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Effect of Kruppel homolog-1 Gene of Brown Planthopper on Expression of FAMeT and JHE

JIN Min-na et al ( China Institute of Metrology, Hangzhou, Zhejiang 310018)

Abstract [ Objective] The paper was to explore the characteristics of zinc finger of Kruppel homolog-1 ( Nlkr-h1) gene from brown planthop-
per and its effect on expression of FAMeT and JHE, and to understand the regulation role of Nlkr-hl. [ Method ] The evolutionary tree of each
zine finger in functional area of Nlkr-h1 was analysis via MEGAS.0, and expression status of FAMeT and JHE after interference of Nlkr-hl was
determined using qPCR technology. [ Result ] The functional area of Nlkr-hl mainly included eight zinc fingers, and the conservativeness of
Znl and Zn8 was relatively lower. In the brown planthopper with Nlkr-h1 gene knockout, the expression levels of FAMeT and JHE increased.
[ Conclusion] The paper provides the theoretical basis for understanding molecular mechanism of juvenile hormone signaling pathway and bio-

logical control of brown planthopper.
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&1 NIFAMeT #1 NIJHE &) qPCR 5|4
319 a2l 519 a2l
FAMeT-F 5'-GCAAAGTCAGCAATCCGCAAGAAC-3' JHE-R 5'-CTCGAATAGATGTGCTGCAGG-3'
FAMeT-R 5'-ACACCGTAGTGGGTGACAACGAATG-3’ BPHactQ5 5"-TGGACTTCGAGCAGGAAATGG-3'
JHE-F 5'-AAGTAACTGGCAGATTCAACC-3’ BPHactQ3 5'-ACGTCGCACTTCATGATCGAG-3'
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7E:A. Znl;B. Zn2;C. Zn3;D. Zn4 ;E. Zn5;F. Zn6;G. Zn7 ;H. Zn8 , K1 MEGA 5.0 % 4F 4041 19 FhE dt kr-h1 1 8 A48 1 4K, Dmojkr-h1. Dro-
sophila mojavensis ( XP_002002302. 1) ; Nlkr-h1. Nilaparvata lugens ; Fokr-hl. Frankliniella occidentalis (BAJ41257.1) ; Dmelkr-hl. Drosophila mela-
nogaster (NP_477467. 1) ; Bmkr-h1. Bombyxmori (BALO04727.1) ;Bgkr-hl. Blattella germanica (CCC55948. 1) ; Tckr-hl. Tribolium castaneum (NP_
001129235. 1) ;Amkr-hl. Apis mellifera (NP_001011566. 1) ;Sikr-h1. Solenopsis invicta ( E¥Z20948. 1) ; Rpkr-hl. Rhodnius prolixus ( AEW22980.1) ;
Pakr-h1. Pyrrhocoris apterus (AEW22979. 1) ; Mrkr-h1. Megachile rotundata (XP_003704983. 1) ; Cgkr-hl. Culex quinquefasciatus ( XP_001863529.
1) ;Cfkr-h1. Camponotus floridanus ( EFN62423. 1) ; Btkr-h1. Bombus terrestris ( ACX50259. 1) ;Afkir-h1. Apis florae (XP_003692418.1) ;Agkr-hl. A-
nopheles gambiae( XP_318706.4 ) ;Aakr-hl. Aedes aegypti (XP_001655162. 1) ;Aikr-hl. Agrotis ipsilo ( AEL97587.1)

1 REHF P kr-hl $458 8 Znl ~ Zn8 YL

2.2 NIFAMeT 0 NIJHE IR3Z4£R i RNA TR
i Nlkr-h1 FERIER 455 K B0 NIFAMeT F1 NIJHE 3[R ) 3%
IR AZ B S HAE TG 1 d(E 2) Rk R
o TG 3 d NIFAMeT ik B BRIATHS 5 ~7 d BEA R I,
B FRE, 1 NJHE £ TH)E3.5.7 d RAE R IEHER
AR, RTINS 5 d RxEAEE R, 7 45
B IEH (B 3), MR RERETEER 2 4~ — &
Nikr-h1 P FRIRTORR , R IR D ER A B s BR A K, B 1k
PRAIE R DL Ry OE R AR K, MR LR & i A
32 5 A s e, RO A A0 il VIJHE 3% 335 B

