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Cloning and Expression of NADH-quinone Oxidoreductase 51kDa
Subunit Gene from Brown Planthopper Nilaparvata Lugens

YANG Zhi-fan' , HE Guang-cun’
(1. Huhei University, Wuhan 430062, China; 2. Wuhan University, Wuhan 430072, China)

Abstract: NADH-quinone oxidoreductase is the first functional enzyme in the respiratory chain in animals.
Cloning and expression analysis of this gene in brown planthopper Nilaparvata lugens will benefit the design of
scientific programs for controlling the rice pest. A ¢cDNA fragment of NADH-quinone oxidoreductase 51kDa
subunit gene from brown planthopper was cloned by RT-PCR in this research. The expression alteration of the
gene in response to two different rice varieties was examined by Northern blot hybridization. The results reveal
that the length of the cDNA fragment is 538 bp in size, and the amino acid sequence deduced from the cDNA
fragment has a high homology with parts of NADH-quinone oxidoreductase 51kDa subunits from Bos taurus,
Homo sapiens, Mus musculus, Macaca fascicularis, Leishmania major, Trypanosoma brucei and Neurospora
crassa. Northern hybridization analysis shows that the expression of the gene rapidly increases after brown pla-
nthopper is fed with resistant rice B5, but there is no expression change of this gene in response to susceptible
rice TN1. '
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(20 U/pnl),2.5 pL A EHES147(10 pmol) ,2.5
pl B RIS (#7(10 wmol) ,1 L 5 RNA(1 pg/
uL) o R &MY 148 C x45 min;94 °C x2 min;
94 C x30 s, 50 C x90 s, 68 C x120 s {{HHH 35
568 CHEAH 10 min, SN F=HIFE 1% (W/V) 8
B HEwEEE R L e vk i,
1.2.4 B4k cDNA H B 5.5 0 B 547

AT 8 B e b B e A/ #5 R 540 bp (1)
DNA JBx, ] DNA 4k i S 4k /G aE s T
B b B K AT T RS2 25 40 B, BE WL BRER 36
MHEGEE%, BT R DNA, 2 PCR )5, A
M13 F1 M13( - ) 3@ 51 9 A7 s il fe . B ig
FE5U T blast % 5% 4 NCBI #1 DDBJ $4fz & o
AT R IR AR, I ) DNAtools 6 4347 4k 4 Rk
WA B BF R ETH Clustalw 7E48 T RiEAT 551
20 oo
1.2.5 Northern & % 5-#7

FEOCHR (4 ] 77 ¥ 3347 Northern ¥ JEEF1 2%
3. HK B &I A B KLY A RNA(20 ug) 78
1.5% (W/V) BB NENE I i Ik 2 IT , e 2R
BRATAEZEIE |, UL o-[ " P]dCTP 47T 14 ¢cDNA K-
BB AT F 2R3, 438 &M R 65 C x 16
h e & A1 1 xSSC, 0.2% (W/V) SDS F 65
CPE15 min, BH 0.5 x88C, 0. 1% (W/V) SDS
F 65 TPk 15 min; R F MRS X o 3¢ T
B, ET -20 Ci%7 d,

2GR

2.1 NADH ZEREFIRE 51 kDa IFE cDNA
FEHIFES S

JH RT-PCR 77 2474548 K&\ NADH 77 AR5
ik )5 51 kDa W EEEED] cDNA F B, PCR j4)
PR UKEE R UL 1, 5 Pk S 2928 540 bp M
BEHI A H bR DNA, MR ST T T 84k LT
WY, Wy 25 R R % 7 BB R 538 bp, 4ifi%
179 IR AH (ULIE 2) o 4 blast 7ER T HA
AN, H cDNA #: 2 R AR 73 52 ML
FhZE 8¢ NADH 32 B4 AL E Il 51 kDa 72K
Ao s A s R E M, EET R oD-

(A/G/C/T)GG(C/G) CHlEp i vany . IW23 'COMNA # Bewfiil 4 & NADH 15 R4k F B 51



2006 455 6 1

B2 i, % .3 & NADH {2 B L35 B 51kDa T3 cDNA B3 B3k /M 613

kDa i FLHEH E AT

H#*DNA

E 1 RT-PCR /=4 ik M@
M—7%r FEUARHE (200 bp ladder)
P—RT-PCR 4" K=y

Ioabe t8C REg po OB ACK KUE Cl0 BLe RHE Loy ale gMg gRC add ong HeU aug cee vge GO

