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RYETHE(RSY) B EBEFWNRI
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1,2,4 — g 1,2,# 2 2 2 N 2,
Z mtt, PWE T, OB, BwE, hiE, AREY
(1. FERNKFERYRD 24 BE, BiRC 210095 ;

2. MLHARNBF BRI BIRIT, LA YRR 2B B AR S0, B 210014)

WE.: N TR IK KE Laodelphax striatellus Fallén 57K F§ 4 80K 5 (rice stripe virus, RSV) B AEHLHI, AFR M
TR CE G R ALAC oDNA SCE, DISEIRE MG K CE R BRI R, 2 84ifk mRNA, R
AP cDNA, FHEE =R, , BIHESRaitt. RARRES RN & =HER cDNA A'ICE, BEd
FRELE AT XER B F| Gateway A Z AR pGADTT-DEST I, #EEIR1G BEEE AR 3E cDNA U, R4 R%E
B SCEERRZS i 3. 68 x 107 cfu, HHESCEEBE 9 2. 62 x 10" cfu/mL; SCEEEH B K TF 95% , cDNA A A BEF-1
KB >1 kb, K3 THR#E cDNA SUEMER . K KBS B RARREE: WA 3C cDNA SCEWHE T RE B4 k5
IKFESRBURE LAV HI R B E T EAl,

KW K KE; KERLURT; FIVREL ; cDNA S ; BEEXZ3E cDNA 3%
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Construction of yeast two-hybrid c¢cDNA library of high-viruliferous
( RSV-infected) populations of the small brown planthopper, Laodelphax

striatellus ( Hemiptera. Delphacidae)

LI Shuo'**, SUN Li-Juan'**, LI Xing’, XIONG Ru-Yi’, XU Qiu-Fang®, ZHOU Yi-Jun>* (1. College
of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China; 2. Jiangsu Technical
Service Center of Diagnosis and Detection for Plant Virus Diseases, Institute of Plant Protection, Jiangsu
Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract; In order to research the interaction between the small brown planthopper ( Laodelphax
striatellus Fallén, SBPH) and rice stripe virus ( RSV ), yeast two-hybrid ¢DNA library of high-
viruliferous ( RSV-infected) SBPH populations was constructed. SBPH infected with RSV was maintained
in our laboratory. The mRNA was isolated and purified from high-viruliferous populations, and used as
the template to synthesize the double-strand ¢cDNAs. The cDNAs were ligated with three-frame adapter
and purified by the ¢cDNA size fractionation columns. By using homologous recombination reaction, the
c¢DNA entry library was prepared and then recombined into Gateway compatible vector pGADT7-DEST to
construct yeast two-hybrid ¢cDNA library. Detection of the library indicated that it contained 3. 68 x 10’
independent clones, and the titer of the amplified library was 2. 62 x 10" cfu/mL. The recombination
rate was above 95% , and the average size of inserts was above 1 kb in the ¢cDNA library. The results
demonstrate that the library database meets the requirements of the standard cDNA library. The yeast two-
hybrid ¢cDNA library of high-viruliferous SBPH will be useful for the future research on the interaction
between insect vector and RSV.

Key words: Small brown planthopper ( Laodelphax striatellus ) ; rice stripe virus; homologous
recombination; cDNA library; yeast two-hybrid ¢cDNA library
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IKFERBUM R R K TR EEREZ —, T4k
ERE KX R LT (ARE, 2010), &K
i1 /K K &\ Laodelphax striatellus Fallén ( small brown
planthopper, SBPH) /&% 7K f§ 4 8L i 7% (rice stripe
virus, RSV) 52/, W58 RETE K CEUA G [E1 5F 1
B, I H R CE AR A T R 4 B0 % (Falk and
Tsai, 1998) . /KFEARSH AR IITRAT IR K 5K &
B\ ZRAEFEIEHE BV R X R (Hibino, 1996
JAzR %, 2010), FH, TH#EK CEXS RSV &4k
P FZRE AL 2 B VA 200 3 B OG5

