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ILE SR hspo0 EF R RNA T3 K EXT EcR #0
USP EFE mRNA RiAHE0m

BRI, NI, R.EHE
BTG K% 2 A FR o B YOV 5 % 77 9200 % B 7% 710062)

(i E] [H/YY I LRI (Polyrhachis vicina Roger) Jilf 3 #4i8 & 19 90 (Heat shock protein 90, HSP90)
FR 4T RNA TH (RNAD 587 hsp90 ZE R BT HE Xf RNALE AR HTF iRt =% . [ %) KA Trizol
AR IR 2 S RNAL SR 68 i cDNA B8 — 55 T hsp90 R s e . FIA T7 RiboMAX™ Express RNAi
System ¥ hsp90 & B ¥EE RNA(double-stranded RNA, dsRNA) ¥ H it il i 120,60,30,15 fl 7.5 ng/pL 11 1A
WL ) B 2 ] g o o A R T R AT RNAG 2GR M 14 dL 0 5% R RSB T2, B dsRNA S5 38 B 5wk B2 L 9 DLt 74
X A A O AT TG 38 i 98 5k SR i PCR, AW T P80 2R 2 T4 hsp90 FE X EcR USSP mRNA 33k 5%
M, K51 T A AR L8 2 I hs p90 FHE[H R Bt . HAK B 523 bp, JF 4 M T dsRNA, il dsRNA J5 & 3 ,dsRNA i
RO, R 2 B T R R, 7E dsRNA ik B2 120 ng/pl B4R 5 d f5 B4 FBFE T 530 ng/pl 2
dsRNA T 9 0 538 B ik i . LA 30 ng/pl dsRNA THE 5 . 98 0 S i 5 PCR 45 5 5 B L 400 28 22 ) i 454 20l e
hsp90 BB mRNA ¥ UTE . hsp90 SEE B THL/E  EcR 138 %A % 481k, USP Rk B K. (4] %A
el D3 BT T4 T SR A hsp90 FEH mRNA 133K 5hsp90 L5 USP LN £k A — & MM L1,
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RNA interference effect of hsp90 gene and impacting on the mRNA
expression of EcR and USP genes in Polyrhachis vicina Roger

FAN Jin-ying, YING Qiong-qgiong, DANG Liang, XI Geng-si

(Laboratory o f Animal Reproduction and Development ,College of Life Science ,Shaanxi Normal University ,Xi’an,Shaanxi 710062 ,China)

Abstract: [Objective] This paper involve the function of hsp90 gene in Polyrhachis vicina Roger by u-
sing RNA interference technology, and provide the reference for the prevention and control of pests.
[Method] The total RNA was extracted by Trizol, reverse transcription synthetic cDNA first chain used
for hsp90 gene cloning.double strand RNA (dsRNA) of hsp90 gene was synthesized by T7 RiboMAX™
Express RNAi System and the ants including female, male and wokers were fed by dsRNA at 120,60,30,15
and 7.5 ng/pL in 14 days. The adult mortalities were recorded,the most suitable dsRNA concentration was
confirmed,and all grade of adults was taken by this dose interferece. The interference effect and interfer-
ence hsp90 gene effecting EcR as well as USP mRNA expression was detected by fluorescent real-time
quantitative RT-PCR. [Result) P. vicina hsp90 dsRNA was gotten by the synthesis according to hsp90
gene of fragment length 523 bp dsRNA was fed to P. vicina ants, the mortality increased along with the in-
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creased dsRNA concentration, P. vicina ants were all died in 120 ng/pL in 5 days. 30 ng/pL maybe a ap-

propriate choice. Under condition of 30 ng/ul,total RNA was extracted, the analysis of Florescent real-

time quantitative RT-PCR indicates hsp90 mRNA of P. vicina ants were suppressed in all grades. There are

no significant change in the expression of EcR mRNA of P. vicina and an obovious decrease of USP mRNA

of P. vicina after interfering hsp90. [Conclusion] The interference of hAsp90 has been achived successfully

as firstly,and preliminary analyze indicates that a correlation may be exited between hsp90 and USP.