1t ¢ 6 E KT A 1 E 8§ 1 E ¢ K @ 6 K P R 20
6] cte aag cce coe tte coc goo gat gile gE ote Tle gEe tge coo acc act gte ace aat 120
2L K PP F F oA D Y G L ¥ G C P T T v T X 40
121 glg gag mcg glu ECu gLl ged Cof aoa ale LRL ugl cge WEO RYe ok lEg Lo yog Leg B0
4Y E T Y AV A P T T C R R 6 6 A ¥ F A 5 &0
18] tte ggt cgl ceg GRC AAC ACE BAC ace AaA clg ltc AAC alc Log REC cat gLE aac cgg 240
6f G R P K ¥ T G T K L F X 1 8 & H ¥V N R 80
241 crg lge acv gLC BAR gag g alg lew glg cue ol BRE BME clo ale gag ogg v gee 300

Al ¢ T ¥V £ B K M S§5 YV P LR E L T B R I A o0
307 ggt gul gre cge gl gga tg8 gac aac clg ole gee gio atc cog gee gge age tet acg 60
00¢ ¢ v R 6 G ¥ D K L L A ¥ I P G & 5 8§ T 120
A1 e ole Ata cee aan cac gt (g gile [gie EUg cf alg gac il gac grg olg Ate geg 420
e Lo P K 8 Y ¢ B DY LW b F DAL L A 140
421 gge cgm gne gag cil Lgg cac g8¢ gEK ek Leg ate glg alg gac oag age ace gec ate 480
M ®» oD E LW It G G P OS5 LV M D K 5§ T D L 160
4Rt ate amgp gog ale gog cga ot ale grg (te tae ang oac gag top Lgo kgl coa gig o 518
7K AT AR LT Y OF Y XK D LS C 6 PoY 179

B2 $E¢E NADH iZERS L TEE 51 kDa TE
cDNA RESEBF T ( THERSIMFER)

2.2 FIIREIEMES

FIH Clustalw 728 T H¥B iZ cDNA S 0E
FAEE 5 B LR R A R A 8 iy NADH
7 B AE 5 EG 51 kDa 1 3% 8 5 B2 7 9] 1 A
PEHCBL( WL 3) . 455R W, 48 waEl NADH Z iR
FAAE U 51 kDa WM AR TS 5K 4+
(Bos taurus ) ) NADH 77 BR = AL & RS 51 kDa W
BRI E R 5, ik 84% ; LKA A (Homo sapi-
ens) FI/NFE R ( Mus museulus ) |, [7] I 4 15 83% ;
58 ( Macaca fascicularis ) [ R W 4: 3k 82%
SRR H A & 7 ( Leishmania major) () 7] I 04
H 76% ;0 5 45 G4k 32 ( Trypanosoma brucei ) FI#H
& k761 74 ( Neurospora crassa) i) NADH 72 B & 1k
i JREE 51 kDa WA M M BAIR, B 75% o XA
Yyi) NADH V2 BR4E Ak ik [ 51 kDa WAL & 4R
¥ 5 78 GenBank 1} ) % 5% 5 K WK 2 P49821,
1711451A, Q91YTO, QB8HXQ9, 3114405]JUV,
3114407BDY F1 P24917, B3 RS HKR LR
YR AR
2.3 Northern &34

NADH B L2515 Flklys J/ARRIA FI23

Hsa JICGEETALIES I EGKQUKPRLKPEFPADVLVEGURPTTVANVETVAVSPLICRRGGTRFAG
Hiu [CGEETALIESTEGKQOKPRILKPPFPADYGVIGCPTTVANVETVAVSPTICRRGGTHRAG
Mau TCGERTALIES TRGKQGKPRI.XPPFPADVGYFGCPTEVANVETYAYSPTICRRGGTURAG
Bra FCEEETALIES LEGKOGKPRLKPPFPADVGYFGCPTTVANVETVAVSPTICRRGGAWRAS
Niu LCGEETALIESIEGKQGKPRLKPPFPADYGLEGCITTVTNVETVAVAI TICRRGGAREAS
Ner VOCGEETSLIESLEGRPGKPRLKPPFPAAVGLIFGCPSTVANVETVAVAPTICRRGGNFFAG
Lan TCGFETAMTASIRGGOREPRLEPPFPANYGLYGCPTTY TNCRTYAVSPTIIRRGPQNEAQ
Tohr TCGEETAMISSIEGCPGKPRLKPPFPANVGLYGCPTTYTNVETVSVSPTILRRGPSHENS

chEkkEE ok ki kk  RFRRRRREFAE AR o RHE owkF Kk E FNw Fak k¥

Hsa FGRERNSGTKLENFSGHVNHPCTVREEMSVPLKEL IPKHAGGY TGGVDNLLAVIPGGSST
Mfa PERERKSGTKLENISGUYNIPCTYEEEMS VPLEFL ICKIAGG Y TGGWDNLLAVIFGOSST
Han FCRERNSGTKLENISGHUYNIPCTYEEEMS VPLKELIEKHAGGY TUGWONLLAY[PGGSST
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