HAT, K KBS RSV BAE M 4 FHLHIE AR
#, FPRFEEREORR RSV 5MEEA/ER
il FYISOREEEEBNITE, REESR
Kl (virus overlay assay) | HREILTTIES, Z KM
FRRR, (X RER B BIREEAEE . WREEEIU
3¢ ¢cDNA XCPE, AJLVARENRERBERNFEE, 16
BB R U AR &, X cDNA SCEE#EFT KA
B, FEEMNEAE, NM7ERME R E NSRS
HISHEEECDRAEAEXRNED, #MARE
YERIE X B Zh e (EEW %, 2008) , Lu %
(2009) BEFAIE T ¥, MKFE cDNA SCHE b i G 3R 45
THT RSV BEAEEH. Fik, &RE KK CEE
BEXNZRAZ cDNA SCFE I # X BIFFE RSV S5 {AH.
TEEREEEN,

AW LA T % 2R R 1 =i 8 (RSV)
IR REBHA B RNA itk , R A BP [FJRE 40 [ L
#il% T K KE=HERS cDNA AJIS3CHE, F@id LR
RV T M AT TR B Gateway AT B BE XX
ZAT AR pGADTT-DEST, ¥ #3R15 T BEfE XA 3
cDNA 3CPE, DA MIZSCRE P e RERS 5 RSV 2 H
BAEERRRNEERD, oL EEBENME
BRI | Z4% RSV AR RIMERT, XTI
®ES RSV BAEM LR B A EZERE L,

1 #BERZE

1.1 fulEH

N T BORBRBEHL 7> B 2] 5 RSV B4R B K KA
EH, R E S ERS KK CEAE
(RSV) R AR APEREAC MR, RRTIMERHAS:
XM 4 (2007 ) 19 77 45 O e 4R A5 o e FH ] SR 4R
AR K GBS E B 2354 IR 7E — B (A
3 ~4 B HKRESE, MAOIRERES 5), ¥
Xtk K REEFRIC, 200 3 ~4 d JEEUC , A

BAR CE AR (RSV) 1R 00, HG ket 77 &
Mo BBUBAERWEBAFERXR, W4 ~5 R
ERIMEERFRIER, FRTEEZ 80% LA LM,
PR B R R IR . A SEI0 BT 2 FH 7 3 5 SR
FIPEREM, HHEERN 90% .
1.2 EHRFEAEF

75 £ # DH10B, #{& pDONR™ 222, pDEST22
¥ B Invitrogen /A ] ; # & pGADT7 ¥y B Clontech /3
Ao
1.3 FERH

TRIzol Reagent, FastTrack® 2.0 Kit, CloneMiner™
[IcDNA Library Construction Kit I PureLink™ HQ Mini
Plasmid DNA Purification Kit #JJ¥J § Invitrogen /3],
1.4 & RNA By32EL

B3 g JKREFES, WABHE , F Trizol 125742
BURE A B RNA (2 R Trizol 32050 36 458 47) o B
/b8 RNA FPEE AN ETHUE OD [EFIHKEE, I
F 1% B AR WEEEEE f KA RNA i,
1.5 mRNA B4 E4it

FI ] FastTrack® 2. 0 Kit 23 B 4fifk & RNA( >
500 pg) ) mRNA (S BRULBA4533E47) , FE A5
GG REE T I mRNA &
1.6 cDNA B9& R

cDNA [ & B 77 =5 B8 CloneMiner™ II ¢cDNA
Library Construction Kit ¥ B 45 i#F 17. B 4hi fk i)
mRNA 14, LA biotin-attB2-Oligo (dT) Primer(5’
HbniC A2 R ) M SuperSeript I 2 #% % B, & M
cDNA 5% — 4%, F§ DL cDNA 55 —4F MR, 7
Escherichia coli RNase H, E. coli DNA Polymerase |
I E. coli DNA Ligase FILREIMER T, & 5F — 4,
A 5 — 4% cDNA 7 T4 DNA Polymerase F{J1E F
TEA R . 3RS M BUEE cDNA 5 40 #k
attBl Adapter . ( =HERIE L, KEE—H), ™
4= attB-flanked cDNA, 1 E M ¥ cDNA 3% B
g,
1.7 BP EAHKM#E cDNA A |73 FE ( Uncut
)

