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# E [Bm) %5 KEl Nilaparvata lugens HEdUR SR NIEF7 fU4H 2185, iR CEZE
WAV oy B LA IR H R A ZUR M 22 g i 5%, [ AiE ] BEA A T 91 € mUsE s
f’ﬁﬁiﬁ TE WA T RSO IR . B . ME R AR B A5 U A PR R A A ISR I RNA A2 i PCR i
T NIEF7 235087 . R E FARIT NIEF7 455, i £ 58 R A E A AT NBT/NBCT W65, #7174
21 RNA JRfiZeschil, (460 ] 2845 T MR . Wi . P4 as i g SusH B ase |, R TH Kl
WA FEAR HTE S AL, PRIt AT A i3S BRI . 28 it PCR FIJR A 28 B 40 AT 45 SR R W, NIEF7 2
PRI I H N A R R U (A R S e ik HT%R*%LE?EOM%% B HUAR AT D S8 RS, 2438
JERREDINE, JLTEA 243855 o X VAT B IR PR AL B oY 40 28 20 ZURE AR BEEA T [ A2 A Bh F i 4
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M ale tissue-specific expression of the brown planthopper,

Nilaparvata lugens (tal), NIEF7 gene

. . kX . . . . . koK
WANG Wei-Xia  HE Jia-Chun WEI Qi LAI Feng-Xiang WAN Pin-Jun FU Qiang
(State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou 311401, China)

Abstract [Objectives] To investigate the tissue-specific expression of the male-specific gene Nilaparvata lugens NIEF7
and thereby provide a reference for multi-tissue dissection and in situ hybridization techniques for this species. [Methods]
Female and male adult N. lugens of different developmental stages were selected and dissected under a microscope to obtain
salivary glands, intestines, female and male genitalia and other tissues. RNA was then extracted to analyze NIEF7expression in
different tissues with quantitative PCR. After fixing samples with paraformaldehyde, RNA in situ hybridization detection was
then performed using a digoxigenin-labeled NIEF7 probe and NBT/NBCT color development technology. [Results] Detailed
anatomical microscopic images of salivary glands, intestines and internal genitalia were obtained. The latter show
morphological changes in the internal genitalia of female N. lugens that can confirm a female’s mating status. The results of
quantitative PCR and in situ hybridization indicate that the NIEF7 gene was specifically expressed in the internal genitalia and
fat body of males, and that expression was highest in the testis. There was almost no hybridization signal after fixation and in
situ hybridization of the intact body. Destructive treatment of insects, or separation of tissue samples, followed by fixation and
hybridization can help increase the intensity of the hybridization signal. [Conclusion] The NIEF7 gene is specifically
expressed in the internal genitalia and fat body of adult male N. lugens.
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# KA\ Nilaparvata lugens jif i 5l W = 11 2%
BRI R KRR, IR SR I 3
B, EHR BT K AEERIE (Horgan et al., 2020 ),
SR ERN AR WK R A 7 i B L, R AR
K, A M KA B A B4 24K B 2
FAFEHL (CAnvER AR . s LA E Y )
MY SR . A A4 K F (Konishi et al.,
2009; Peng et al., 2011; PRMEF45, 2013; Jietal.,
2013; Rao et al., 2019; ERHAHZ, 2019), ¥
Jr RS KA ELAE Hh i i A A OR L 3
IO~ R i 26 RN D RESRATT | 5 A2 B AH DG L PR A0 425 4
FNE LA Bt BB 257 7™ A 1 43 F I 45 Ge
etal., 2016; Qiuetal., 2016; Jietal., 2017;
Huang et al., 2020), 7E# CEINAERE . #FH
HLERFIFN TR SR 58, RS AR AL 8] L e
iff 11 S8 B O 258 5 e LA B ik PR 3 508 1 G e v 2
Wb a R IO e s NI (ER S9SN E 24T
1) B PR 1 2H R S M 3R 3K A 2 A8 F AR B I,
fitiA .

