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Amplication with 3' RACE-PCR. cloning and prokaryotic expression of ubiquitin

extension protein cDNA of Spodoptera exigua (Lepidoptera: Noctuidae)

NIU Guo-Dong> ZHANG Hai-Yuan, ZHANG Zhong-Xin "~ (Key Laboratory of Molecular Virology, Wuhan Institute of
Virology» Chinese Academy of Sciences> Wuhan 430071, China’

Abstract: To identify the nucleotide sequence of ubiquitin ¢DNA in Spedoptera exigua» a 513 bp cDNA fragment
encoding ubiquitin-53aa extension protein from S . exigua lipid was amplified with 3'RACE Crapid amplification of cDNA
ends) PCR with primers designed on the N-terminal amino acid sequence of S. fiugiperda ubiquitin extension gene» and
the amplified fragment was cloned and sequenced . The ubiquitin-53aa extension gene (ubi-53) in S. exigua was 513 bp
in length including 123 bp of 3" untranslated region and 393 bp of encoding region. The encoding region encoded a
peptide of 129 amino acid residues- in which there was an ubiquitin fused with a ribosomal [40 protein. A comparison of
the deduced amine acid sequence with those of Bombyx moris S. frugiperda. Drosophila melanogaster» Homo sapienes
SeNPV and BmNPV showed that the amine acid hemology rates were 96.9% - 98.5%-95.3%:93.0% - 78.8 % and
77.2% respectively. This suggests ube genes in eukaryotes may have a different evolution way from its host viruses. The
fragment containing ubi-53 gene was inserted into pET-28a expressive vector> and the expression was induced by IPTG in
E. coli BL21(DE3). The fusion protein was identified by Western blot using a mouse monoclonal antibody against
bovine ubiquitin.
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pathway, UPP) { Ciechamover, 1994) 32125 HE B R
IR E. MA TR S MienssS
ENFERMAE. ZREQERGHARTHIER
Fol. MO A RBAFEPHILHZRESR
ubi-52+ubi-53 1 ubi-80 FEHAT T 7+ FH AL L8
TR . HEAYNZ RTEA A A AT A
TR K& mRNA Foor S ER £ arif s AR
HIEE. BT ZROU EEE S SN EE
AT 3 B R REEORILE .

REMRFEHZ RERSHNIERMTR, B
HAPCAH — L3R B (Haas et al .- 19960, AT X #H
AL B % M 4R & ( Spodoptera exigua nucleo-
polyhedrovims, SeNPV 3% 3 B K H#HAT 1 058 (4 E R
%.2003), AT M DU ABBARRREREESL
BERSAZBEENNIELXERRAZRENE
a0 0 A EE OO B R AL P RS Ih R AT A A
3'RACE-PCRITIA, WA SR 20 BB 7 R A0 I 2
ALUNE RNA o 0 88 B B R R R A
{ubiquitin-53aa extension protein’cDNA, 7% AT
SRR T AR A A A S .

1 ARG ik

1.1 EHSETRM . AR R R

RHSE RO T R fR i DUR B AT 5 AT LR 5h
Wb 4R, KB E BL21(DE3) BT pET-28a FH
KIGHT# DHSo AASER =H47.
1.2 AU M B AN AS AR R B B RNA BOHRER

) 5 i T EE R 20 B B 2 200 L. BRAT
5200 s IR BT PR TE VK b R BFF BE 3507 B8 77, 7B A
RNA-Solv 1A Omega 22 7 HHREL, REUG B15 RNA
BN DNase T -37CFEAT DNA 1 h, 2B B R
FIVLHBHAT. S RNA G192 B & 8T B e A8 T
Bk E .
1.3 F 3 RACE-PCR FZEH 18z RELEMEE Y
¢DNA
1.3.1 58t IRFEEMBIR Spodoprera frug-
iperda 1117 3 FE 1§ B B JF 51 ( GenBank & & 5
AY072292), 43 Al Bt T B EAE R M T4 Cgene-
specific primer, GSP)#%3K 5| #) (adaptor primer, AP
#5147 Cuniversal adaptor primer, UAP), 3 455
WRIFFIF

