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FEE : KFESRLUREE (rice stripe virus, RSV) A AK R UK KT\ Laodelphax striatellus VLA [0 3458 #4 7 s\ 9%
#, HAJ RSV 5K KR M EAERF AR . A TS RSV RN K KRR RIK M0, RS REEHLS I3 %
FET19, M mRNA 225 B (differential display RT-PCR, DDRT-PCR) £AR M1 174 8 AL HE K CEUFHRFIE R R
%5, HAMIERZERMMA T DDRT-PCR SRR ZR A IR BE B 8 5 | YUk BE (BEALS | VR BE (NTPs ¥R BE BT
FUWRPE K Taq iR, 450K Bt DDRT-PCR /KR (25 wL) 7 cDNA 3.0 ng, BEHLSI4 2.0 pmol/L, &iE S|4
2.5 pmol/L, dNTPs 200 wmol/L, Mg2+ 2.0 pmol/L, Taq 2.0 U, mRNA 27 B/RniLk535 L2 F B, wBEF
6 242 RNA BE 230 0E, BR15 T 4 KM Bre Horb 3 KPR BOW 3K CEFM IR RIL, 2015 5-B 6
2K 1D | Jighe g B, 60S B H 140 B EE IR, ToRER KRR R RIA 10— AR PHA%E A BX7E NCBI A RREE P L
Xt TR IE)F5] . DDRT-PCR HRALIR R BEE S K #5322 5 R B3RS R i — B 5T K Kl 5 RSV Rl EAEAR AL T B,
KR K I ; KRERLEORTE; 27K IBER; DDRT-PCR; EREK
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Identification of differentially expressed genes in Laodelphax striatellus

( Homoptera . Delphacidae ) under RSV stress
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Abstract: Rice stripe virus ( RSV ) is mainly transmitted by insect vector Laodelphax striatellus in
circulative-propagative and transovarial manners. The interaction between RSV and L. striatellus is largely
unknown. To investigate the effects of RSV on gene expression in L. striatellus, viruliferous and virus-free
L. striatellus populations were detected to reveal the differentially expressed genes with five random primers
and three anchor primers by differential display RT-PCR ( DDRT-PCR). Furthermore, positive-cross test
was performed to find optimal conditions of DDRT-PCR by analyzing six critical parameters including cDNA
template, random primer, anchor primer, dNTPs, Mg’* and Taq. The results showed that the optimal
conditions of DDRT-PCR (25 pL) included ¢cDNA template 3.0 g, random primer 2.0 pmol/L, anchor
primer 2.5 umol/L, dNTPs 200 wmol/L, Mg’* 2.0 wumol/L, and Taq 2.0 U. Thirty-five differentially
expressed cDNA fragments were isolated by DDRT-PCR. Six of them were verified by RNA dot blot
hybridization, and four positive cDNA fragments were obtained. Three positive ¢cDNA fragments were from
viruliferous L. striatellus population and shared high homology with 5-hydroxytryptamine receptor 1D gene,
gyrase B gene and 608 ribosomal protein 140 gene, respectively. The positive cDNA fragment from virus-
free L. striatellus population had no similarity with sequences in NCBI nucleotide databases. The optimal
DDRT-PCR system and the differentially expressed ¢cDNA fragments obtained might provide a basis for
further study on interaction between RSV and L. striatellus.
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17K FE 45 80 3 (rice stripe virus, RSV) 52 HY
IKAEARBH AR R E KA L EEREZ
— EREZRESM1Z, HM 1963 FFELI
MMAEEEESE B WL LIE LR L.
- (R | A I TN B Sy = BN T S 1= B 1 s s | 8
UL T 454 & A, W36 E /K R FPAE & B T 3 K3
R (MREFHEE, 1990) , Hrr, 2004 -2005 4F, YLIF
BRAE KR AGA 170 77 hm® (GR4E A%, 2007)
RSV F 2 i /& B B K R E\ Laodelphax striatellus
Fallen LIfJ 1] 3% 78 7 77 0 22 BR A& #% (Falk and Tsai,
1998) , #R#EK KA RSV MR AP ALK K RELS
ol =N N (18 R P E | IR e ¥ 2 N[O R =
2007) , Z=/NJ155(2009) F A RAPD ARicH AR i 3%
FIPE I CEBE R i ) — SRR R R B, A B
RAB5IK REULHE RSV A BT #— P05t