KT R BAL B EEE S TR A
A a R L AT AT L A LA AR SR T b
FINF, SRR R4 SRS B 45 s = A,
WK K E Laodelphax striatellus ( #4751 1 T
15, 1990 ), Ff327 ik Spodoptera exigua ( F%E
WESE, 2003 ) F#g KEL (FO55E, 2011) 4§, K
T CEUAE B P AR AR A | VRN X T ik e A 4
A, REIA R B (BIESE, 1996 ),
i, Wang 55 (2021) KRR =4Ed g5 fiit
SEALAL R T AR R EGN K S B ) = 4
SR, ATAADOULI 32 B B N R A R B AR Z [A] Y
K F o HIE, EHT B = VRN A A ) ik S S
HI IR . FESE R FR R SUE M B AR T, K
Iy B A H SR A B BB H L) | OB
FEMELEE T, AN DEU LR A SRR i o 2%
ZERGE, WK 5 I SR s ( BRBLSE, 2016 ).
SERCHY I ( Villarroel et al., 2016 ) UL K351y
e REWEA L (2N, 2010) 55, AR5
I AT BN A LU PR TR REUER AR . A
B WA R A R, EEE AT (B
%5, 2016; Villarroel et al., 2016 ) AYZHZFE

FACHORI LR b, X H T 5B R EUR A |
PRPEAL B B8 R SR M LA Ak 51 70 5 F) e o
PLEBHAR Y2 SC AR, TR R 148 KElZE N Y
HAFRIRIF NI STEA, AR F RS %

1 RS

1.1 ik RiEFEERA

AT i 4 6 B A ) 57 I8 KR o A
Taichung Native 1 (TN1) [RysCs=Mft, 1A
FETWBER (26+1) °C AHXHREE N 75%+5%
JERMN 16L : 8D HyFRHLE T . PP
KA EUHE R ORI R, Herr, —3 0
Ha R RO A LR FLAE L, 55— 4 Mk R R 4y
AR LK B S L S Nl LT

1xPBS RNase free ( 137 mmol/L NaCl,
2.7 mmol/L KCl1, 4.3 mmol/L Na,HPOj,, 1.4 mmol/L
KH,PO4, pH=7.2-7.4 ). 20xSSC ( 3.0 mmol/L
NaCl, 0.3 mmol/L FF#&RR#, pH=7.0). [&I4H
RNase T FRAIH 4% 2 5 B RELH 21 [ 0 W A bt
MREEWRHRD AR, rTag DNA 473
B A E£AY TR (KiE) ARAFE, RNA &
P71 & RNase Mini kit 1 H £ [# Qiagen A ],
cDNA & a1l £, 2xSYBR® £ PCR § it
FI A RS (L) AYRHECABRA R, KR
WoGR &l A RARA AR (dbat) AIRA T
pGEM-T # K H Promega (b5 ) AWHEARE
FRZS F] o Hi B AR 12 ) Northern 2238 147 £( DIG
Northern starter kit ) F1 {45 BCIP/NBT ( %] H
2K J >4 ( 5-bromo-4-chloro-3-indolyl phosphate,
BCIP ) /A b fiF 5 U (e % ( Nitroblue tetrazolium
chloride, NBT ) )l H Roche 2Wiy= i ( 1) A R
Ol BREFEIRF] Sigmaspin TM sequencing
reaction clean -up W H Sigma A H] . SI¥& A
DU FH T VL 5 S A 0 AR A BR S w55

Ze T W . 64 mL JCE AR KA F
Northern 7% 52 il 7 & $#2 i) DIG Easy Hyb
Granule H', 37 °C F#Hiiff 5 min £5EEEM .

PBST: 7 0.1% ( V/V) Tween-20 [ PBS,

TEVRTR : 50% 1 ki, 2xSSC, 0.1% Tween-20.
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AP ZZ Wi . 100 mmol/L Tris, pH 9.5,
100 mmol/L NaCl, 0.1% Tween-20,

12 HBEAAAHBIDE

B0 - 1) fE Bl A A B R, D CO, SRR
2 minJ5, H 75%EEA03 1 min, 1xPBS &Lk
JEETEA 1xPBS MRS . Kigt
LA T2 E A RNase 75 BR800 B