%:H8 CloneMiner™ Il ¢cDNA Library Construction
Kit 3B 45347 cDNA ATTSCEMIMEE: Baifb)s
i attB-flanked ¢cDNA Ffj Bp Clonase™ I Enzyme Mix
55 pDONR™ 222 #/k 4T BP [RIYRE 41 i, E4
=W 4: £ BE-NH, OAc-Glycogen 4iifkf5 , HALILEZ
25 40 Bfe ( The ElectroMAX™ DHI10B™ T1 Phage
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Resistant Cells, L33 > 1 x 10" cfu/pug DNA),
AR EN: 2.0 kV, 200 Q, 25 pF, HEE™
PIfA SOC $5353£, 37°C, 250 r/min PR H;55 1.5
h, BEFRER)E, 10 pL HRA TEAEXE, 10
pL BERZ 2R 10, 100 F11 000 £%5/5 , 435K 50
pL % 4§ LB/Kan -z, 37C I K, & IEEH
CFU = (PR ERISERER/S0 pl) x W BAE % x 1 x
10° wL, FAIEFRYHIH M ELIKE 20% , -80C
TRF7E, B cDNA AT TSCRETE R
1.8 pGADT7 #HERME

9T IS LR BRI ST PR FE 4 O T B WU
3¢ cDNA SCFE, Fof A RRBAR pGADTT ([BEEERL
FAL Prey i fK) BUiE LA Gateway I 2 # &
pGADT7-DEST,, ¥tit P 2 g 76 A B0 2% J 2 A 32
MERIRTIR T, KA Z b A X o h A
attR1-ccdB-Cm®-attR2, #¢ it | ¥ DEST-F. 5'-
CGCATATGACAAGTTTGTACAAAAAAGCTGAACG-3’,
DEST-R: 5'-CACTCGAGCACCACTTTGTACAAGAAA
GCTGAACG-3", FFiiganlEgsin Nde 1 /Xho 1 BV
fis, LA pDEST22 ki #iMk, #47 PCR 334,
PR Y. B, 5 Nde 1/Xho 1 Y1
pGADT7 ki H, ¥ ALF] ccdB-Survival 4i i, Bk
BB TE RN, I L P B IE A A S R, RS AR R
TRHE
1.9 EEEN 3 cDNA LERMGE

PRI IE A A% 1 cDNA A ] 3T FE R RL I
pGADT7-DEST & ks, Wi kL (4% 300 ng) 7E
LR Clonase™ II Enzyme Mix f/EF F #47 LR [
B RN, EHYE L FE-NH,OAc-Glycogen 4fifh
G, IR L7 W, BELRZSHM, RK5
PEBE X% 38 ¢DNA SCPER W, HU 10 wL Bf W 4% R
L7, WA LB/ Amp P, SE AR, H
RN BLWREE 20% , -80°CLRFF,
1.10  STEEH HEFIHE B E

T ARAG R B R ST RN ST OB T R B
XUHR AL SCPETR e, 75 B Xt cDNA ) 4 SCE AT
# . [ 100 mL 37°C & Amp B A FRHE P INA LY
2 x10° cfu SCPERRWR, 1RSI, BrKK BOf5E 3R 25
B A2 E A, 30°C, 50 r/min ¥53% 35 ~40 h, %3
FEYTF 10 400 g B0 20 min, /NOF EE, WA
2 mLEH Amp i) LB Bi SRR TINE, B 10 pL 3§
WARIR 1.7 TR, WA LB/Amp ARz, %5 C
PRV BE , FARTEBINH I LR 20% , —-80C AR
7, By B8 SCRETE R