BEE S FAEYENERE, TREREZERRIEN
BARBUR TARKIZRE ., BRI 2 RER N F 2
TR FERIE R R (DNA chip technique ) | &[]
FIE B R G537 (serial analysis of gene expression,
SAGE) .2 % B/~ PCR (differential display RT-PCR,
DDRT-PCR) . #JI#|JH 5k 24 32 ( suppression substractive
hybridization, SSH) | 1t 3 ¥4 22 % 4 # ( represent-
ational difference analysis, RDA) ZEHi R, K BEIELE
(2008 ) FI| FHEE RSl B AR KM 7 RSV e T /KA
SREFNAMREIES, BRI T 3517 MERREE
B, IExF 2R ERE#1T T /328, DDRT-PCR HA &
R DU R R, R BRI
R, B ZER R B (Liang et al., 1993), B
RIERHI¥P5 P, mRNA 25 BRBARBAEE)
ZHIN . XAT 55 (2004 ) 5 i bb 4 B A= 7Y L SR Tk
(R 28 ) S0k B R0 i 25 Y 78 8 SR W8 Drosophila
melanogaster FEF 22 REE T 3 FER B BA
£5(2009) I i B AR I pafee T — e R K iR
Locusta migratoria manilensis WHLZ5 A IER ,

WS A ER EAE— BRI R R
Z—, BHIRT RSV 57 F/KRFAN K R EH]
IR FEAR 2, JUH R RSV 5K CEE 3 FKF Y
HAEDRSER R ILARE . K CEBEH RSV 5 R B2
XFH B4 KRB AR A NER . DDRT-PCR £
AR e RIB R RE HENARFBRZ—,
AW IE A E AL LR AL T 3E A K K &L DDRT-
PCR R iR Z, JEHIHR T K R E RSV 8 T 2 H
WFRIxES, A B TR K CES RSV Z 4]
MIAHEL R, [F]B Jofims HLEE 0 2% By VA 55 J7 TH Y

B BLE SRl
1 #R57EE

1.1 RXe4#
111 i K RECHA LR E T 2000 40
VLI B H () SR AR TR 77 T 6 hAs i 1 Sk ARE4h e
F, ZRRFFFE 25 ~28C, B4 d BH—RKFESL)
Wi, BETBEK, & PCR MG 3 S0 56 40 M K15 A 45
RSV W RN, HERESmSR 3 4K
WIAR#EH RSV, M RERD A TR K KRR, T
TR REGE o R B AL R RS R, W
HEREREFFE LT RGFZFERK AR, &
PCR R AZFE SR AG M AP REH B335 90% LA L,
1.1.2  3Xfl: Taq DNA RE B KRR S T =
(Lambda DNA/EcoR I, Hind Il marker) . M-MuLV
BB s RNA B 1 77) ( RNasin ) | R 1 14 P4 1) i
¥ H MBI /A F]; QIAEX 1T Gel Extraction Kit A
QIAGEN ARl i FEbE#{A pMD18-T g K% F A4
)N BIFE 5 o Blocking Reagent , Digoxigenin-11-dUTP
i Roch 23] 7= i, 2885 RNA fhi20 & B €
F¥(T) A, (T)3C, (T);G FBEHLTI# (S6,
$43, S61, S306, S360) ¥yl B bk TAEY TRA
BRAT . HAREG N B raisife =46,
1.2 = RNA gJ#RE

B3 ~4 IR CEER 0.1 g TRATHE)S,
ZRRIRF G AT, WIEB% . R E RNA
25 1% BrAEWEGERS i Tk A U e s B, JF 40060k
FETHIE OD,s, OD,g F1 ODy,, LUK E RNA )4k
FEFVREE
1.3 ¢DNA £—#E K

7E 3 pg HYE RNA HA 2 w1 3 5wk 5 19
20 pmol/L, F75CH7KIAHALIE S min, S5 HERIK
WS min, ZKEEINA 5 x M-MuLV J %% 5% i 2% v
5 pL.10 mmol/L f{J dNTPs 2 pL.RNasin 0.5 pL.JCH
EBFK 7.5 L, 37°C K% 10 min, A M-MuLV
FEEEEE 1 pL, )5 37CKIBATE 1 h, 95C KB
5 min, GARIHEEIR, -20CHRFEFH.
1.4 EZX %k DDRT-PCR H % R {4 %