FE 7R 0 UEE T A T A AT DA A A 5 2
PN A7 AT HUA, A T FBR T AT R A
BEFS , /N0 Ed M N AR FE AR | RN AR B
FI7IE o AR 2 J5 R -1 iR i — 2 s
TR Z PR AE T E K MR A R e, 2P
i 1 Sk, BB SRS 8 R B A — 2 I
5 R % 1 b S M 8 S MR R, R
A Wi K AR I T s 2 P e ) 2218 40 o
WV IR o RBRIRRE | S ATHE NEBA 2SI A
HI RIS R AR B WA PT RS AR 5 A

1.3 RNA HJIREFIEER PCR 17

FHFHRE RNA MBS B )G THRA R

B RNA 20 1.5 mL 250450, 245 50 3k
T HURIME e DY 2B, 100 Skl Ha Py 2 5 g 1 S
Ju. WK . BHBRFIASMIIAR . 4% IR RNA $EEUR
G B VE UL HE 0 RNA L £5 vk B 22 )5 A1
cDNA A Wi & 5% 5% 5 cDNA, cDNA ikt
10 %5 )5 FFJE 4L PCR ¥ 344 AR . Al g H 1) 3
PR SRy A 52 565 2 i 0 AR 6 UG T 2 85 40 28 v O
TE AR AT 1 — AU AE B R SR ek i S
( NIEF7 ), %3N 5 NCBI $ediEd XM
022338437.1 J¥ 9| —3, HIFHUELASHE ORF K JE
41884 bp, Fifih— 4~ EF-hand Z5t5AT K
FEh 628 PMREEFRINE . HKHE NIEF7 HEH )T
IV R S Ot 5 PCR K514
gNIEF7-F: GCCTTGTTTCGACCGCATTT ; QNIEF7-
R: GCCTTGAGGAAGACCGCAG. %5 ¥4 1
FEYIK R 198 bp, TM 4348 60.04 F1 60.74,
PR N 102%, LR E R PCR ( RT-
qPCR ) JZ 8t % (20 uL): 10 uL 2x SYBR® F
2 PCR 141G, 1R 115 [ 974% 0.4 wl( 10 pmol/L ),
cDNA f5#f 2 pL. JEH %M 95 °C 30, 401K

HEFR(95 °C 55,60 °C 305s),95 °C 155,60 °C
60s, 95 °C 15s. # KA Nlactin FEHEAN N
Z KA (Wang et al., 2014 ), %R 3 MY
FEE B ANMEYFAS 3R ERE 2
AR IEDR A 8/ (Livak and Schmittgen,
2001 ), REEHE R 3 DAY EENTFEE:
PRUE2E . H DPS GEib 8 F it 47 o %
ANOVA K% , R Z 0 Fl K5 %5 ( Duncan’s #5545 )
iR EME (P<0.05),

1.4 ZHLEH RNA RArZe3s

141 RETWIGITMER AU AERT AR
FIRHT R ARAT T — AT M o R S A S
NIEF-7, 1 i 75 3% 20 R 6 DR 40 5080 28 1R 45 5 20
Mr, B ERE A 51 Y pGEMT-EF7-F .
TTTACTGAGCCAGGGCAT ; pGEMT-EF7-R :
GATCACGTCCGCTATTCACCT , ¥ 34 K J& Ny
296 bp. PCR ¥ ¥ WifA %K 25 pL, 10xPCR
buffer 2.5 uL, 2.5 mmol/L dNTP 2.0 pL, iEJZ i
519 (10 pmol/L) 4% 0.5 pL, HiH cDNA Fikx
2.0 uL, 5x10° U/L rTaq DNA $ 34 0.125 pL.
PHFF N 94 °C 5 min; 94 °C 30 s, 60 °C
30s, 72 °C 45s, 35 KFEH; 72 °C 10 min .
PR 2.0% BB B vk DI E bR A B
FFA R it & I 2tk B A R B ¥ B bR
BB AR pGEM-T b If46 A KB 14 - i 1
H B T o i IO - 326 T Y S A R A
AP AT

PREEBHME SR FORL,  LABRE DNA AR
FIFH M13 38 5198 B R RNA 555 1
() DNA #ifl . ¥ 48 Nk R AT [F b 973
FEIZE 2.0%3 N b s L Uk B ERO: Il i gtk H A
FB MBS - 20 CORAF