GSP:  5"-GCCGGATCCATGCAGATCTTCGTAAAA-
ACCCTCA3', 5 R M3 5" ) ATG BT T

BamH [ BEVIAL A AP: 5'-GGCGAAGCTTGTCGACG
AATTCT-TTTTTTTTTTTTTTTTT-3': UAP: 5'-GGCGAA
GCTTGTC-GACGAATTC-3'» #3k 51 ¥ AN I8 FJ #% 3k 5
WIMAT Hindll -~ Sel T A EcoR T =MEGUI -
1.3.2 KFERPE cDNA BAR: ER 4 L B RNAC3
peds A1 pl 500 pe/m B3R5 1CAPS 6 WL & fEER
B — Z.BSCDEPCO FIEEZEZKF 1 1L 10 mmol/L B 4 7
dANTP ¥ & W 65°C R 10 min, 7K _EHR IR 215 4K
I 4 ul 5 x RFEFEME.2 1L 0.1 mmol/L =
B HERE (DTTOH 1 pl. RNase THHIF, BHFHIE S
BIS G 42°CHRE 2 mins I 1 0L0200 W R R
B ( SuperScript [| RNase H-Reverse Transcriptase )
(Gibeo?» 42°CIRHE 50 min: 7TOCIRA 15 min & Lz
J%, 100.S L B RNase H HAGHAR mRNA-
1.3.3 78 cDNA: FREINERARBA: 5 4L
10x 7 BE R, 4 uL 4 T ANTP B-E W2 uL 10
umol/L BFEEL T UAPY, 2 1L 10 umol/L 57 M
FICGSPY, 2 ul AR cDNA. 0.25 pL B R E DNA
ZEBE (Pyrobest DNA polymerase) ( TaKaRa ) #1 36 pl
ddH,0. #HEEITH: 94%C 5 min, 94°C 1 min,58C 1
mins 72°C 2 min, 35 TMEIR, LA 729C 10 min; HF
TIRTEINRS, B — RBP4 Tris-EDTA 2%
MO CTEDFRRE 20 1, W1 pl BB P42 L) AR P
.,
1.4 3'RACE-PCR FH)R95E 2 RN 7

EZRT B 1% BRPEREELR K, 365
nm AT B E3% 43 F R R 500 bp BITH
PI°F . DNA [EIAFR & lmlbe. [Pl R DNA 5 pGEM-
T %E%(Pmmega)ﬁ%, AR =R 5T A s =] pGEM-T-
ubeo T B BURLN DHSq /8 52 35 S R AL, Fe i 4t
IR & B ILE R Xogal MFAR LT I8 O B 7%
1%, PRI S AR, SRR SR RS R DNA BRI 4R E
o 5 TERR ARG FH 4 v b B AT, R 40lE b
WA B 5T A58 F DNASTAR S8 3EAT
iR
1.5 AMeEEEXBTEPFRE

F BamH T 1 Sal T 3 pGEM-T-ube XLEE 1], 4]
TR eDNA F 5 R EETIE pET-28a 5, E
F2 15 R A SE B 15 4 FRRS B A0 D7 VA, A R R
44 A pET-ube, X7 H PHE A DNA F BT . 4R )5
Fib BI21 (DE3DH M. RN ERD- A FIEE
QP S RBEMER, RIEEBZ 15% SDS-
PAGE 7317, RAALUAFMEEESHNERR
B, IR R ENEEE S L.
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1.6 RIS EBA) Western blot £ F

BL21 A FU R IAFi-& 5= [, Western blot #AT £
S P AN RPU TR B B PR P Santa
Cruz Biotechnologys Tne)s 55 = HUAK A U 1 B2 B2 BF 45
ERERR - EEEERATFD, 26 RNF NBT/
BICP BB & EEHERLF D, Western blot K38
B MR R AT

