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W YEAZZEERE NETS 94 FHEMINEE o

FYRT, T &, ZRE, 2kE, R &, BRRE,
FHEX, x| B, KEK

(WA AN R BERE PR TS, K7 410125)

WE: (BB AMFEAT RS ARAL AT LRGP ESTRE, ML RAR E715 2425
BB TR R AR, ARG S48 & & Nilaparvata lugens NIET5 & 5 F 45 W B A 4 5 5)
Ak, A8 R BRI B 6 A AT R 0 TR AR T ¥t [ 5k ) ABER AT 5 9] st Ao Bl R A & A
BB B A R LB R AF NIETS 9 cDNA 31, 5+ 4] i RT-PCR #» RACE # R 2 2L 8t 47 ¢DNA 5%
M s AR A A3 8 R TR 547 NIETS % 7% & 69 25 45k #) ) MEGAS. 0 4F 4% 3% (neighbor-
joining, NJ)#j# % et ALt #)JA RT-qPCR #m) NIETS B H 4 FZ AL B AR E L FH& (5.
1 -5 kAo k)5 8 FRREAL(K L EER T JERR P Bde ) e 3 #25 RAk
ES 0.2 pg/ 3k 20-2 508 % & (20-hydroxyecdysone, 20E) Jj& 9 & ik i, i@ i j£ 44 % 3 47 RNAI
A E 3 Bk &k 20E A R £ 42k B NICYP314A1 j5 ) | RT-qPCR #m) 3 #3% & F NIET5 4
FAF B EAH AT RNAD TR 3 Ao 5 835 & NIET5 B 3 35 2P LA Ry KA G, ) A
RT-qPCR A2 3 #2% & & NIETS B 45 F A 09 38 2 WLAR3% NIETS 445 23 fo 5 #25 R BLE
Fo B 250k, 0T NIETS 69 5 AN sEF AR E A X 2, [ 4R ) LIER 3B CE NETS 095 4%
F K, 4 34 4% % NIE75SA, NIE75B, NIE75C, NIE75D #= NIE7SE ( GenBank % 3% 5 4% 24 ONO086330,
ON086331, ON086332, ON086333 F= ON086334 ) , 145 A & & 34 AL AT L A 64 b % IR T 2 M0, &
Gt A AT B ILE 5 AR E Pediculus humanus corporis #24% & /> ¥k Blattella germanica % E75 & G
RAE—A RT-qPCR &R 27, NIET5 3 5 AN FZARBLA RE 69 L F Fe L 2R K41 NIE75A #=
NIE75D ¥ %3k 5 578« B A K F M- %A%, NIE75A, NIE75B #= NIE75C ¢ %k &5 NIETS —
B, NIE75D J£ 4 #de 5 850 AT £ A 23 £ 0k &, M NIE7SE JE i & ¥ 09 538 &5 NIETS 5 /4%
FALESBE R AL P YA Ak 42 NIE7SB, NIE75C, NIE75D #o NIE75E 15 % F & 43K, W
NIE75A ZERg s R ¥ & Rk 20K #5564 A= 8 h B, 4L 220 NIETS #9 & ik 38 % m oy sh R4 4 %) b
BT 4.7 #25.0 4%, % RNAI F#48 7% 5 NICYP314A1 J5 48 h B 43248 NIETS 09 Fik S5 3 B (iE
4 dsGFP) M. 2% TR T 47.8% ; RNAi 25 % R WA f£ 3 8 25 &k b2 4% dsNIETS )& 55045« BBtk
Mo, MO ARG AR S #h R P RS dsVIETS $ 808« A E A4k, B kK3 F= 5 b2 &
24t dsNIETS ¥ ik R BRI F R4 100% o=, RA NS NEFAY TG 4 B £
A st — R TG N R I AR, BL NIETS AR 5 ANk A G & 8 2 09iAdx
X Fo (4B TaEP NETS RAF LA S5 MEFR, BA KR 69 % B Fe L 8 Gk 4 RNAL 5 R &
B, NIETS 2R 5 ANEF KRB BHARLTANSE, NETS LA EBCAS LI RLETEHA,
FEIE . ABTCEG TR NIETS; #30K; RNAI; St
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Abstract: [ Aim] Ecdysone regulates the molting and metamorphosis processes of insects through
signaling cascade, and the nuclear receptor gene E75 is an early response gene of the signaling pathway.
The objective of this study is to analyze the molecular characteristics and biological function of NIE75 in
the brown planthopper, Nilaparvata lugens, so as to provide new molecular target for the management of
N. lugens and development of new pesticides. [ Methods] The ¢cDNA sequence of NIE75 was obtained
based on sequence alignment, homology search and N. lugens transcriptome data, and cloned by RT-
PCR and RACE technologies. The structure characteristics of the protein encoded by NIET5 were
predicted using bioinformatics software, and the phylogenetic tree was constructed using the neighbor-
joining method of MEGA 5.0. The expression profiles of NIE75 and its transcripts in different
developmental stages (egg, Ist — 5th instar nymphs and adult), different tissues ( head, thorax,