# A DIG Northern starter kit i&77] &4 5t
FEEARIE R RNA. HREFABUE R 20.0 pL,
3.0 uL DNA #i4g ( 100-200 ng ), 4.0 uL 5x
Labeling mix, 4.0 uL 5% Transcription buffer, 2.0
uL SP6 RNA H4G . 1RG5 42 °COK¥AE 1 h, i
A 2.0 uL DNase I 37 °C/Ki& 15 min B Z 4
DNA #ifiz, JA 2.0 uL 0.2 mol/L EDTA £ [|-%%
SR A B RNA FREF i — 20 IR Ak
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FalA 5 e e I RAE T - 80 °Co

142 ALWEBEEREZT HTRMEZHEA
FLAESE R | 7E G SRSk A A L
DL RS oy B N AR BE AY , AL R
SEEDRCAEEAE 1.0 mL FEER M 2.0 mL &.04%
i, 6 °CIElx 16-24 h,

W E VR, B DA REGS N 500 uL
PBST ¥ 2-3 K. %K 20 min.

F 40 kHz BY#8 7540 FE 3 min, W1 PBST 2%
M, A 200 pL & R K A (50 mg/L,
37 °C W¥F 5 min,

Wt 2R 1 K SR IA 200 uL H 2 R
W (2g/L, 2min J5WiH

H1500 pL 1) PBST ¥ 3 ¥k, A b 5E W F
K [EZ 20 min,

F PBST %t 3 K. IMA 500 pL HiZese i ( A
THRE ARSI ), 52 CHFE 1 he

W AR, A 500 L & A HEH K2y
W o REFEIMAET 80 °CALFE 5 min, REHE
FHEE 300 ug/L, 52 °CHRIBZLASIE® .

W 243 IRAEREAE DA A 500 uL 7%
VR, 53 °CIHUE 6 X, HIK 25 min, FHEA
0.1% BSA 1 PBST ¥ = RIETE 1 IR,

TEARIBE R ME B FR R 84 ( Alkaline phosphatase,
AP) B S FEPUR (HEA 0.1% BSA 1Y
PBST MR 121 000 %) Wi, iR
H 2h,

Ff 500 uL PBST &%k 5 ¥k, 4K 20 min, M
RV 500 uL AP 2% pP RS VEEOK

TERFURIE VR AN 4~ —R i, A28
Wty i, PREFIFRF, BRI,
IR s A T RS TR X A UG I B AT S84
LU BB
143 ALAWEEIMNE F|H BCIP/NBT &
R A A T, BAaFI AP Z Pk
Fie 1050 TR G IMAREARALUNTE 4 CRIE
W, AR e RS D e BT =
o, f e b 42U PBST B UG WO ST 4A R

2 GBRE59H

21 EERER. HUEMANEERNESSEH

211 MEFEBR e WU MR IR AN T B s i
THAGEPM (B 1: A), B, FARA—LeiE
AREEAGLL AR o H v 32 BRI 43 WA e Y 1) TR B R AR
AR/ — B 8 AN TF I /NI L o B M Y
B K 2] (B 1: B,

212 HEME W CETELIE N DS ITG, &
FASEEIE . I MERIELATTIS R AR
YT T8 T I R, R — B AR
TS, Feiiim R R . P IS A
T 5845 58 B — 5 PR I 2 1k F W A X6} R 1) — ok
DA (E 2: A BIREET GBI,
FEAR IS FRAE AR/ —, Bl H IR B (& 2.

B 1 B YaREGREIRS
Fig.1 Anatomical morphology of salivary gland of Nilaparvata lugens

A MERIRITEAL EIR B, MERIE A

1 f1 8 A/ IR 20 BRI

A. Location of salivary gland highlighted with black arrow; B. Morphology of salivary gland.
1: Principal glands composed of 8 follicles; 2: Accessory glands.
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B, C). WM HE R, R WiE .
THAL RIS o TS AR o I il a3
JANER , R AT T RIE I E N (Bl 2: D).
213 HHREERESE B AR ARG

Fhi—XTEEAL. 6 AREIV/IME . — RS . — X
BREARAT 1 MR SREE (K 3). SBAVNEREE &
B o ] 2 WA i A B, Mk A e
wh, IR,

B2 #BYRELERIIES
Fig. 2 Anatomical morphology of alimentary canal of Nilaparvata lugens
A. HLTEREN E . B, C,D. MiEIES. 1 Hl; 2: FW; 3. Bi; 4. BRE; 5 WHIRIR; 6. HEW.
A. Location of alimentary canal; B, C, D. Morphology of alimentary canal. 1: Midgut; 2: Hindgut; 3: Esophagus; 4:
Malpighian; 5: Salivary gland; 6: Rectum.