Key words: heat shock protein 90 gene; RNA interference; ecdysone receptor;ultraspiracle protein
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MG A5 S0 T SRR AR S 2 I -, MR
FEZA 5 25 HSP100, HSP90, HSP70 . HSP60 &
/NGy F sHSPE Y RN E A AL B
B AEA S B SREMWEEAEEMXRY,
Huang %5 J0 B T BE W W8 (10 3 Fh /N2> T hsp
Chspl9. 5, hsp20. 8 Fll hsp2l. 7) 1 2 Fp hsp60
(TCP1ATCPI1F) J A, K 9L B Rk a2
INGY T hsp FE U] A B RO TR A hsp60 1Y
ek 8 W Bl 5 A= KR R Y R A7 T sk 4 150 B AR
AAUEAERKRAEFEMEL. 625 T REMNEETHN,
PG TR AR U B2 6 18 11 4 HUA N Y 7s p90
FEDRR 3 26 4y By i) % 8 45 B TR I B B, AN REJE
JAE RS

Xof SR Y BF 5 AIE B . HSP70 # HSP9O 25 1
B MERGTH ST ERBB B RE TS
i, HSP70 ,HSP90 K& %53 & 1 [F] Y 4 64 (Calponin
homology domain64,Chd64) 4 % Bl [N F 5 Wi 1z #%
% %Kk (Estrogen receptor-related receptor, EcR) Fll
S fLE 1 (Ultraspiracle Protein, USP) JE % 19
U SRAAR ELARE AT AT EcR/USP il DNA )
S5G15 M HSPOO X T 15 B i R 32 R 19 0% B 2
REJ AR

RNA T4 (RNAD 5 K XU RNA (dsRNA) &
AR 51 5 dsRNA B4 Y P B PE mRNA $5
SRR, S B3O mRNA 15 ) 3L R Fak, k4
FEEVIBR ML . B RNAL B #F 58 & Rl
FeRWm H BB, # dsSRNA S AR BRI ETEE
AT A M DL R A UK 3R vk A ]
202 HHT N 8 2 — Fh 5 vk I Fh 05 v 18 i 1) i g
fig ik dsRNA (1% F& bk Bl A 4R R}, Al B He 3% 2 4%
A dsRNA, DT 2k 21 A7 25 4 i) B2 5k 2% 3k 19 H
gt SRR TR AR 2 R L B TR B R T AT

HSP90 Z: 5 B il 58 B2 R A 5 WA 538 1%

5 F 3% J7 T BIF 5% A0 A SR B LA AL AR D B HUp
AT BT SR A 2 vk R A
Z R, HSPI0 s2 15 5 EcR il USP f#7EAH K HE 18
KIWAMIE ., % T, AE R A dsRNA fi] iy
T WL BB 2 L3 AN i R AT Asp90 Bk R
KT € el dsRNA T4 5, I 1) F 98 52 B
4 PCR 7k, 20 #7 dsRNA XF 4 522 iy H hsp90 .
EcR F1 USP %P mRNA /K #ik & 0% m, L
AT hsp90 L I T AE , [ A RNAL R
T BB IR P AL B AR

L MRS Ik

1.1 % #
1.1 AR & B2 [ W77 N B 3

BT Y . W LS e S 5w P LUK fF Y 38 IR
W 5 DA R KO S AT N TR 3% L IRl SR IR Ol 18 ~35
CL R 3070 ~40%,

1.1. 2 £ Z&K A Trizol iR 7).
Firs-t Strand Synthesis {7 &, Taq [ .dNTP )1
B Takara 2\ #l; T7 RiboMAX™ Express RNAi
System ff Promega 23 a2 41t ; Biflg i DNA EEfig ]
WooR &L W B A B S AE R A BRA R ABT Tag
Man2® PCR MasterMix, HEE ABL A 5= 5.