abdomen, cuticle, wing bud, fat body, midgut and leg) of the 5th instar nymph, and the 3rd instar
nymph of N. lugens after injection of 0.2 pg/individual of 20-hydroxyecdysone (20E) were detected by
RT-qPCR. After knockdown of NICYP314A1 in the 3rd instar nymph by RNAi via dsRNA injection, the
expression level of NIE75 in the 3rd instar nymphs was detected by RT-qPCR. After downregulating the
expression of NIE75 in the 3rd and 5th instar nymphs and its transcripts in the 3rd instar nymphs by
RNAI via dsRNA injection, the expression levels of NIE75 in the 3rd instar nymphs were detected by RT-
qPCR, the effects of knockdown of NIE75 on the molting and metamorphosis of the 3rd and 5th instar
nymphs of V. lugens were observed, and the regulatory relationships of five transcripts of NIE75 were
analyzed. [ Results] Five NIE75 transcripts NIE75A, NIE75B, NIE75C, NIE75D and NIE75E ( GenBank
accession numbers are ON086330, ON086331, ON086332, ONO086333 and ONO086334, respectively) of N.
lugens were cloned, and their encoded proteins all have typical nuclear receptor conserved domains.
Phylogenetic analysis revealed that NIE75A — E clustered with the E75 proteins of Pediculus humanus corporis
and Blattella germanica. RT-qPCR results showed that five NIE75 transcripts had different developmental and
tissue expression characteristics. The expression levels of NIE75A and NIE75D in various developmental
stages of N. lugens were low, the expression dynamics of NIE75A, NIE75B and NIE75C were consistent
with that of NIET5 and the expression level of NIE75D increased to the highest level before the molting of
both the 4th and 5th instar nymphs, while the expression levels of NIE75E in adults were the highest.
The five NIETS transcripts were expressed in various tissues of the 5Sth instar nymphs, with NIE75B,
NIE75C, NIE75D and NIE75E highly expressed in the leg, and NIE75A highly expressed in the fat body.
The expression levels of NIETS5 in treatment groups significantly increased by 4. 7 and 5. 0 times,
respectively, at 4 and 8 h after 20E induction, as compared to those in the corresponding control groups.
The expression level of NIE75 in treatment group was extremely significantly down-regulated by 47. 8% at
48 h after RNAi of NICYP314A1, as compared with that in the control group (injected with dsGFP).
RNAI results showed that injection of dsNVIE75 into the 3rd instar nymphs resulted in the failure of molting
and phenotypic defects, while injection of dsNIE75 into the 5th instar nymphs resulted in the failure of
metamorphosis and phenotypic defects, and the 3rd and 5th instar nymphs injected with ds/VIE75 could
not complete the molting process and eventually died 100% . The phenotypic defects appeared only when
all the five transcripts of NIE75 were knocked down, but did not appear when a single transcript was
knocked down, suggesting that there is a complex regulatory relationship between the five transcripts.
[ Conclusion] There are five NIE75 transcripts in N. lugens, with different developmental and tissue
expression characteristics. RNAi results suggest that five NIET5 transcripts have obvious functional
redundancy and NIE7S plays an important role in the molting of N. lugens.