B3 EHNEERETHUESE
Fig. 3 Morphological changesin the development of male internal genitalia

A. L 24 h iR B, C. PMLJE 2-3 d ML DL BIMEJE 4 d MERL, 1. S
2: WREE; 3. MEVERAR; 4. AP
A. Male within 24 hours after eclosion; B, C. Males 2-3 days after eclosion; D. Males 4 days after eclosion.
1: Testis; 2: Vas deferens; 3: Paragonia gland; 4: Ejaculatory.

214 BEHMERESE LRME TAFEKRER
I R AR R, TR A IR AT T -
V9 (I 4. A-H ), M N 2Rl 245 —
SFTOREE . — XU IR . 1 RN SR
FIAEHCRE . OP S R e X, BEIA 24-33 ARBPEL
ANEUL, BERREDE /NS TS AR | MR 2%,
FEAT PN OP S A AE— o B 5LV A A B £
AN, OO B INERRIL A TE SR I . 224
WA BE S AF 1 AR IRE . SZRERTT 0F
BN R, BREER, R EE, Hg

A — R T L ) A A S A T — A AR IR PR o
SZBCAE A (B BT SRR, AR T 5 mp i DA A i
Zil (K 4: B)o ZZRLIRAA, SZHCHE AN AT WLEL
HERE (F5),

22 HHABRRIERAMFRGERRZ

2.2.1 cDNA FIlZEHREFBEANFBHHIA
FHA TR = 28 Kl i R & 5 R 18 mRNA H £}
) RNA, FRMI L RNA; T BIPEXT R A%
=5 N mRNA 7 AHE A, FROMIE L RNA,
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B4 HRANEEREZEES

Fig.4 Morphological changesin the development of femaleinternal genitalia

A B. 1%, SLH#EMM; C,D. 0%, WEyiil; B F W, W™ 8 G V4, o

H. V8, 7R, 1. B, 2.

M B A 5

3. B 4. CHCEE; 5. KGR,

A, B. Grade 1, transparent stage; C, D. Grade I, vitellogenesis stage; E, F. Grade I, matured stage;

G. Grade IV, egg-laying stage; H. Grade V, late egg-laying stage.

1: Ovary; 2: Lateral oviduct; 3: Common oviduct; 4: Bursa compulatrix; 5: Spermatotheca.

5 BCRAXENEXEENTH
Fig. 5 Changes of bursa compulatrix before and after mate

A, PPINIR I BN L B, FLAEIC AR ON 8

C. GIBUIBUNC ACHCINEE; D. = IH LA HC o

ik SCHCHE. ARCHHISCHCHEY, 0. SRR sS4 NI R A 5L A GIEY) .
A. Unmated ovaries in egg-laying stage; B. Mated ovaries in transparent stage; C. Mated ovaries in vitellogenesis stage;
D. Mated ovaries in egg-laying stage.
Arrow: Bursacompulatrix. The unmated bursa compulatrix is transparent and hollow, and the bursa
compulatrix with milky white contents after mating.

A pGEM-T #H &M cDNA JinjdeE T #4Er
#7518, EI cDNA J5114 T7-SP6 & SP6-T7 ( &
6: Ao HHEIT SR 7% NIEF7-5 46 A5 ] 2k
SP6-T7 (&l 6: B), R SP6 R4l nl i1k A& ik
NIEF7 JEPRMIE i, SiZBERFE %1 mRNA
ANREHAMRAE, AR SLI B BT IR S pE

NIEF7-1 #i AJ5 i T7-SP6 (& 6: C), BN SP6
RO LA R NIEF7 JERFE M S, 1S
IR B S mRNA H 432, ]l MI13-F/
MI13-R 5 9%k BHE FE B () Bk A 797 388, ) k4%
A BB IR PCR ZYIVE A I RNA #8411
DNA H4
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ATAAATCCAC