2 HRESH

2.1 7x¢ES RNA f3REUKR mRNA H o B4

FH Trizol 57 $2 B K € E & RNA J5, FH
FastTrack® 2. 0 Kit 4B 4i{L 3818 mRNA, 2541308
FREEHE, 2 RNA 4l 0D, /0Dy, =1.962,
WREN 1,16 ng/pl, E&H 580 pg, mRNA 4ifEN
0D,/ 0Dy =1.974, YREEH 0.152 pg/pL, BEH
7.6 ngo 1% B BEWHEE B H Uk fr il (& 1), ATWige
F| 5 RNA A 18S F1 28S Wi & 1E M f9+7, H 28S %%
WY R 18S KA 2 £, RIS, mRNA
BB . HIERW, R E RNA F5
Baifbh) mRNA &85 . diFE, HREEERE,
JC DNA | AR /N Fi53, RETFH S,
SRR MR,

M 1

A B
B 1 JK&EUE RNA(A) il mRNA(B) H Ik
Fig. 1 Total RNA (A) and mRNA (B) isolated from
the small brown planthopper ( Laodelphax striatellus)
M: 1 kb DNA Ladder; 15 RNA (Total RNA); 2: 4li{k ) mRNA
(Purified mRNA).

2.2 X% cDNA W& R R4k

PA3 ng mRNA [ #% 5% G B cDNA 25 —%E, FEL
S —HE MBI A BRAUEE cDNA, XUk cDNA 34 =
HERY B 4H $# 3k attBl Adapter, 3K 15 attB-flanked
cDNA, DIREENT B alifh, il 2 fim, &)
Xk cDNA H K 23RECR, KN #E 500 ~4 000
bp JEEK, 5 mRNA 47 A0 AL, UL R/
AR 3 FE ) mRNA #3453 T A8 5%, 7T L
FHT cDNA LRI %,
2.3 cDNA NIIXEHETE

BU10 WL A7 3CFE T W 2 % % B 10, 100 1
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M 1

B2 XUk cDNA Bk A
Fig. 2 Electrophoresis of double-strand ¢cDNA
M: 1 kb DNA Ladder; 1: & (A% %% cDNA (Synthesized ds-cDNA).

1 00015)5 , 4M41HL 50 L ¥4 LB/Kan 4R, 37°C
BREIR. RIEAR, BREH(ESE)CFU =
CEMR R TERER/50 wL) x FBEE x 1 x10° pL,
HHEBATISUERNEREN 2.56 x 107 cfu, W%
PCR K SCEEE 413 A1 cDNA A H BE R/, AR
WECEEAR = (AR BA RN A B R DB
) x100% , HHEHATIEMELAR KT 95%,
EERRA R BOE K >1 kb, HEAR BIFH LR
PE(E3) . BREMATICERIE TG LR =4
)=
2.4 BEREXZ3 cDNA XEHEE

ATT3CEE RS pGADT7-DEST # (& i#17 LR
BARNLG, FREBERE WA cDNA L, B 10
wL SCEBE WO SRR 10, 100 F11 000 5/, 24

M 1 2 3 4 5 6 7 8 9 10 11

12 13

BUS0 L ¥4 LB/Amp FHz, HRHEAFK(F 2.3
), IESCUEMERREN 3.68 x 107 cfu, H%
PCR FIBURLEG VI %5 5E cDNA i A F BEi K/, &
4 fii7n, SCPE cDNA S A R BCFHKE >1 kb, HE
BRIFMZHE, BOAERTI S E SRS PCR &
R WESEEHARITEAKX(F 2.3 %),
WHEBSCEEHARKT 95% . X cDNA CEH#TT
PoHh P SCPEREEE R 2.62 x 10" cfu/mL, #E
FEAEMCEREIRIE T cDNA SCEREEEME
P, B3 THrdE cDNA SCEEMEK

1 2 3 45 6 7 8 910 11 12 13 14 1516 M

17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 M

B3 AIJSUEH cDNA A J Bef) PCR A&l
Fig. 3 PCR identification of ¢cDNA inserts in the entry library

M: 1 kb DNA Ladder; 1 —32; H4{F Recombinants.

