BLAST Hexf 45 il i MEGA X
R ] Neighbor-Joining V548 2 S8 ALt
53R R NIGPI 5K CELH B4 6 R o3,
16 NI EIROy—3, HAZ DA M ETEA A B ol
HOERERSER (E 2). Ui NIGPI 7ZEANH R
WP RO RE R B2 25U, H NIGPI fE7E
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59 &

61

21

121
41

181
61

241
81

301
101
361
121
421
141
481
161
541
181
601
201
661
221
721
241
781
261

ATGAAGGCTGTCGCCGCCCTTGGCTTTTTCTACGCTGTGATCCAGCTGTCAGCTGCTGCA
M KAV AALGTFTFTYAV I QLS AAA
TGCTGTCCACCACCAAGCTGTGCCCCATCATGTAGCCCAGCCCCACAGCCAATCTACATC
ccpepprpprplcarfcldgrarari1lfri1
TCGGCTCCAGCTCCAGCTCCAGTCTGCTCTGCTCCAGCCCCACAGCCAATCTACATCTCT
S APAPAPVCSAPAPQPTINNTIS
GCCCCAGCTCCAGCTCCAGTCTGCTCTGCCCCAGCTCCACAGCCAATCTACATCTCTGCC
AP APAPVCSAPAPQPTIINTISA
CCAGCTCCAGCTCCAGTCTGCTCTGCCCCAGCCCCACAGCCAATCTACATCTCCGCCCCA
P APAPV CSAPAPQPTINTISAE
TCTTGCTCTCCAGCCCCAGCCCCATCCTGCTCTGCCCCAGCCCCACAGCCAATCTACATC
N clPpPaPAPSCcs AP APQPTNTI
TCTGCTCCAGCTCCAGCTTGCTCTGCTCCAGCTCCAGCTCCAGCCGCAGACTGTGGCTCC
fl A PAPACSAPAPAPAADTCGS
AACAACCAGGTTGAGACCATCTACTTCACCGAGGAGTGCACCCCACGCACCCGTCCTCTG
NNQVEfINPFTEETCHTPRTR RTPL
GAGATCGACATCCAGGAGTTCGGAACCCGCCCAACCATCACCACCTGCGGACCACACCCA
EIDIQETFGTRPREHTIMMECe?PHHEP
CCACCAATCCAGTTCGAGACTGTCCCACAGTACTCCGCTCCAGCTGCTTCCTACTCTGCT
PPIQFERVPQYSAPAALRFTYTE[A
CCAGCTGCCTCCTACTCTGCTCCAGCCCAGTCCTACACCTACTCTTCCCCATCTCCATCC

PAAlYsaprPaqgqsy@vydEgerfry

TACTCTTACTCCTCTGCCTCCTCCTCTTCCTGCTCTGCTCCATCCCAGAAGATCGTGATC

M vysiaB BB clarfaekrki1vi

TCCGCTGGATCCAGCTGCTCTCCAGCTCCAGTCGCTCCATCCTGCTCCAGCACCCCAATC

s AGsfclgdgrarvarfcsffrr1

TACATCTCTTCCTCCTCCCCATGCTGCTGCTAA

M 1 s P ccc =

Bl 1 NIGPI i cDNA FHI R HEBEERFT 5
Fig. 1 cDNA sequence of NIGPI and its coding amino acid sequence

B ZE B 2T TR SR SRR AL B, RO RAE 7R s T A9 22 2082 (S ). &M (T) Mgz (Y)

Fig. 2

BRI AL, RO T RIZFIRIEN B IRAFA5HBL, * SRR & LT

The numbers on the left of the figure indicate the positions of nucleotides and amino acids. Black box letters in the
figure indicate the predicted serine the predicted phosphorylation modification sites of serine (S), threonine (T), and tyrosine

(Y). The black underline indicates the conserved domain of the gene, and * indicates the stop codon.