L2 # &

1.2.1 hsp90 A B R By L% B Z fi T
W5~6 H, ¥ M Trizol a7 i f F d B $2 B &
RNA, FH By B B g v Dk 158 A1 23 516 016 B 1
RNA 23 Mk B . R 46 I & 4% 19 RNA ] 4%
IR & B s —BE cDNA. M4l Bk 74 I Y K 27 3
YA 5 R E S v AR B A 008 22 B 2s p90
H N P %) (GenBank JF %1 5 & JN100104. 1),
Primer Premier 5. 0 K 14 =514, L5
Y (5" >3k : AGGTCGCCAACAGTTCATTC, F
Weal ¥ (50— 3) k. CCAGACGACAAAGAG-
CAGT. % £ 5 5 & W g A /] #4785 1. LA cDNA
NN AT PCR P84 SRR & AR 1 pll, |
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TG4 1 nL,2XPCR mix 5 pL, BHK 2 pl.
R 95 C 3 min;95 C 45 5,65 C 1 min,72
‘C 1 min,10 MEFH; 95 C 455,55 C 1 min,72 C
1 min, 25 ME# ;72 C 10 min, PCR ¥4 1%
T R B O i PR K A T S R SRR B DNA E e 191 1k
TR0 S B Tl B ik A1 R T 4 BT e A w0
W5 25 B 48 NCBI it 17 BLAST b, 78 b F it
SR 5" T7 j 8 - (TAATACGACTCAC-
TATAGG) , K #47 PCR 914 K 7 ¥y v vk Bl

7 7 B TR AD .
1.2.2 dsRNA #94&m 2 T7 RiboMAX™ Ex-

press RNAIi System i 7 & U W & il dsRNA
dsRNA 7E % i T A &b 215k & A 8] B (8] B (0,2, 4
A6 b S, HEAT 106 B S HEE JRE HL Tk A6 00 A 5 i
T YRR E R IF UVP 550 EE SR R W4 H
AR B AT A 2R . BIK A2 pL dsRNA
JFW 42 pL 6 Xloading buffer {£25)J5 A, HL & 120
V. Bf[E] 15~20 min, 2 ul. dsRNA J5iE, 5 48 ul
0. 1% DEPC b3 7K IR 57, 58 b 43 06 BE 1146 I L v
JEX AR, J ¥ dsSRNA T —20 CLRAF. %11,

1.2.3  #Z % 88 dsRNA R A BAL 2%

— R R T BRI 30~40 HA[R] 5 il £
) g H T L O TR . KR Y
DEPC 7k ¥ & 19 dsRNA 43 5 % B i 120,60, 30,
15 5 7.5 ng/pl B0 W1 W 4D 28 2 il i AL, DA
IR K I DEPC 7K (1 45 it 9 40 8 22 ] WOl B A oy
PR, FEZEMEE 14 d, BRI AR T ik B dsR-
NA b3 R FET- 30 H o e et B AT i i 7
M) BRITFET- 3. N AR UE B 56 1 o B 1 A MR R
23RS,
1.2.4 RNAi g g 0t BrERHE hsp.
EcR, USP Sy sE S ol WM NS 2 pactin H5 5
PESIY . 51 P 5N 1 FR

BEMLICH 6~8 H 30 ng/pl. dsRNA 15 M (1 41
M i PR B RNAL 565215 5] cDNAL JE T
PGS E 1 PCRL K Aspo0 3 B mRNA i) %
KAk . Y6 St 2 i PCR #£ StepOne™ % 56 2
it PCR X (EE ABLARD FilffT , B MFEATEE 3
WL EA T cDNA B2 FIX I, A G5 R R
FH 272 gt AT ] SPSS 16. 0 B4R k47 48
TF 0. OF BRI R 7 22 647 22 5 W 3 PR o
(P<<0.05),

x1 WESRMW AspI0 . EcR.USP K Bractin BEEKR KL EE PCR 5 ¥
Table 1 Primers used for expression analysis of hsp90,EcR,USP and factin in P. vicina

B [H L3314 (5" >3 THEIY G >3
Gene Forward primers Reverse primers
hsp90 ATTATGTTGGCAGGATGA AACCACGCTTCTTTACTC
UspP AAGTGCCTGGCGATGGG GCTTTCCACCTCGCTTTGA
EcR GCTTGCGATGGATGTGCT CACCTTCAGATTTCGCCTTG
Bactin CCCTCTTCCAGCCATCGTTC CCACCGATCCAGACGGAGTA