NIFAMeT 1 NUJHE (XS DR EVE 76— R b 28 s hh A2
U S - Nlkr-h1 g TPt LR S R A5 5 rT RE G
TR IR AT RRAAAE Nikr-hl [R)PRFELH, BUMEE Nikr-h1 85T
T AMEA LR LR ER AT 515 5, R i L R] 5 5L A
IR s DAGRIER CEGE R AR BB . Bk, B4 = b
ZRAE A, R AR A
3 ZivEitie

Y E IS K kr-hl JEH R IFRESY , 8435
Nikr-h1 B35 25 ¥ 5 5 DL K6 NIFAMeT F NUJHE 318 1Y 5%
M, 8 4> CyH, LI BEHE 45 #0002 Nikr-h1 S (1 =22 D)



BHOIME BT Kruppel homolog-1 J B 3+ FAMeT #= JHE P& XA 5301

41 %12 #
2.0 o PBS
H Kr-hl dsRNA
el
«) L6
e
o2
=
:g
% 0.8
% 0.4
0
i 3 5 7
&k I d

B 2 Nikr-hl T3 NIFAMeT EEHRIEER

20 oPBS
mKr-hl dsRNA
e 16
!
®
& 12
&
' 08
=
RIS =5
1 3

5 7
&k I d

BE 3 Nikr-hl T3i/5 NIJHE EERRIEER

Xk, HAE 2 2 ASEEE Znl R0 Zn8 WY IRSFIE R Zn2 ~
Zn7 (7 o WAL EIAT 0, Nikr-h1 1) 8 ANEE48 AL FELE IR
)22, AT Re SiZ R WD Re B VIR OG . N AR A AR
SYHTRTAL TE Zn8 HEALAR v Nkr-h1 BRAR Azt , i 2 L ]
BYZE 8 S TR H EE P T RE SR St fb Y o

AN, 78 Nikr-h1 28 7% (k48 "l b & Bl NIFAMeT il
NUJHE 2 ARBTG5 G DG BRI, ik it
EBEA T BT RA L, BAREARMME RPN, H 2D
HEBH T Nlkr-h1 3L A4 B | NIFAMeT F1 NILJHE 2251
IEH IR, TR R 2 R 09 A iS5 AR, X4 R 2k
KEF G —EBERm,

AR E A IEAESS AT R R E M FEA

BLi, 2277 10 2 1 M2 4 DR A R 5 S AR TN R
FEPR A B k-1 SR RERAEAE T , 4 J5 wobg F ol 114 58
AR AR L R DRAO 18 I AF HUE TR

S Sk

[1] B3, VIR 1 REE IR TLE T b R [ T]. A e,
2004,30(4) :11 - 14.

(2] Z=08, RTS8 G IR, 5. (RAODEER M AT A E Mt e ) ].
[EZE2AB15#7,2012(3) 1154 - 157.

[3] XUz, MellRid , 2. ERAMERR S F-E IR T ]. R R, 2008,51
(9):974 -978.

(4] JAREE, 5100, R, PRADEGRRI S FERINLEIRIR ], n R e
#12,2012,49(5) :1087 —1094.

[5] MINAKUCHI C,NAMIKI T,SHINODA T. Kruppel homolog 1,an early ju-
venile hormone-response gene downstream of Methoprene-tolerant ,mediates
its anti-metamorphic action in the red flour beetle Tribolium castaneum
[J]. Dev Biol ,2009,325(2) :341 —350.