2 ER5Hr

2.1 HEBEMZREMEE DNA FHI9

MEHALPRE L RNA. & RFEREB
DNA.F|H 3'RACE-PCR F#7 HesF B B B
RHEMERE. g E D HEERERNTD
CGSPYFNE Fl 83k 31 CUAP Y AT PCR, 1538 — -5
§FRI4Y 500 bp B ER, ST 8052 R AR KN
AHME, AN B AT . RN R
SRR RTINS R AT E X
PCR. 15 3| — 4 B0RR14Y 500 bp #9°H (B HIIN 7%
Z1E 100 ~ 500 bp ZBIMAFFF R . BN PCR
RISAF BT 2 IR OUAG, DR B BRI 23R R e
o XS IR PCR 7 B8 26 500 bp B HATIE
W, 5 pGEM-T # KA E, ¥t DHSe 15 3 & 3
RACE-PCR P45 815 .

T FE 8 eDNA BT FF03E, S R E 1.

FER) cDNA A ELE K 513 bp, AP 37 AFEIHERX A 123
MEEER. EX miE— K 120 M EEREE
MEAFE EFRS T EY 14.8 kD. £ 3 FER T
X FFAE —~ AATAAA FIZ R (O MEFY]. @i
5 GenBank 8142 FF B 54 HEAT Blast ELEL, TAVG 2
(1 K 25 ubiquitin-S3aa extension protein # X, 87 %4
H Se-ubi53. 1ZZEEFF| A GenBank FHE FHZ,
BTN AY149883.

{2 Genedoc FAFX AFRFRFZ R LBRMA
Rz R E AT FENE LR SR WK 2. K
FERAEREMEREAP.Z 52 F- HEE &K
FEAHT 4 RS TN RE A7 A Lys-29. Lys-48. Lys-63
F Gly-76 28R 5. FRREFEZR DK 4 ML A
YR ST, (AAER I FIZ R 15 ~ 31 F% 51~ 57
NAEBRET R RN CFEESE, 2003). MHZER
Y B P PR N2 R B AR 140 B 76 T A
ERERET 53 MRER. MAMAANEEZRZ
FRET 2 MR ER. SERITAREM L4
HEM, ubi-52 5 ubi-53 A & MR AL E 1210
ubi-32 FEBFTFI T E 19 47,77 £1.87 A1 F 113 £7
4334 Alas Thrs Met FA Thr, 1 ubi-53 B3 19 f2.77
f7.87 f2F0 113 A250 51K ProvTles Gln FH Lyse ubi-52
Hubi-53 IEERTHIRF —2 Z 0, JATIEN
ubi-52 5 ubi-53 Pl RERAF S Fl b2 = A 5
FREEF.

atg cag atc ttc gta aaa acc cte acg ggt aaa gec atc acc cte gag gtg gag gec tea

M Q I

F vK TLTUGIK K A

T L E V E A S

gac acc att gaa aat gtg aag gea aag atc cag gac aaa gag gga atc cca cca gac cag

b T I EN V K A K

1 QD KE G 1

P P D Q

caa cgt ctt atc ttc gct ggt aaa cag ttg gaa gat gge cge aca ctc tet gat tac aac
Q RLIF AGIXOQLEDGT RTTILSDYN

atc caa aag gaa fcc aca cle cac ttg gtg cfc agg ctg aga gga ggt acc att gag cct
1 Q K E$ T™L HTU LV LRULRGGT I E P

tce ctc cgt att tig gee atg aag tac aac tgt gac aaa atg att tge cge aag tge tat

S L R I

LA MK Y NCD KM

C R K CY

gct cgo ctt cac cec cgt get ace aac tge cge aag acc aag tgt gga cac acc aac aac
A RLHZPRATNUZGCRK T K CGH TN N
ctg cge ccc aag aag aag ctg aag gat taaattattttatttctitcaattgcatageat