Key words: Nilaparvata lugens; nuclear rpewpleadedYfén Bripdymaniontitssl Brak/or U?thsflgS 230.110, on 06/25/24.
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WE R R A5 5 B A K S AR KRR B
it EE AR T, 8 I R e a5 e AR A
T, IR AS L IE & A KRR B 8, S B0t f
W AR R B WRIE , EL AT, 20- 58 5L K
2 (20-hydroxyecdysone , 20E ) i 15 55 i fz ik 25 52 4K
(ecdysone receptor, EcR) F1#8 /5. 1]% [ (ultraspiracle
protein, USP) {1 5% — JRAKZE 5, 9K I 8 2o 1150 #0
KU 37~ 19 EcRE X8k 42 T W00 2 AR 40
BRI R IR | DT IRCTE W50 B R Gk e by, 2 5 R
HEIG AT ES KT A W R S5 45 AR
W3l GR/NJLEE, 20105 FERE &4, 2012) , E75 52
— PRS2 AAIE D JB T NRL SR, SRl e MR 5 5
fL538 1% 1 5L i) 3 2 [N (King-Jones and Thummel
2005)  BFFEFRM, E75 LEJAE S Drosophila 1t 12 ¥t
ESESl WAl E S ERERlN e W S LS
TEAETNREA [R] %5 % 7K ( Bialecki et al., 2002) . [§
SRR A, E75 1) [R5 35 PR R 3 S AP B Aedes aegypti
(Pierceall et al., 1999) . 4% Bombyx mori (Li et al.,
2015) B KA WE Apis mellifera ligustica (Paul et al.,
2006) FRHIAHE Tribolium castaneum (Xu et al., 2010)
I #4 BB v Leptinotarsa decemlineata ( Guo et al.,
2016) 455042 A8 35 B HURNE [ /N Blattella: germanica
( Mané-Padrés et al., 2008 ) F1 KHE Locusta migratoria
(XU AE, 2020) FE A8 35 B R ih A 4

15 K\ Nilaparvata lugens J& BB 1 2228 75 B
U, A2 PN A RO 3 A B B, e
535 AR, B 22 ) A 72 R T o -
W8 R e BRUAY T - R P B 72 2 3 o 8 A e 5
B, AR A5 R M B B B BB RE T (L et
al., 2018) . & T 45 KE\ 20E £ Bl b 36 Je A= KA ¢
T2 2 (Li et al., 2018 ; Zhou et al., 2020 ; Yang
et al., 2022) fHJE5C T4 € EUE B 8RS S 11
WFFERD  HABIFFE X 8 7 4 ) U K A2 25 LB A
e 3 B AR AR R A 2R L, AR LIS
TRECHAFTE G ik v B ) L AL A A 4
S 2 5 U R R G A e 1 KR PR VIETS
()R] AR YRR TR R B 5T L 23 ki, JF i
— B30T NIETS (358 R X CEAER AT
SENA), DL = T W0 e R 4 R O e IR R
T RNAL 13 H 2 il S A i B AR B A

1 #MBl57AE

1.1 #ikER

HOAE 78 2 N 2R AR T 4R 3R TR UK S Orvza
satva S TN |2 ARLL B W SR 5840 1R (27 +
1) C ML 80% +10% , )6 J& 1 14L: 10D, H
e R BN A