2 AR5

2.1 BEZSHIM Aspo0 WEER dsRNA §5
2.1.1 hsp90 64 5L HREUHY RNA 2 35 5 i
F VKA I, 4 B 28S.18S Ml 5S 3 454l (& 1), £ B
RNA fy 58 % M 38 45 2 58 50 43 56 ot B 346l
ODyg0 /ODyugy A 1. 8~2. 0, F B RNA [ 4li i £5 4 2
K. H FRERE. HirRts gy a5
523 bp (I Z MW hsp90 B B (E 2); £ 4l kiR
G e s . 2% m a4 0 B s /Y, 248 BLAST [
xR P R B S B0y R BOAH IR 95 %0 D)
VLA R T HAYIE N A B, fE B LR IESI 5
mE T7 B PP AR T HmaEa T7 881
FEF H AL A BECR 2) , R R s s i,
PGPSl LU F dsRNA 14 A%,

M 1

2000 bp

1000 b 25
p

750 bp 188
500 bp

250 bp -

100 bp

B 1 IR RS RNA A& I ik K
M. DL2000 DNA Marker; 1. & RNA
Fig.1 Total RNA of P. vicina

M. DL2000 DNA Marker; 1. Total RNA

2.1.2 dsRNA #9&-m WK 3 A5 IARSM G 3RS
T 523 bp [ dsRNA, H 78 8 i T il & K & A B ff .
2552 U356 BE TR L OD,g0 / ODygo Ky 1. 8~2. 0,5
W] dsRNA 4l B 755 22K, al DL T IR 221058
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2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

K2 RS R Asp90 B PCR 4 1Y 45 51
M. DL2000 DNA Marker; 1. 514 5'si A& @00 T7 i 85 7
P B 2. 519 5 s T7 A 3 TR i1 v B
Fig. 2 Amplification of hsp90 gene segments of
P. vicina through RT-PCR
M. DL2000 DNA Marker; 1. Amplified fragments before
without addition of the promoter;2. Amplified fragments

in primer 5" end add T7 promoter

2.2 {FMR dsRNA 3¢l E & 1 5 T E %

] WL RS ) JB v BE dsRNA S5, 481 28 22 il iy 11
FET- UL 4, B 4 5 R RV, SR 20 i T R
BE& dsRNA JT & i B2 A9 38 K F+ & . 120 ng/pl
dsRNA BE 5 d i Bt 2 FBFE T3 60 ng/pl dsRNA
AR R 2 R s AR T 15 F 7.5
ng/pl dsRNA X480 22 H B 58 T2 35 I 45 /)N
Wk 30 ng/pl FE R dsRNA 4 4 8 £ ) iy

T F/%

Mortality rate

1 2 3 4 5

6 7 8 9 10 11 12 13 14
F BRI fi/d

Feed time
Bl 4 f dsRNA SFHBLE 22 00 058 T2 28 (1 5%
—&—.120 ng/pl;—m—. 60 ng/pl;—a—. 30 ng/pl;
—x—.15 ng/pls— % —. 7.5 ng/pl; —@—. XA
Fig. 4 Effect of feeding dsRNA on P. vicina mortality
—&—.120 ng/pl; —m—. 60 ng/pl; —a—. 30 ng/pl;
—x—.15 ng/pls— % —. 7.5 ng/ul.; —@—. Control

2.4 RNA F#HMUE S RIB AR 2sp90 BT EcR
1 USP mRNA FiX S0

2.4.1 st EcR mRNA £ KF#¥Hra WK 6

2000 bp

1000 bp
750 bp

250 bp
100 bp

& 3 BRI hsp90 dsRNA B35 IE A R I L Tk
M. DL2000 DNA Marker;1~4. 43 51 %5 2 i F i i
0.2.4 F1 6 hJ5 i dsRNA #:dh
Fig.3 Agarose gel electrophoresis of P. vicina
hsp90 dsRNA
M. DL2000 DNA Marker;1—4. hsp90 dsRNA stablity tested by
agoarose gel electrophoresis at room temperature

after 0,2,4 and 6 h,respectivly
s p9O K& A B Fe A R
2.3 RNAIL 3 #l 2E & il 8l hsp90 mRNA RiXH)
A1)