TATGGTCGAC
ATACCAGCTG

AATTTAATCC
TTAAATTAGG

ATTTGGCTAA
TAAACCGATT

TTCTAACATA
AAGATTGTAT

GCGAAGACGA
CGCTTCTGCT

TTAGCGAAGT
AATCGCTTCA

ATAAATCCAC

TATGGTCGAC
ATACCAGCTG

TGGAACACTT

ACCTTGTGAA

CTTGGGTCGT

GAACCCAGCA

CCATCATATG
GGTAGTATAC

CCAACATTAG
GGTTGTAATC

TCTTCAGGAT

AGAAGTCCTA

insertion direction in positive clone NIEF7-5 (B) and NIEF7-1 (C)

TGTGATATCT

CTGCAGGCGG
GACGTCCGCC

TGAAGAACAG
ACTTCTTGTC

TGTTGGCAAG
ACAACCGTTC

TGATGGAAAA
ACTACCTTTT

CCCAAGACCT
GGGTTCTGGA

GTTCCAGGTG
CAAGGICCAC

ATACTCAAGC
TATGAGTTCG

CCGCGAATTC
GGCGCTTAAG

TTACCGTTGG
AATGGCAACC

CCTTCAGAGA
GGAAGTCTCT

GTATTGAGGT
CATAACTCCA

TATATTATCC
ATATAATAGG

AATAGCGGAC
TTATCGCCTG

TATGCATCCA
ATACGTAGGT

ACTAGTGATT
TGATCACTAA

ATCCATATTC
TAGGTATAAG

CTAAAAGTAA
GATTTTCATT

TCTTTGCAGT
AGAAACGTCA

GCTACTATTT
CGATGATAAA

GTGATC
CACTAG
—

TGTGATATCT

CTGCAGGCGG
GACGTCCGCC

CGCTAATATC
GCGATTATAG

CTTCGCCGTT
GAAGCGGCAA

TTAGAAAACG
AATCTTTTGC

CCAAATTGAC
GGTTTAACTG

TCAATTCAAT
AGTTAAGTTA

ATACTCAAGC
TATGAGTTCG

CCGCGAATTC
GGCGCTTAAG

AACACAGCCG
TTGTGTCGGC

ATCATTGTTA
TAGTAACAAT

CCACAGTTTA
GGTGTCAAAT

ATTTCTTCTT
TAAAGAAGAA

GCCCTGGCTC
CGGGACCGAG

pGEMT-EF7-R

TATGCATCCA
ATACGTAGGT

ACTAGTGATT
TGATCACTAA

TCGGCCAAAT
AGCCGGTTTA

CAGCATACTG
GTCGTATGAC

TCGTCATTAC
AGCAGTAATG

TTTTGTGAAT
AAAACACTTA

AGTAAA
TCATTT

PGEMT-EF7-F

B 6 pGEM-T #H{kd cDNA FEAFETFEE (A). FEEEE
NIEF7-5 (B ) #1 NIEF7-1 ( C) # cDNA B4 75 6]
Fig. 6 Schematic diagram of cDNA insertion direction in pGEM-T vector (A), cDNA

ACGCGTTGGG
TGCGCAACCC

PGEMT-EF7-F
TTTACTGAGC

AGCTCTCCCA
TCGAGAGGGT

CAGGGCATTG

AAATGACTCG

ACAAAAAAGA
TGTTTTTTCT

TGACGATAAA
ACTGCTATTT

ATGCTGTAAC
TACGACATTG

GGCCGACGGC
CCGGCTGCCG

ACGCGTTGGG
TGCGCAACCC
PGEMT-EF7-R

GATCACGTCC

GTCCCGTAAC

AAAAATGTCA
TTTTTACAGT

CTGTGGCGTT
GACACCGCAA

AATGATAACG
TTACTATTGC

TGTGTTGATA
ACACAACTAT

AGCTCTCCCA
TCGAGAGGGT

GCTATTCACC

CTAGTGCAGG

AGTAGCGGAT
TCATCGCCTA

CAAAGAACCT
GTTTCTTGGA

TTTTAGTCTC
AAAATCAGAG

ATGGATCCAA
TACCTAGGTT

CGATAAGTGG

AATATAAGGT
TTATATTCCA

CAATACTTTT
GTTATGAAAA

TGAAGGCTTG
ACTTCCGAAC

CGGTAACTGT
GCCATTGACA

ik IR T 519 A shie 5 cDNA K7 1] . SREOmkIE R SP6 A HEH 31 7751,
TRIZF 51 NIEF7 FE A4 1E [l FUS 1] 5 9007