1.2 5 RNA g92EUH0 cDNA 5 1 %5 K

WO 1.1 5 IE R 3R AT #E TR ELER (100
BO 1 -3 8 A (4 150 k) 4 #5551 -3 KAk
(%90 3K) .5 55 1 -4 RAEHRHMO0 -2 H &
(4% 60 %) AN[E] A B IR i, 55 263 200 3% 5
W BOF R R T e B sk M I R B B EE IR
Utk R AR E T 1.5 mL Eppendorf 4, LA |4
A PRV E FERL AT 3 AR A AR I
ARG ET - 80 C kAR & M. 1 CEE
RNA A4 IBCR I Qiagen 24 ) A2 7 A 5L RNA $2 1500
745 ( RNeasy Mini Kit, Qiagen, Valencia, JI&K),
PRI EZ BT & B AT, FIHT 1. 2% SRR i
FEL UK AN 56 BE 1 ( Nano-Dropl000 Spectrophotometer,
Thermo Fisher Scientific, Rockford, JE[E) #5ill fr 2
HURNA (588 FR BE . cDNA 28 1 R Y5 iR
JH Toyobo 7\ &) B4 S 5 551877 & ( ReverTra Ace qPCR
RT Kit, Toyobo Co. LTD, Osaka, H7A<) ,RNA fiki iz
91 g, LA Oligo dT FIFEHLG ¥ 4G 514 o
1.3 EFERR.ZESFIISHT

MR A JiE Sl Drosophila melanogaster A5 [E] /)N
Wi £75 JLIR O FF 90K 145 VS s, 19 24 R EL
3k E75 F:K cDNA FF41 . | ] Primer Premier 5.0
Bt Wy (3 1) X HHE4T RT-PCR 3ef, DIHe KA
FIEIR A cDNA BT PCR 973, LW AK 5
10 x ExTaq Buffer 2. 5 plL, dNTPs (2.5 mmol/L)
2.0 pL, IEZIM54 (10 mmol /L) % 1.0 L,
ExTaq fiff 0. 125 pL, cDNA #ifg 1.0 L, XZEK
17.375 pl, W FRT : 94 CHASYES ming 94 CAF
P30 s, 58 CiEk 45 s, 72 CIHEMf 1 min, 38 F
;72 CHEA 10 min, 4GP i zife)fq T b
TR W H AR A IR W) AT R I e, 5" A 3
RACE U HE SO AR R K FE T 2 B SMARTer
RACE i85 ( Clontech, EH) #E47,

I\ 235 S F 7 5 41 2 3 &iF DNAstar Lasergene
B4 (hitp: / www. dnastar. com/) 58 i, F F
NCBI #_I- ORF #¥3% T. 4 ORF Finder (http: / www.
ncbi. nlm. nih. gov/gorf/ gorf. html ) & $% Ft K T 5 )
TEAE , A FH R ExPASy §H128 31 347 B98I0 2
LR 41 (http : // web. expasy. org /translate/ ) , F1] F]

ey CECR H#TAA BN T & P XA K Bblifishoed froMGids Tedkdibi (i 6rRVolghinzs £7svep 110 dnosrzirea, nih.
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Table 1 Primer information

Elk7) IEFFEFI(S"-3") B FFFl(s" -3") P (bp) &

Primers Forward sequences Reverse sequences Amplicon size Purpose

NIE75 CTCACGATCGCAGGAGAAGG AGGACTCTCCATCAGCGACT 1543 RT-PCR

NIE75-RACE TTGGGGTTCAGTGGACAAGCCAGAGT CCCCGCCTCTCTACGACACCAACTCT RACE

qNIE7S ACTTCTCAAAGCCGGTGTCT GTTGTGGATCGACTCCCTTT 121

qNIE75-A ATGGTCATGGAACTTCGTGAAT CTTGGTGCACGGTCTGTACT 162

qNIE75-B TGAGTCCGAGGGCTGTGATA TGGAATCCAGACGCCTTGTC 147

qNIE75-C TGTTTGCACTCAGACGATGA CTGGCAACAAGACGAAACAC 117

qNIE75-D AGCTTGGTGTGGCGTGC GCACTGGGAGCTTTTTCAGC 106 RT-qPCR

qNIE75-E TGCGGAGAAGAGTTACCAATTTTGAA CTCCTGCGATCGTGAGTTGG 146

qNICyp314al TTGTTGCTCAGCCATCTTTC TGCTGGGAATGTCGTATTGT 102

qNIRPS11 CCGATCGTGTGGCGTTGAAGGG ATGGCCGACATTCTTCCAGGTCC 159

gNIRPSIS TAAAAATGGCAGACGAAGAGCCCAA TTCCACGGTTGAAACGTCTGCG 150
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsNICYP314 Al 460
TGTTTTCGCTGGCCACATTC CACGTTTCGCCTTGTTCGTT
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsNIE75 448
AAAGCTCGACTCACCCAGTG AGGACTCTCCATCAGCGACT
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsNIE75-A 189
ACATGGGGGCGGAGCTCTGA ACGAAGTTCCATGACCATGTT
TAATACGACTCACTATAGG TAATACGACTCACTATAGGG