DI B\ NTPs ¥k &2 8 B8+ ¥k B LB AL 5|
YR B E S| Y B Taq BEHTE 6 AR, X
6 REK 4 KFMELRK (R 1), RMFMH
94 CH A 1 min, 94°C 30 s, 40°C 2 min, 72°C
30 s, fEFF40 YK, BJa 72°C FEMH 10 min, JB7 A
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Bk 25 plo B2 pL P48 6% 28 1 B DS M T e B
JBZ Ei KA o
1.5 ERRFEMNEKESEY 1T

[l DDRT-PCR J i H JC 3 M55 8 AR A
BRERBHEWRA LS mL BOES, WA
20 wL TE ##, 75°C 7K 30 min, 12 000 g B .0»
2 min, B, A 10 wL 3 mol/L NaAc.450 pL
oK BE, B, F - 20C ji & 30 min, 4C,
12 000 g&.0> 10 min, F b3, YiiEH %R BIEK
LBHERYE, 4°C, 12000 g B> 10 min, JL¥E TG
FA20 uL B EBE FKEM. BUS wL B8R, %
FRL. 4 AR IR R 5 R 44447 PCR Y-
38 R FL KR
1.6 PCREHRiCER$TS RNA BEs 3

PL 1.5 s o 3 D™= A,
PCR [ V& B HE 55 SF A 10 9 DNA #5841, | 444
[FE Y 3 PCR, 7€ dNTPs JR¥H, b Firic i
DIG-11-UTP 5@ dNTPs f# b 1:12, RNA B
H 382 B8 Roche /\ H] #J DIG High Prime Labeling
and Detection Start Kit [ #:/EFM8E47,
1.7 £RRFEBFIINEMRIELES

¥ 1.6 FIRBHHMZER F Bi%E#E pMDI8-
T, 346 KG ¥ Escherichia coli DH5o B 32 7S 40
M, R P HBET v FH PR sa ke . PRERPH M s % 1
W AYEARARWT, WFE5HR A GenBank [

Blast # {4 HEA7 R PR LR o
1.8 HEFIT 55
i# 5 Gene Tools Analysis Software Version
3.03.03 43 DDRT-PCR 1EAZSLH 45 7 R A RE Y 1
AR, SR VL 43 BT 1 A 8 4R T I B
REWBOERNARR . 225 7 BRIV L XS R A i
FrERTE 180 bp & X N JF 51 I AH UM =79%
HEEfi<e ™,
2 BRE5HH
2.1 IEZ k{4 DDRT-PCR #) &% {4 %
AR K 6 R 4 KFH 16 MAKAF,
PCR =¥ 22 6% 7 A4 5 TR 5 T P 05 e P VK FIAR B (.
(& 2), it Gene Tools Analysis Software £ il 45
MRBARR B P= AR B . S5RR, KPR R
8 12 Ly 4w ; RhAR1~3,5,7,9,11 /1
13 ~16 P IGARW B NF 15 5%7) 5 RVIKFR 4,
6 1 10 BEAEY 14 B8 2457 (18 ~20 4%) , i/ IL
KR 10 BB RB R L R (20 5%), FTld
DDRT-PCR ) 1A % % F )2 W f& & 10, B cDNA
3.0 pg, FE #L 51 % 2.0 pmol/L, 4 XE 5| ¥
2.5 pmol/L, dNTPs 200 wmol/L, Mg’* 2.0 wmol/L,
Taq B 2.0 U, R EAEFA 25 pl,

%1 DDRT-PCR RR{EZE 6 HE4KEEZREFTRE
Table 1 Scheme of the positive-cross test of DDRT-PCR with six factors at four levels