F dsRNA W& 22 J5, 90008 2 ] B 45 A i 4
AU hsp90 JEPIAE mRNA /K bRk M B #
R A o L A ME WA SRy B L G s p9 O BE IR ) 3R 3K R B
T 76%; MEW hsp90 FIE T FET 24. 4% T
hsp90 MFRILTFRET 31 1% (Bl 5),

1or O%F & Control; IdsRNA

1

O\ e
T T

hsp9OFI A Xt R ik &

Relative expression of Asp90

o
T

2 B e

B4 eI ERG

Female Male Worker

(=)

B 5 RNA THEA U 2 0] O 3L 2sp90 A
mRNA 23K [ 5 Wi
* F78 5 0F B [E 22 S 3 (P<<0..05), &1 7 [
Fig.5 Effect on the expression of Asp90 gene mRNA in
P. vicina after RNA interference
* Represents significant difference at P<0. 05 level.

The same as Fig. 7
FIE7R s hs p9OO 8% T 22 I 400 58 22 il i e A 20 ol 1
EcR B mRNA (R IK A BH — 210 B2 5
Hik B B E K- (P>0.05), ML, Asp90 Fik
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X EcR (k%A B E .

2.4.2 3 USP mRNA Rk KT % WK 7
JR s 24 hsp90 W T I 25 » P00 2 22 ol W A5 5 ik
W USP e R I8 3 18 3% T I8 (P<C0. 05) , Hoo LU

37 Ox fE Control;EdsRNA
~
&
bk
RE2
Fodi ]
ge
% 5
SE
<
)
=4
0 1 1 1

T HES HEBL

Worker Male Female
B 6 RNA TR Z M hsp90 K KX
EcR FE P mRNA 5 (152 0
Fig. 6 Expression of EcR mRNA when hsp90 of
P. vicina was interfered by feeding dsRNA
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HSPY0 &2 KRB HEWHAEA . EEHFLZE
BT H A Z A O HE AR B AT |
Z ] TR AL ) O R i R % g Sk R Y F O B
7N TE AR TG hsp90 MY FRIX S RIRIG N, Wi B2 %
F A S TR B I 2s p90 3R 3K A 3G N AT RE 2
B R R A S B R T, Hsp90 Xf F 44
A PN B0 R R S M R R T I TE AR AL
B2 B 40 & vh & B0 dsRNA T3 hsp70 BN
()45 5 5 B % EcR 1 USP J5 045 S 261, i T4k
hsp90 J5,2: 58 USP1.E75BP U K HR3 FikTF
A T 2 5 R 34 Sk 20E AH OGS L GE B hsp90 S
5T 20E A5 53 ¥ 7] B ik & B, @ ER hsp90 FE A
Ja P LA S3 JH @ B B krh ] RN M, E Y
hsp90 .25 T JH {553 #% . [t ~sp90 7] GEJ2
20E A JH 5@ 8% A8 CE AR 1Y — A H 2
FSI

RNAi J& —Ffp 5 st e L Ui B R H v,
RNAI € 75 HE P Dy etk e | 56 P R bR 98 SE VR 7 DL e
VUWEE 25 W I K& 5 2 AUk iz . i S AR
AT E R RNAL B T 2 Fp R A 56 3
BRI T BEVE D, T R Ht RNAT 97 5 A T 50
Tl M R A ZURE 3R 95 AR 56 SR A MR R R AT
RNALL G55 % B, 30 ng/pl dsRNA 2 X 1) 5 £ 5l
WL hsp90 HEAT T Y0 AY S ik o B MR BE . 7R O B R
T HER 2s pOO PR A R 38 B A I ROCR BT B

RNV e B B, B USP R R KR T
84. 6 %0 s RS T ML, FEAR T 81 %0 5 MfE L 2% i £ /)~
S 50.3% (& 7,

™
S

[ O%t I8 Control: EdsRNA

_P
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T

USPH) A8 Xof 32 15 &
Relative expression of USP

o =

W =

1 1 | 1
T T HE I
Worker Male Female

B 7 RNA T3 L i hspo0 HH 4 USP
mRNA 35 7K - 1) 52 i)
Fig. 7 Expression of USP mRNA when Asp90 of
P. vicina was interfered by feeding dsRNA

i hsp90 X MEBCAY R B K, AL TR hsp90 SEH
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HIF 5T
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