T7-dsNIE75-B 298
GCCTACCGTATCGGCTTGTG CCTTATCACAGCCCTCGGAC RNAi
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsNIE75-C 496
TCCAGTCTTGAACTCGGTCC GTGCACGAGTCCAAATCACC
TAATACGACTCACTATAGGCTGAGC TAATACGACTCACTATAGG

T7-dsNIE75-D 301
TGAAAAAGCTCCCAG CATCAAGTACCGTTACGAGTTTTAT
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsNIE75-E 399
AGTGTATGTCGCTCGCAACC TGGTAACTCTTCTCCCATGACTG
TAATACGACTCACTATAGG TAATACGACTCACTATAGG

T7-dsGFP 356

CCTGAAGTTCATCTGCACCAC

TGATGCCGTCTTCTGCTTGT

TRIZLFER T7 RNA RA i3 3 F 77 51 TAATACGACTCACTATAGG, The T7 RNA polymerase promoter sequence TAATACGACTCACTATAGG is

underlined.

gov/cdd/ ) Fil EMBL 7E 244 SMART (http ; // smart.
embl-heidelberg. de/smart/set_mode. cgi? NORMAL =
1) X G EERR P 9 AR 45 K AT T, 15 28 L TR
J¥ %1 3 5+ NCBI [ I+ BLAST #& )% (http: // blast.
ncbi. nlm. nih. gov/Blast. cgi) 5 GenBank H1 9 nr JEE
AT A JR M 48 R, IF A ClustalX2 ( Larkin et al.,
2007 ) 5 HAl B 4 W) 957 5 34T 2 77 81 ok, R
A4 ( neighbor-joining method ) 7E MEGAS. 0 4xk {4
1 (Tamura et al., 2011) 521 25 % 8 W ORI RE, %%
o3 SCESE ARSI YR S 1000 T,
1.4 NIETS R HFERARR I = RIEE

RT-qPCR #:% ] Toyobo Z\ &] A SYBR Green
Mix I, B 1.2 545 B8 K R 7 % B Bt
S W RN RIZH R DNA g #8idi, UL NIRPS11
I NIRPS15 N ZH:K ( Yuan et al., 2014) , 51 ¥) 7

R 10 pL, FR 5147 (10.0 pmol/L) 4% 0. 8
pL, ¢cDNA 2.0 pL, N FEF: 95 C AR 30 s;
95 CAEME S s, 60 CiR K KIEAH 35 s, 45 AMEIR,
BARER T 3 IR T
1.5 20E if S5 NIETS RiZEHNE

Ll 10% i £ I F4F 20K ( Sigma ) i B 22 4k i
5 wmol/L ARAE#H , 2% Zhou 55 (2020) By J7 %
W& NIET5 %} 20E 5 SN, PhceE €l 3 ik
BB 0.2 g 20E (Sigma) , LA S S5 1)
10% AR R %f B, 43 BIAEFEST IS 4, 8 FiT12 h 4881
RNA IS % 5% 1 eDNA B3/~ B[] 5 7 5% R Ab
PRI 5 ANEYREES 10 Sk A0 1 AR E
A, 43t 50 Lk, SR RT-qPCR £ NIETS
FEXT HE AN 20E Ak B Ay 45 Bisf i) i, 10 2 3K 1, 5 9 TR
1.4 75,

ST, SRR (20.0 pL) : ddH,0 6.4 whio ke from https /cabidigitallibrary.org by 128.175.230.110, on 06/25/24.
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1.6 RNAi 321§