ZH 51 cDNA FEALE 4 Random primer dNTPs Mg?* €51 Anchor primer Taq
Group no. (pg) (wmol/L) (pmol/L) (wmol/L) (mol/L) (U)
1 1.0 1.5 250 1.5 2.5 2.0
2 3.0 2.5 150 1.5 1.5 1.5
3 2.0 2.5 250 2.0 1.5 2.5
4 4.0 1.5 150 2.0 2.5 1.0
5 1.0 2.0 150 2.5 3.0 2.5
6 3.0 1.0 250 2.5 2.0 1.0
7 2.0 1.0 150 1.0 2.0 2.0
8 4.0 2.0 250 1.0 3.0 1.5
9 1.0 1.0 300 2.0 1.5 1.5
10 3.0 2.0 200 2.0 2.5 2.0
11 2.0 2.0 300 1.5 2.5 1.0
12 4.0 1.0 200 1.5 1.5 2.5
13 1.0 2.5 200 1.0 2.0 1.0
14 3.0 1.5 300 1.0 3.0 2.5
15 2.0 1.5 200 2.5 3.0 1.5
16 4.0 2.5 300 2.5 2.0 2.0
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1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

Bl 1 16 4iA[7 DDRT-PCR [ ik R IEAZ KK dR G 45 R

Fig.1 The positive-cross test results of sixteen different
DDRT-PCR conditions by silver staining

1-16; % 1 Y 16 24K 5] DDRT-PCR [ Jii {4 Z& Group numbers of
sixteen different DDRT-PCR conditions as in Table 1.

2.2 ERBETROW

FIF S ZRBEDLT | AN 3 2R 58 %E 5| A& Xt il 3
JKREFITCRE K REVFREZEST T 15 4 PCR 3734,
M 2 ATLUE 22 5 RIB I ZE R IR 3 Mg oL :
(1) R 8K CEF B R R iE; (2) RER
TR CEABB R RE; (3) 7 2 MR A
Rik, BREBE A EER . ALK R ECE R
TR R PR R RO A By, L3R1G 35 &k HP
RIE K CEF R AR R RIB WA 20 &, RIE
TR CEFRE AR RRIBHA 15 &

1 2 1 2

&2 ﬁ 'ﬁﬂﬁﬁ%”ﬁﬁl‘%lﬁ% mRNA 225 BIR 4553
Fig.2 Results of mRNA differential display of genes from
viruliferous and virus-free Laodelphax striatellus populations

B3R N Z R B Bt Arrows indicated the differential bands; 1 #/ 3
K KEFPEE Viruliferous L. striatellus population; 2; Jo7&E K K E\Fh ¥

Virus-free L. striatellus population.

2.3 ERAFBEMHREXEEME RS
FEFTRIR Y 35 k257 B h BEPLIEEL 6 4% LA
PCR B #EATH B R E TR IC , 200 5 A R K R &R
B RNA #HATHER Z 32 Bk, 4555k 9] DD2, DD3,
DD4 F1 DDS J B Ry BHPESERE . HoHr DD4 5k H T #
IRCEFEE, HAR B WEK AR, KEFE
R EkEZ pMDI8-T, JEHEATI 3 F0 R P44 Ho X (%
2), ZRE/xN, DD2 H B 5 A& Homo sapiens 5-33
Fe3Zz i 1D B[ Fr B[R UM R 35 98% , DD3 Bk
HSRGHHE E. coli WIliEHH B HR h B[R] P 4
k1 100% , DD4 Jy Bt 5 B %0 i) 2 R ) [ 9 A8 A1
(EZXE/NT 30 bp), HEWZ B ml 8B — B &
K, DD5 FE: 5 EH S I Aedes albopictus 60SH% &
H A0 #4r B H A 89% MRl TaHE

B3 a5 oK CEVRRE b 22 R B R ) RNA BT
TR
Fig.3 Results of RNA dot blot hybridization of differentially

expressed genes in viruliferous and virus-free Laodelphax

striatellus populations

*2 REFIINEIFESELE
Table 2 Homology comparison of cloned cDNA fragments

B S B (bp)

HEXF45 5 ( GenBank % 3%5)

Sequence  Fragment length Blast result ( GenBank accession no. )
Homo  sapi 5-hyd tami
DD2 244 ipLens ydroxytryptamine
receptor 1D (NM_000864.3)
Escherichia coli isolate 077 gyrase B
DD3 419 ¢
(gyrB) gene (AY832972.1)
DD4 555 None
Aedes  albopictus 60S  ribosomal
DD5 237
protein 140 mRNA (AY826155.1)
AJ '
3 idig
T TESR BB n, N R R E R