[6] ABDOU M,PENG C,HUANG J,et al. Wnt signaling cross-talks with JH
signaling by suppressing Met and gce expression[ J ]. PLoS One,2011,6
(11) :26772.

[7] MINAKUCHI C,ZHOU X,RIDDIFORD L M. Kruppel homolog 1(Kr-hl)
mediates juvenile hormone action during metamorphosis of Drosophila mel-
anogaster[ ] ]. Mech Dev,2008,125(1/2) ;91 —105.

[8] JINDRA M,CHARLES J P,IWEMA T,et al. Signaling through the JH re-
ceptor Met and the repressor of metamorphosis Kr-hl is common to insects
[ C].24th International Congress of Entomology Korea,2012.

[9] SCHUH R,AICHER W,GAUL U et al. A conserved family of nuclear pro-
teins containing structural elements of the finger protein encoded by
Kriippel ,a Drosophila segmentation gene [ J]. Cell ,1986,47 (6) ;1025 -
1032.

[10] I, AR i, 5. IRADIR S R R [ T]. B Rk,

2007(12) ;1285 —1292.

(1] 200 s, EAH. CRANBERAI IS ]. R 25, 2004,47(3) «
389 -393.

[12] #sef, oL, T, 5. B HR R AR IR Rt R [ C 1/ 4L
. AR SR AN — P EE AR 2 2010 F2RF 2 4L
HHERL RO R, 2010.

[13] SifEE 0, RS, 5. 8 CE\REGRBER S ENE [ T]. e
W REFF41%,1997,20(4) <108 - 110.

[14] KAYUKAWA T,MINAKUCHI C,NAMIKI T,et al. Transcriptional regula-
tion of juvenile hormone-mediated induction of Kriippel homologl ,a re-
pressor of insect metamorphosis[ J]. Proceedings of the National Academy

of Sciences,2012,109(29) ;11729 —11734.

[15] Hmse, FAEE, skilk, 25 i R IR ERELEIR e 5%
BHTLT]. PaREALH7,2012(6) : 2380 —2386.

[16] EMEE, 1A, BIRC. iR tE SEUARN R 4 R BB S R &
AT, FE sl RE5417,2000(2) <114 - 115.

(3% 5286 W)
WP 64% A BN WP 2 P 8 7 I I s OR 8525, /A T
3 &it5itie

5T W, B IA A PR A 6L I BE TR B, T S RE
30% i W 5 B TR 10% 85 K 4380, Hk i 80% KA
M-45WP 35% S E M WP 3% ZHi55 2% WP 50% FMfE [
WP, T 75% H g WP .64% A FEAL WP 25 N3 1058 0
ORI T 18 G LR 245 500 % 4 A 7
PR BRI T DR AT T B S AE 5 22 5 H )
TRIG X 25 B4 T 1 — 2B ik , AR SR B IA 24570, i dtrt
B E BRI

S & 0k

[1] 25740, PR BRENS , . TURPR B I TR0t A SHass = N ol
EL] IRRIERE,2006(2) ;21 -22.

[2] BRHE, SRR, T EAE, 55 NI PESR B SRR RS B 9 2= N BE D
LI 4675,2007 ,46(9) :642.

[3] GRS R R I AR e [ M. b5 R E Tk A,
1962.

[4] 4EEY, 20 NS RER, 5.5 PR LR MR = N Bl
[J]. 425,2008,47(2) ;138 — 139.

[5] S R Sgei R SIe[ M. PO SraRk e AR AL,
1988.

[6] S—% 5 FhaRpa 7 WA RERR A = N B DMIE LT ] HIE R,
2006,18(1) :35 -36.

[7] J5rpak. o M. duat: ApERAL AR AL, 1998.

[8] EREIUIN—. 20— B RS [ M. 2 1E, 3 Jbat Rl ik
*l,1991.

[9] Zaz . e wrse [ M. bt R R, 1994