B AR A BT oY (2L e 45, 2017) , B
20E 4 R CHEIL NICYP314A1 4T RNAL 528, %
A Ambion X #| & ( MEGAscript T7High Yield
Transcription Kit, Austin, 3&[®E ) JF 47 NICYP314A1
H GFP (XFHR) dsRNA [ oG 555 1L, VR B
4.0 wg/pL, AHCHIWIFHIILER 1, PRI 3 445 tid
o B A S dsNICYP314A1 (25 o/ k) , [R] IS
TESHEF AT dsGFP AR X IR o TR 48 h iy i
G HUE B RNA, JF S % 5y cDNA L o BRI S
dsNICYP314A1 IR E 5 M EYHERE 10 Sl
J LA e, 3t 50 Sk, SR ] RT-gPCR
Kol NICYP314A1 F1 NIET5 (9363k &, kA 1.4 45,

% Ambion &7 & ( MEGAscript T7 High Yield
Transcription Kit, Austin, 3&[E ) #:4f7 NET5 KH 5
AL AN GFP(XFHR) dsRNA 1A S5 1, e
FEHRE N 4.0 pg/ wWL, MBI WP H) LR 1, il i
T SHCEr dsNIETS F1 dsGFP 1154 48 KA 3
HU(25 nl/3k) A1 5 J4 HL (100 nL/3k) AR (Xu et
al., 2015) , 5 DEESEANY dsRNA 43511 5 24 %
A3 A H(25 nl/3k) o S 1 d, BERSE TR R
A, B 5 2 B WS ARG D0 A7 HUR B O
AT 3 W AP TR 3 AR RE R ) 0
= 4E B AR S VHX-6000 T 5L 3 1 F1 S # I
TR Fr o RAOPRE S AN EA BER 25 kil K
A, TSRS 4 REEUR 3 MEE , B0 EE
HUS ~10 Sk T4 EUE RNA I 528 5% 1 cDNA |, F)
JH RT-qPCR #5il] NIETS F HAG A Rk i, 7k
] 1.4 75,

1.7 BiESH

PR (1 FH o 26 3A TR A 270 1 (Livak
and Schmittgen, 2001) . %45 5> 7% F DPS £#j5 4k
P Z GE (Tang and Zhang, 2013) , H iy~ kb 2 1) £
PR HT ¢ K9 AT H B, WA DA Ak 3 1) 254 R
BAN R TT 2250 HT (one-way ANOVA) XU 2 J7 2550
#fr (two-way ANOVA) , F:%F Duncan [CHrE ) 22 1%
PEAT 2 H AL

2 #ZR
2.1 #XENES EENEESRZ%E4A4S

TEM REVAR N AR 2) T 5 4~ NIETS BY%% 5t
Ao AR R MRS F 5 T /NG 5 NG AR LB

NIE75B, NIE75C, NIE75D F1 NIE75E ( GenBank %t
%5 41 5 B ON086330, ON086331, ONO086332,
ON086333 Fi1 ONO86334 ) , H: JF jift I 332 4E 43 %1 K
2292, 2385, 2445, 2 049 F12 103 bp, 53 5l 4w 15
763, 794, 814, 682 Fl1 700 I~& £fg ., NIE7S & T
NR_DBD_like #8511 NR_LBD #5855, B4 %%
PREF AT 19 DNA 25 45 SRR FR 25 5 (.5, 9 LA
NR2 FEAZSEARE S AR AT 45 A 5l - Bk PRy S PR 3
TE45 K935 ( A/B domain) , DNA %% & 4% ¥4 3 ( DNA
binding domain, DBD) \£%8% 454438, (hinge domain ) |
Pt {4 45 4 38, ( ligand-binding domain, LBD) Fl1 1] 25 [
C V45 # 1% ( C-terminal domain) o X 5 P FEAS YR
Ry H ¥ B A NR_LBD _ERB 45 #45, (H LA
NIE75A, NIE75B #1 NIE75C E.f5 NR_DBD_ERB %4
Fsl, H. 5 FAE A/B 45 5 M 45 0 Sl A7 7 22 57 (&
1), DBD F1 LBD 4544 355 15 2 5 2R g | 352 K B ise 2
& FERT Culex quinquefasciatus | P4 775 W W ME 4 /N
Nasonia vitripennis T 5 0173 ¥ . ThE ST o 7t
[E] /N AR Pediculus humanus corporis F15i & 4
Acyrthosiphon pisum [{) E75 &5 [ AH N 45 #6) 38 5 B —
B ), A o B AR EURE ] /)N e )
E75 HHFIIRAE—E(E2) .
2.2 #EYE NETS ERRHEERANER = RILE