Fr A — B FU BT H B B K TR EUE D AR
DAV ph T2 A 22 57 i AR K AR AR SC 2R PR A o 7
PSR AP AN 20 ZRBEHLS I P IRt T 8 Z& T LAY 3
HURERFBENTIY, K4 K5 HERFE
R E Y IERCR B, T T IREEMRIE, T
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TH 4 B Y EY HBOR BT, UARENLE A
[FIX) 25 57 MR G RA — g, Bt AE# T2
7~ PCR ¥ SRR A A BB, T LA 8 5 4
BEALT |9, A ik 8 SRFHNLE | h R T 4
FREY WHCRELF F 1 R0 EY B85 | W)
47 DDRT-PCR 43 #fr, 3 it 1E 32 % 4k T DDRT-
PCR R BiAZR, BABH TE G TR CAEM LA
B, MURE T ERFE, WY T LR E,
R R Y 2R E AR SR A AL,
W, RERYEE FEFERAE IR FAME
A —RXEEFREEHTLTE. KREERE
R ARV ER, AR 6 A, Wi
WEAHA—ZIE ERF. ERHRKF EREX
L BRI 3R 3K 7T B FE R A R R R ok
) —FPSEB% (Maule et al., 2002) . ASBFSE T XK E B
DD3 1 DD5 7] fEJ& TiX —1F L. DD3 S5ie#% s B
REEEIR, RET B BRI ReI, N
952 i 5% 5% b B — € 4E  (Schroder, 2010) ,
DD5 A BESmAS A A R 5 140, @, WEEA
REdntid B B BT TR A4, MHRARBE £ B
HL#S (Kneller et al., 2006) , ZEKIEASES, K
BRIET —RIIARMHLE L 518 £ 5BiFEH D
(Pestova et al., 2007 ) , JREFIZ YL )5 12 5 B R
2R AT BB N5k B B 8 5 8 3  — Fp AL 1
(Komarova et al., 2009) , — % 5% 5056 th R 0
TRZ i RNA SRR R YY) J5 i R R IR
FIAH LR (Yang et al., 2007) . 57351, 7ERUEH
BEATHI RS RNAL FiESL g0 R0, 1R 2068 X %00
PREE R BRI AT T 408U . TERME IR R KAk
AR, XEREHE G EZH, REEE
H B2 IFAR, HX 85 # AR N
B 45 4 {7 5 (internal ribosome entry site, IRES)
( Cherry et al., 2005 ; Balvay et al., 2009) , HEj, &
AIEHERY RSV BA IRES, [F I X% B A fa] 22
REGERERRIEFTEHS —LHR, EmEE
H A & LW AT BB TS FXR IR AR B —Fh L
BRI, HWARRERYGLE & 5 | & & R
N, X R B X255 | — FRH B R R X H i
(Satoh et al., 2010) , —RHHFE MR G X5 4 MY
EHAEE R — WP, HMERE I —&F51%E
Framy| KRR FERIXY M, DD2 1 i
AR K REXS RSV RYLi—Fp RN, S-FEEARE R
KR RE5 30 ¥ 1947 A4 5% (Fineberg et al., 2010),
H T BATE AR REIMERE, R R I U

18 AT R, Hoan e 2 BCR B E5HE 55 (James et
al., 2006) , i DD2 iy -4 F] GBS RSV HHER
RMALHES ER

RTINS, 518 FFF A h &R IR &
AR AR SR W L 2 10 I 18 3 B R i R 3X (Aranda
and Maule, 1998) , X il il BE o] 72 %% K F &
A AT TE BRI AKOE R, SRR Y E M SIE B
HREWHFRE, Ho5 RSV BRAREXARN
e iR E R 2R B gaE A Sl e F 2R
5 5%, 34 g & (rift valley fever virus,
RVFV) S F Bk 4% 8% i 3E 45 #4 & B ( non-structure
proteins, NSs) , BEFF AYIMIZITHE RIS — 5%
A RMIE ERFEAE, TGI8 35 2R 5 5%
(May et al., 2004) , BRE+3FA BRI BTIRSL, REM
Tl 32 2 PR SR o — P Ve R 2 40 78 32 # B
Ko Hoan NSs GeA ol fl T R s e &R
H%E 5% ( Billecocq et al., 2004 ) ., [F Ik DD4 BT I8
TRATRES B T RSV X 75 3 5 PR 5% 5% i 1 1 2 %
FEFR B EAE R, (HF S X R EA S
EMEERFEE, HEAERRHE SR
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