L R P K K K L K D stop

taccagtttaccatcttacaatttgetaticatttaattaagatgacaaaattaataaaa

atglaacagcatltaaaaaaaaaaaaaaaaaana

Bl 1 FHZT ubi-53 37 UTR cDNA RIRHERF 5 RS HIRER F5
Fig. 1 3" UTR ubi-33 c¢DNA nucleotide and deduced amino acid sequence of Spodoptera exigua
""" L2434 These with dots below are the primer sequence; — £ EBAR G Z B AVFF These underlined are the paly( A) sequence..
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Nexiou 2 80
S fraginerdu ERTLAD TN IQKESTLHLVLRLRGGLESS 80
£ ment ) P!.TLgIZ'YNIQP 3TLHLVLRLRGGEN:YS SuU
D melwsiogasier g £ 3 S0
H. seqprenis 80
SeNPY 80
BmNPV E LE I : 7
MOIF6ETLTIGRL ET IvE dTée 6K RI DKEGSPpDQQRL ISJGKQLED 4TSSDYNIQKES'I'EH6VLRLRGG
LOD 120

N.ergid SLRILAMEYNCDKNICRKCVAREHPRATNCRETRCGHTNNLRPERKLED - 129

N Jrngiperdu SLRILAMKYNCDENICRECYARLHPRATHCRETKCGHTHNLRPRKKLRD - 129

B i SLEILANKYNCEEMICRECY AREHP RETNCRRTKCGHTNNLRPERRIED- 129

i3 wrelanogonier. SLRTLACKYNCDENICRECY ARLHERATRC REERCGHTNNLRPKERLE - 128

L sapicies SLROLAQKYNCDKMICRKCTARLHPRAVNCREEKCGHTNNLRPKERVR -~ 12%

ScNPV e

BmNPY e e -

Bl2  H Genedoc BUFF4IHT A Rl 3 MR {Z A IR E AR 75 ]t
Fig. 2 Alignment of ubiquitins from different species

BERE 100% FITRTE The black shadew represents 100% idemity: <

2.2 ELEMEHRE

SeubiS3 AZEELSEZMEE M0 BEOME
R, R TN L ER T EH
MagAlign #1153 Se-ubis3 5 F & B F0E 33547
497 RN EE R Ube ) SR 1S FI R R MR T 71 HEAT [FIUR

BRE 80% RIIFRIE The gray shadow represents 80% identity .

WInE. gENE 1. FERmE REMEL SN
WEEBEZEDn-Ube) R R 95.3% . 58
F £ B2 & (Bm-Ube. 8f-Ube) Bl [FIE 1% 4 96.99%
98.5%, 5 AKEZ RHIFREMENR 93.0% -

F1 H MagAlign AT A RERIERZRERNERE(%)
Table 1 Alignment of ubiquitins from different species ( % )

S. frugiperda B. mori D . melanogaster H. sapienes SelNPV BmNPV
S, exigua 938.5 96.9 5.3 93.0 78.8 727
S. frugiperda 97.7 96.1 93.8 80.0 7.0
B. mori 94.6 93.0 80.0 74.0
D . melanogaster 96.9 80.0 753
H. sapienes 80.0 75.3
SeNPV 74.0

2.3 ZEREAEXABHESHIES R

F BamH T 1 Sal T 3 pGEM-T-ube XLEE T, Ff
T 3H) ube BH cDNA HBUEHE B pET-28a RIE
b, I e o FR/ANER. ERAWRER
1.0 mmol/L A5 FIFE-p-D-B AL 2F FLHEH (PTG 73
MFEFOh 1 h2h3hd hF5 h, REZEFENER
W 3. hE 3 BH,. PTG I FRlEE B RIEN. 5
SEE 1 L AEERNREECEEIRE AT,
FEE R A K, B A ) RIEEF R AR AR,
2.4 Western blot 3 HHE R

R FIE 1) 88 B 42 SDS-PAGE. {f HAFREZ RN
AT AT Western blot # i 40, B —4%
R PR S &S R\ FEN G
M, x4&wHrTFES EMEANSTFEME A
FAZ RGP RIENMENEARZRZER.