NIETS FE46 REL 1 W5 BUBIRT S 88 dUS Y
PR, M S A AT R R Rk
EA—F, o NIE75A F1 NIE75D [ 3% 53K #4IR,
NIE75C Wikt it , NIE75B F NIE7SE {3155
JEH, NIE75A, NIE75B 1 NIE75C W2 LS5
NIETS —30, 70 1 25 WUBR S 2 U i 2R3k
R, T NIE75D 7E 4 RS 8158 1 i 22 38 13 2
i, NIE7S E TE /8 b 0 2638 1 de s, R B 5 A%
KA BELEA R 91 R HE4E D, SL[R) 58 i NIETS 1Y
Iie (K 3) .

1Ek MR 3 el ik NIETS F1 5 AN s
TEN ) R b i s o 7EH A 5 Fhdl ZLrp, MIETS
e P RIR R, HUCRAENR IR FE 2 rh 3R
ZERIK; NIE75B, NIE75C, NIE75D F1 NIE75E 4,
IR TE R R IA iR s ME75A TENR TR i 3Rk
iR m, TR IR T 2 h Rk R, KB S
M SRALEARIHL PR RBE WA ZER (K 4) .
2.3 20E i & K NICYP314A1 RNAi 5 NIET5 Hj

RT-qPCR Z5 5 /R, 54 B2 (141 10% 2%

(Mané-Padrds et al., 2008 ) , 735l i 44 29 Nibolhbaded f,roﬁﬂr&kp;ﬁf’éﬂég@mﬂ&y%%m%iﬁﬁb{%ﬁbelfsﬁﬂ 12 h
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Fig. 1 Amino acid sequence alignment of NIE75 of Nilaparvata lugens and homologous proteins from other insects
EHRVEYFh K GenBank % 5% 5 Origin species of proteins and their GenBank accession numbers: NIE75A — E. # K&l N. lugens, ON086330 —
ONO086334 ; CqE75b; ##& FE ML Culex quinquefasciatus, XP_001849917. 1; AaE75C; ¥ K fJ B Aedes aegypti, CAL36975.1; AaK75B; % iy
Aedes aegypti, CAL36974. 1; AaE75A: 3 F fft I Aedes aegypti, CAL36973.1; DmE75A; M JE B W% Drosophila melanogaster, NP _524133. 2;
DmE75B: M SRMG Drosophila melanogaster, NP_730321. 1; DmE75C; M B4 Drosophila melanogaster, NP_730322.1; AmE75X1 . 7§ J5 % 1%
Apis mellifera, XP_006564380.1; AmE75X2 . W5 % ¥ Apis mellifera, XP_006564381. 1; AmE75X3; W47 % ¥ Apis mellifera, XP_006564382.1;
BmE75B; Z 4% Bombyx mori, NP_001106080. 1; BmE75A ; ZZ 4% Bombyx mori, NP_001106079. 1; BmE75C; ZRA% Bombyx mori, NP_001037042.1;
NvE75 ;. MR 4E 45 /N Nasonia vitripennis, XP_008204671.1; BgE75A : f[E /Nl Blattella germanica, CAJ87513.1; BgE75B; fH[E /N Blattella
germanica, CAJ87514.1; PhE75: AR\ Pediculus humanus, XP_002426029. 1; TcE75X1: 5 #L4% ¥ Tribolium castaneum, XP_008197843. 1;
TcE75X2 : FRPUL ¥ Tribolium castaneum , XP_008197844.1; LAE75X2; 44 B i Leptinotarsa decemlineata, AKN56578.1; LAE75X1; 44
i Leptinotarsa decemlineata, AKN56577.1; ApE75X1 ; i 54F Acyrthosiphon pisum, XP_008180288. 1; ApE75X2; Hi &14F Acyrthosiphon pisum , XP_
008180289. 1; ApE75X3 . i &.9F Acyrthosiphon pisum, XP_008180290. 1 ; ApE75X4 . Bi &.9F Acyrthosiphon pisum, XP_008180291. 1; ApE75X5: ¥i
WL Acyrthosiphon pisum, XP_008180292. 1. [§] 2 [d], The same for Fig. 2. ZnF_C4. Cys4 (C4) 548254 Cysd (C4) zinc finger domain; HOLI .