14 15 16 17 18 19 20 21 22 23 24

B4 BEREXURAZ cDNA SUEHHHA F Beiy PCR A&
Fig. 4 PCR identification of inserts in the yeast two-hybrid ¢cDNA library
M: 1 kb DNA Ladder; 1 —24; E#H-F Recombinants.

3 g

753 B Y eDNA SCPE S HER 3 Bk R 454 1 2

BEfE B RIE . X cDNA SCPER & IiEH £ 2k
A (ZEE %, 2006), — N CEMRFE
P, BISCE A R E 4 cDNA F BT Bt mRNA
R R, AR SCE R 2 MR E BN, X



1328 B 2R Acta Entomologica Sinica 54 %

FERREBET HERERERS, EEBRBLTRE
HL P mRNA R A& FF mRNA K995 L% B
1, RNA 4B mRNA ()73 B 24k /2 cDNA & %,
ISR S R P R R R — 28 o ASHFSE ™ i 4%
R & U B 38 4l fk mRNA, 38 3o 5 B PF 4 5
SEFTHREL RNA #1 mRNA =85, 4EFHRAK
MR R, MI5%E cDNA SCEFEAR RN 3. 68 x 107 cfu
(KF 1.0 x10° cfu) , BHIE T SCHERY SE B M IR 25
B EREIFH A —ATTEZELH cDNA Jr B
HIFFISE R, BEMERA 2 BT 5E R B S A TS R AR
B, BESRICES oDNA P REEHE . AF5TF]
FJ E. coli RNase H, DNA Polymerase I, DNA Ligase
JUF G A9 3L [F] /A 52 /R cDNA 28 S8, 5
SMART J5¥AH LG, A 5| AMEf] PCR i 2, ¢cDNA
FRBETHMAL, RATREIRIET cDNA 7511
FERENE

TN, BERERUZRAZ cDNA SCFEHEZ 358 cDNA
SCEE, AR BT AE Y IEF MR — N EE WV
Wrdgtn . B0 FEERE I AR A R G e SRR SR 2R
HEEAE, RESLEE H AR R0 N IE 5 B R
KRR b, BAARIKEA EFRIKXER S
FRERB X, AUFELIE M Gateway 7 A Kt
cDNA JERERI Bk, AFEME RS AR, Jf
HB T 3" WA ERRIC, #k RS S,
KRB TR, EAM, T W4 cDNA L
T RER EA L auBl F auB2, XAEFLIRIE
T cDNA FBUEmBAR B iAS ., ATEBERU=
BRI 25 S SRS HEAT SRS, B 3 A plE s — 1
RBIEMR, ARHIREE S 2R R ™Y, BgE
i BOE 1 4 A2l Prey #ifkmh, WWRA 173 AT AE
BREEFRRIEY) . FHAX— AR, AT
cDNA F{if Bk auBl B =HERIRESK, i
SERER) cDNA DIFTRER) 3 APt HE #EFTRK, AT
REMLORIE T cDNA FrBAR B IEMRIA

EEREXUZRAE cDNA SCPEE MG LR MR BT R E
FAE EAE R HER . A AR RS RGE AT AR
BiE R cDNA SCEH R, RIS R ER
BAMANSEHNEAREEXRRNES, NTA
R oy BB R T B R R D BB AR B BAE )
B, HET, K KES RSV EAEM A THLH B

R, K CEWRE . WEER RIAN )., 3
BH . ORAEJE AR LA RO R EBE L RSV ) B AR TF
BB —RIVEIRNE R EAEUH], FikK CERRN
25 RSV BAEMREAN T, X THFK CEMEL
TR EAEZERE L, K CE R FRA cDNA 3T
JERIM A Z BT AT B T 3h . ABTSE
Py S K G BV B A28 38 DNA SO 2 Ao
e H R R B T B R R SSHT I RIARE, T LA
SRAEAT KA B AR & B I 2 L e FATT AT
RSV & EAME AR, M SHEAENER, 27
HAEEAWBENINEE, #—PHAEAEIENE
3, TZ A B s K K El e #E RSV 923 T-HL
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