3 Wik

HEAEYF E@{Z?i_ﬁa%.(ube)ﬁjjﬁ%
—X o Rm5 2 83 MAEENER A
KRLEBE B S 140 ibosomal MO)ﬁiElﬁJE@
FETE: 5 —2%5 76 ~ 80 M REERNEH TR
XEMEMER R EZEE $274 & H (ribosomal
S27A) A R = B Bl I8 1 CHector et al.. 19923,
Mitsuru S (200005 2 F¥Z & ( polyubicquitin > & K HEAT
T FRHLEIWTE, RIVRSE 3'UTR 54 R M AT
MR RE R UBB A UbC PI2E, JXPIREEETE
Az Bl B E#A S B AT A B H AR L
B ube BER) 3'UTR FHHAT 087, A KT
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B3 FcESFENESEORENER
Fig. 3 Fusion protein expression induced
by [PTG in different hours
M. ST EED Marker: 1~ 5. pET-ube B 1.0 nuwol/L [PTG 57
BER L 2, 3, 4 5h pET-ube indueed by 1.0 mmd/L PTG in 1,
2, 3, 4, 5 hows respectively: 6. It B R pET-28a  pET-28a
induced by 1.0 mmol/L [PTG in 4 hows.

kD M 1 2
974 —
66.2 — S
43.0 — S
310 — —
201 — .. e
144 — S0

B 4 Western bl il B EH
Fig. 4 Detecting the target protein using
mouse monoclonal antibody
M. RS TEEH Make: 1~2 AEEREBRERMFR
Expression of two pET-ube clone.

EmFEhE#E AR AHRFESEEFEIE
HMZEHITEERFFIFEELE, R SeNPV
SHEFMERRZEOREEN 78.8%, BmNPV
SEBEIFRZENREER 74.0%. FHRAE
SZAMZERATEEEFFIREESIN.ERE
TRBZAMZENEEBFFIRBEEE 62% ~
84% 2 8] CHFEME, 2003). ZREAEERRPH
FEHELTRAERHMFREEEERESRETE X

FHEGFEEESEMERSZEEANBEEZEER
EHTFHARPEEEAESR. WIPEHTRE
SAEBEFFNZEERZ AHRFRIENFEEX
AOATRREsZzEENALAREER T 4561
Bz Z2EEARNAKN S FHLER.

FAVE RARE T A E R F AR E E Cubi-
S3OH cDNA R 3, S H# AT T . B EREN
Western blot faill. FAVIRIEE Mz REHE
7| EERT 59, A T 3 RACE-PCR f AR, A
BEH B B ik P A0 e B 4 2R Y S RNA R TH
A8 2 ubi-53 ZFE & H 3'UTR # cDNA. £ A B
ORI RE LSRR A E LS, R LB R R
RV mRNA Y8 E MEFMER. X—HEH
BUASEEENGHERRMAT 4 EEEER
HHTEINREOAARBR T —L&ATHER. E#
MEERS, G 2 b, Ay 18 6
ERERES, X—RETUGADT N ERES
PIECE F IR oH R I S [ AR R

KA LAFREZ ZEEFARBEEBEFFF
BEHEARE, T THERRZZEEBERN S5 Hib
EREMzEEAMNALRR. oM THRESS
HETEARAZZEEMHLER. BIAH, R
REZEBRSEIZEREBSMNEEE, BEN
RIREER T ARIM sy FHb b w2, B i I R E
Ao RAEEEZEARAEFTRENEYSINGE. X
MIALSEHITERZEEF R AEE T &
mt,mMAEUEFERZEZEAANNE, FITRES
ZEFRIUENTFATHEFTE X,
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