Bl iR 25 & 4544 18, Ligand-binding domain.
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Fig. 2 Phylogenetic tree of E75s of Nilaparvata lugens and other insects constructed by neighbor-joining method

based on amino acid sequence

PEALA T S BT FR A T 1 000 (REE RS 43 HAE, BB KR KF 50% 1 B A5 43 1. The numerals on the node of the phylogenetic

tree represent the bootstrap values of 1 000 replicates and only the bootstrap values above 50% are shown on each node of the tree.
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Fig. 3 Relative expression levels of NIE75 and its different transcripts in Nilaparvaia lugens at different developmental stages
A: NIET5; B: NIE75A; C: NIE75B; D: NIE75C; E: NIE75D; F: NIE75E. EGG: BJ Egg; N1 =3 435 1 =3 #4357 1st - 3rd instar nymphs,
respectively; N4D1 =3 43510 4 #3585 1 =3 K3 1 Day-1 -3 4th instar nymphs, respectively; NSD1 =4 43528 5 #3585 1 —4 KF5 4t Day-1 —4 5th
instar nymphs, respectively; ADO =2 43525 0 =2 H ¥t 0 - 2-day-old adutls, respectively. &l W8 B 4418 + ARifiiR ; A ERR FHRFERA
[RIREA ) JE P ek i 2 7 B 3 (P <0. 05, Duncan FGHEM2515) . B 4 [A], Data in the figure are mean + SE. Different letters above bars indicate

significant difference in the gene expression level among different samples (P <0. 05, Duncan’s multiple range test). The same for Fig. 4.
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Fig. 4 Relative expression levels of NIE7S5 and its different transcripts in different tissues
of the Sth instar nymphs of Nilaparvata lugens
A: NIET5; B; NIE75A; C: NIE75B; D; NIE75C; E: NIE75D; F; NIE75E. He: - Head; Th; §fj Thorax; Ab; Jif Abdomen; Cu; 355 Cuticle; Wi:
#Zf Wing bud; Fb: g4 Fat body; Hii Midgut; Le: & Leg.
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Fig. 5 Relative expression levels of NIE75 in the 3rd instar nymphs of Nilaparvata lugens after 20E induction (A)
and at 48 h after RNAi of the key gene NICYP314A1 in 20E biosynthesis (B)
20E #5525, Ab PR B TS 0. 2 g 20E, X IRZH (CKO) M RIRTR 10% 205 1 8ol - 2B = prifii s b R S FUR 5 43
FoRZ L 27T B2 (P <0.05) fIll i3 (P <0.01), 6 il 7 [i, In 20E induction experiment, each nymph in treatment group was injected
with 0.2 pg 20E, and that in the control group ( CK) was injected with 10% alcohol of the same volume. Data in the figure are mean + SE. Single
asterisk and double asterisk above bars indicate significant difference (P <0.05) and extremely significant difference (P <0.01), respectively, by ¢-
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Fig. 6 Survival rate (A) and expression level of NIE75 (B) of the 3rd instar nymphs, and phenotypes (C)
of the 3rd (N3) and 5th (N5) instar nymphs of Nilaparvata lugens after RNAi of NIET5
A 2T (655 3k R BV R A7 B . The red arrows in the figure are the locations of phenotypic abnormalities.
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Fig. 7 Quantitative detection of the expression levels
of NIETS5 and its five transcripts after RNAi in
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