—
0.05

100{ EDV54448.2 Bi5 SR Drosophila erecta

90 XP 034668888.1 K518 Drosophila subobscura
82 —— XP 034475096.1% 7= SR 4& Drosophila inmubila
65 XP 032293811.1 B8 Drosophila virilis
85 EDW10287.2 B3B8 Drosophila mojavensis
———RZF37172.1 X K&\ Laodelphax striatellus
100

XP 022198433.2 # KH\ Nilaparvata lugens

XP 005192083.2 WM& Musca domestica

B2 ETHEENENBCEMEMER NIGPI REXER (1000 REE )
Phylogenetic tree of NIGPI in brown planthopper and other insects by Neighbor-Joining method (1 000 replicates)
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B EY)EDIRE
2.3 NIGPI EE = RiEEN

it qRT-PCR HARWIIE T NIGPI B2 3%
ks, Z5REW . NIGPI 7650 204 B4k B

FEARRNTER, P 1 dJ5 Rk AKTTIF 4R 82 1,
HPMb 1. 2 #13 d 9 NIGPI 3t ik K EAEAE

w
(=]

A

N
(=}
T

FHXSRIA B
Relative expression level
S

No Ny N; N3 Ny Ns Ay A} A; As Ay A

WEES (P<0.05), PLE 3 d HRHFLKF
B, RS & B DT ZE R NIGPI JE A 1
TR TR, (HPIME 4 d F1 S d FikKFE
T EMEZER (P>0.05), Pk 3 d i KEA
FZHZirh, M. HEHE . DR MZIE N NIGPI
ERMERBIAKFLREES (P>0.05), A5
Fm T RE (P<0.05) (E3),

6r

— e
He

MRS E
Relative expression level
(=) [\S)
[ o
Y H o
[

& s & 60 0:5‘9
KB W Bt Developmental stages %%C;; 5%:2‘@0 &
%@;@Q ,@%

HRALERZHZR Parts or tissues

E 3 NIGPI #B CEAARXEHPARAR B/ AR ERHENRIEE
Fig. 3 Relative expression of NIGPI in different developmental stages and parts/tissues of brown planthopper

A REURIFE A E P NIGPI 2357k F-; B, Hy CEAFEIARAL/ZHZL NIGPI £ik7K -
A. Expression levels of NIGPI in different developmental periods of brown planthopper;
B. Expression levels of NIGPI in different parts/tissues of brown planthopper.
No: #5 REEIY, Ni-Ns: #5 KE 1-5 82500 Ag: PIPMEHER; A-As: PIMB)E 1-5 d AYMEHL, 45 RECR R
FRAV SN KK, FTSREEACIE W AE KR A B Z RS 3 d BERZAEL M B AR/NE FRERR 2253 12
# (P<0.05, fiadb R AT 207 22009 77 i it DPS 7.05 4 R4 ).
No: The egg stage of brown planthopper; N;-Ns: The 1st to 5th instar nymphs; Ay: The beginning of eclosion;
Ai-As: Females 1-5 d after eclosion. Among the gene expression levels of different parts/tissues of brown planthopper,
the collected samples were female tissues from normal growth and development to 3 days after emergence. Histograms
with the different lowercase letters indicate significant differences (P <0.05, one-way ANOVA with DPS 7.05 software).

24 NIGPI EEBFHHE

o REWAR NIGPI 9T RCR K 45 5 an
3 5T N B = N 1 [ S 2 RS D G 664
NIGPI JER R B BIAAE B 35 25 7 (P<0.01),
SEUSTA NIGPI J PR SRk B0 LX) B4t 3 T R,
W5 24, 48 A1 72 h JEB A IRAL 09 R & T
82.74%. 78.14%7H 68.60%.

25 RNA F# NIGPI 38 ¥R YLSEHREE
KEBZEENEI

%FT3HE NIGPI J5 24, 48 #1172 h (948 K ElML

WY YIS i fraeit, 28R s o,
S BRZH R bk T N YLLS %50k it 25 Ak 3L 8] 4 2iE
KBERM (P<0.05), HEME 72 h YLS #UE
INE . LA bk ) YLS %l %
EFXTIELL (P<0.05), 7EVESS 24, 48 F1 72 h
Jii , YLS B/ 5> T 72.4% .68.2%F1 72.3%.