The direction of the arrows indicates the orientation of primers, initiating transcription or cDNA.
The SP6 polymerase promoter sequence is highlighted in green. The forward and reverse primer
positions of the NIEF7 gene are marked with the underline.
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222 ERAMEESWMEMEET  FHYOL
ZE R PCR BURHT 17# KEL NIEF7 JE IR A
A, DA TR I (R EB A 1 ik AR M S I, &5
RBn NIEF7 PR L A= 58 2% IR i A vp
FKik, HAEEIH M FRIAE B T HALERA,
A i 38 A SR N AR A TR e RaE (B 7)),

o o [\*)
(=] W [=}
1

NIEF7HIREXS Rk &

Relative expression level of NIEF7

S

$<§9 & yve g Cb&Q&O
B REARFARA
Different tissues from Nilaparvata lugens
7 NIEF7 EE#EHERARHA T EE PCR 24

Fig. 7 Quantitative PCR analysis of NIEF7 genein
different tissues of male insects

P RO R bR e 22, T BRI 3 A
BE, BMEE 3 REARERE . NIEF7 ERERE &N
BRA 2 ATk, L Nlactin JER R B LA L 4 R
B AE/NE F 8 7R 2 Duncan’s B 8 M 25 A I 7E 0.05
K- I NIEF7 SEH 25 BA B 22 5% MIRO: ffEth
INABEES; TT: SiL; VD: Wiki%; AG: Mfilg; FB:
fEWitA; GT. Wpii; FIRO: MR NLETESS,

Data are mean+SD, all data are 3 biological replicates with
3 technical replicates. The expression level of NIEF7 gene
2722 piethod, and the Nlactin
was used as the internal reference gene. Histograms with
different lowercase letters indicate significant differences
between expression of NIEF7 at the 0.05 level by Duncan’s
new multiple range test. MIRO: Male internal reproductive
organs; TT: Testis; VD: Vas deferens; AG: Accessary
glands; FB: Fatbody; GT: Gut; FIRO: Female nternal
reproductive organ.

was calculated using the

SR A5 25 S B, A R BRI X BEgE U
NIEF7 IE AEH%EH 2258 fa, BB E S
(Bl 8:A ). 235l HUFH NIEF7 i U258 I
T BZREES (K 8: B), FHiZHL 1e M
HOHUANTRIE o TE AR IR M A B 1 I R AS T
TR 24525 (18 8. C), ek 5 ik
i S R BB A T I R A A E (R 8
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Fig. 8

In situ hybridization of NIEF7 in male internal genitalia

A, BITEXTIE, 5 IE SCHREHIRAC ) 24w kMR Ml LR B 5 R SUIR BT 2R 58 ) 25 45k AR E A 5

C. 5RSUIFRAT S ME B ;. D 5 5OURBHRSE
SR MER PN B R N AR BE AR s F NS S SCRREE

B LS AR ER s B, BIVEXTAR, M5 IE SGIRET A%

ZRACHY 223K MR P A BRI AR A s G M5 SR

BHoRse 2k ME R by B RN AR SR AR s H. S5 RCUIREF RSSO LN AR B A o R S 5 AT AR I
B AR T P A B s JE R R SRR L 3
A. Negative control, head-removed males hybridized with sense probe; B. Head-removed females hybridized
with anti-sense probe; C. Whole males hybridized with anti-sense probe; D. Head-removed males hybridized with
anti-sense probe; E. Negative control, internal genitalia isolated from head-removed males hybridized
with sense probes; F. Fat body isolated from head-removed males hybridized with antisense probes; G. Internal
genitalia isolated from head-removed males hybridized with antisense probes; H. Internal genitalia hybridized
with antisense probes. Signal development can be observed in fat body and internal genitaliain males,
especially in testes and paragonia gland.
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