XF RNA THEf5# CaEAIE R T80T, 45
RANE 6 Fin o X R A8 KRG R T FERER
BN, HEEhSBRECN %, A 16 HiF
WA 0, RIEEARSIRIET . LR M CELF
TR TR, s asapt, HiEgE
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151 == 4sGFP
— dsNIGPI

Hook sk ok

OWI

24 48 72
AfiE] (h) Time (h)

B 4 RNA FHEHETCEAMERN NIGPI EERIRIEKE
Fig. 4 NIGPI gene expression in brown planthopper
after RNA interference

R A AR ) R TR AN ) Ak 2 ) A7 7 0 3 1 22
5 (P<0.01, ¥R HLEZE T Z5T1
J5XiE it DPS 7.05 #AF#EAT ),
** indicates that there are significant differences among

different treatments at the same time after interference
(P <0.01, one-way ANOVA with DPS 7.05 software).

AHXTRIX
Relative expression level

1500
2 == dsGFP +
A',gﬁ —3 dsNIGPI
o0 &0
f S*E 1000]
DAt
R ==
RED
7 <
*_ﬁgg 500}
HES =
S}
: B ]
H 0 1 I__I__| 1 1
24 48 72

BffE (h) Time (h)

B 5 RNA FHEAERIPE CEMAKAE
BEXERNHE
Fig. 5 YLSquantity of brown planthopper at
different periods after RNA interference

—e— dsGFP

-s— dsNIGPI
100 +

50+

FHER (%)

Corrected survival rate (%)

0 5 10 15
ifIA] (h) Time (h)

E 6 RNA TitEH&ECEREEE
Fig. 6 Growth and survival curve of brown
planthopper after RNA interference

10 HFEAR2FRIET, UL NIGPI Rk AF
T REWIEF AR EE

X RNA TG CEA = 01 KAk ol
HATGET, S5RAE 7 R X BRA AGHE TR EL
Pt de i o 300 B, ERAICh 80 T, RIFEALAY B
Bom/NF 18 i, IR KT 90%; fiibHE
G RE O SR ol 56 B, RIFAL AT DAL
HRT 150, PRI NT 20%, 55X a4
X225 B 3% (P<0.05), Uil RNA X8 &

ML) 77 B K 57 Ak S5 A B R s T s R 7 1)
E’Q uﬁ o
400 - -
A *k 3’060

g | — _2
2300 = o
&E ZSa0)
- Q@
i § 200 EE
1 § Zo°
m;.g kS 820 L
£ 2100 ;q:g

8 oy

. - I
dsGFP dsNIGPI dsGFP dsNIGPI
ANFEIAbHEEH N GiLsE E)
Different treatment Different treatment
groups groups
B 7 NIGPI RNA F#xt#& &~ =0
AL 2= B S0

Fig. 7 Effects of NIGPI RNA interference on eggs and
hatching rate of brown planthopper

A.RNA FH5# Ka™ i ; B. RNA 405 ALY
Bk o R2E XA AP 2 (AR E 22
QR EMEZE R (P<0.01, FHALIR R ER 2
S3HTi =E i DPS 7.05 34T ),
A. Total number of egg after RNA interference; B. Number
of unhatched eggs after RNA interference. Error intervals
are shown as mean + standard deviation, and ** represents

significant differences
(P <0.01, one-way ANOVA with DPS 7.05 software).

3 itig

R EUIE 7 A A AR AR R X
SEILA TR 5 4 CEVH A A L2, AR %
AR ERAR DR IR YLS, HRTE AR
W RGE . SR YLS 7E48 CEUAR N 3 HAL
‘ﬂ%lﬂ‘]ﬁﬁﬁﬂﬁiﬂﬁf iRl R SRR R

325 o % S B e DR o e A 33 v I R 4 A VR
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PRI . FERTHIAES P IRATERIA T YLS 7RI
W s, RARIPME L PMEE 72 h
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