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#E  F|H RT-PCR il RACE $ R, LL/NE Ik (Plutella xylostella) 3 14 B 1) cDNA SRR . 7 B3R 1572
FRAEAH 13 Pa-ubi (GenBank No. FJ527489) , &% H R ¥ 31 &4 537 bp, F v FF il 4 B2 4E 4 & 387 bp, 4 1
129 MR FEBRIEFEE ., WS FRE R 16.7 ku, LM EN 9. 1, SEMILEAEYIZ REMEA G FRIEME R 92% ~
98% ., RT-PCR Z5H IR Pa-ubi 1E/NEMA R KR E B4 RIK  Hrb 51 3 0% 159 R0 190 05 307 5 40 L T
BURHA S AN, WA WK, Paubi 1 3D Z589 F B 1 A o WRJE 4 A BT S LA K B %6 A S 0 00 46 it 20
B4 A BT B WG 18 AT HESUAE o BRE B9 — DU . %5 3% 2 N 4] B KB # K pET-32a(4) v, k45 1 41 # 4
pET32a-Pa-ubi . 75 AT A F ik . SDS-PAGE Hl Western blot 437 & W . & IPTG %S )5 . Prubi BEAE
KIGAFE BL21 @2 is , Ikl 3] 1 4220 16.7 ku MIAMEHR G, S BN E QS FREVYS .
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1Z & (ubiquitin) & — 712 A7 7 T FL A% 4t il v
/N i A o, IR AR T R R i iz K- H
K % T 52 6 4K [ (ubiquitin proteasome pathway,
UPP) i 40T & BE e PRV M B A 5T, 12 R d)
M 5T 22 P e v SR S A A R T X R Uz R A
TR, AR X 2R R Rz R RN S5 R A
Oy TEi IhBE R AR FE R R Bon 2 RAER I
I INER I V0N R S AN AR S RS R i 2
P T RE A AR Y. NS Plutella
xylostella (LOJETFARIER R FEER, £H
TEMTTE /NS M A K R R I L B R A5 R 5 D R A2
A 3d PR Y BE il B, R ] RT-PCR A1 RACE $ AR,
b FEAS B /N S Mk iz 2 GE AR R (P aylostella
ubiquitin-52aa extension protein, Pa-ubi) , 3 | &
THP I FIRRHE , BTE R — LT Pa-ubi 1E
2 HuiA o 19 2 e K A TP 4 it LS AR

1 #MR57EE

11 HiXBREEE LA
Atk B BN Plutella xylostella (1L.) H %
TR 206 KN T 3R A ) U RE

W H 459 :2010-04-23
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XEHS 1000-2421(2011)01-0054-07

PR B R B R TR 7 DHb5a 28 35 BT 78 55
¥ = AR AF; pMD,,-T Easy # & kb &2 4 W A
Promega/Z A ; 35 # K pET-32a (+) fi A pg Kl
TREFAT RS 4% 59 0 28 Y

FER A X T H . RNA #5H & . AMV
R SR .t Tag DNA R4 W BEFE DNA [ 15 )
YR TaKaRa 24 &) 7= f s Tris-M A W 5 1 ¥
H T W) TR 7] 5 Gene Racer Kit ) H Invitrogen
25 ) s A 350 32 0 [ e o A 4l
12 B RNAKIRES cDNAE 1 # K&K

W S i 3 % 4l o i v A R oK, il ]
Omega plant RNA kit & 5 &, ¥ 1 15 B 5 32 I
RNA,#J5 1 10 uL 4 DEPC /KA 3 JC RNA i
14 SR AR i DTUE » BT RT-PCR 3% —80 “C i
1E. 28 TaKaRa ) AMV [ % 5% B U B 5 & %
cDNA %5 1 8%, JH T PCR §"#8 — 20 ‘CI-47.
1.3 SI¥MiEItSEK

Z M E A R 5338 H B 1z R cDNA JF 41, i)
Pt PR <7 )3 5 13 1 8 JF 51 4 PXubiF1 Al PXubiR1 #f
17 PCR 4 31 s AR 45 M 45 s it L g9 3P Xubi
1.5 Oligo(dT) s A& H T 3'-RACE M99 3% ; #R 4%

BETH . AAMERRATESSHEBRFFEAMESLTE (111027
e, BB AR, B RIS YR Z. E-mal: meijinggang521@163. com
SHIAVEE . BhEAE 4 B 2R, PR T . B RS KRFEAZ. E-mal: guohuazhong@scau. edu. cn



Bl

R AF . /N IEIRZ R AT R R ST S SR R A

al
(2]

3'-RACE Ml 25 3T 2 B 5519 (5P Xubi 1
M 5PXubi 2), B4 GeneRacer Kit #2 it # 1F 7] 5]
YT 5'-RACE ¥ 3%, >R F /N 3% ik #% 0 14 2
L32 WS HEK , Bt/ iz 28 5L 0 4 5 15
¥ RT-ubi 1 1 RT-ubi 2 #475¢ 6 E & PCR, AT
5 TR 1 A P B B 3R 3R SR kAT R IR TR
TS5 AT BamH 1 F1 Hind Il B 7 5 (Mub 1
1 Mub 2)

PXubiF1
PXubiR1
3PXubi 1
S5PXubi 1
S5PXubi 2
RT-ubi 1
RT-ubi 2
L32F
L32R
Mub 1
Mub 2

14 RACE Rz

3'-RACE i : PCR X N B AR 50 pL, 42
G/ cDNA #HM 2 pl,rTag DNA Polymerase
(5 U/pl) 0.5 pl, 10 X rTag Buffer(Mg*" Free)
5 uL, dNTPs 4 pL. Oligo (dT); (10 umol/L)
2 pL,3PXubil (10 umol/1.)2 pL, K1 ddH, O #h %=
50 pL,PCR W #2 5 : 94 °C 28 P 3 min; $ % #E17
35 LG R A 94 °C 30 s, 58 °C 45 s,
72 °C 1 min, )5 72 CHEA 10 min, 0 45 K 5
FHY. 5 06 Byt i W6 s v Vi Aar 0, [l e 5 0% 7 B

5'-RACE K : ##% M8 Invitrogen GeneRacer™
AR ULH A W cDNA 55 1 8, R I5 3P Xubil Ui
RACE 31531 cDNA T U7 o0, 431t 2 k48R
PES I ET 85X PCR 971, Rl 15 3] cDNA F{if
J#5), PCR JBIAEF:94 °C 30 5,58 °C 455,72 C
1 min J5#E47 35 NEH,72 °C 10 min, [ W45
S5 1 V0 B AR M R s r TR A DU, el B Y B
1.5 RACE =YK= . EERMNF

RACE 7= 4 £ B Pk [ e i 4k J 4 422 21 pMDs, -
T Easy 84K, S8 5 #AL KIG AT DHS5a, HEHCHRAS Y
FIE R 7% 2T 3 mL & Amp B LB AR 575
H, 37 °C PR 48 B 77 1 %, 43 0 Al BTk DNA JT T
PCR %3¢, HEHEZ PCR %50 o0 P 0 5 41 5ok iF
1185 5E .
1.6 F5I4Hr

N ] DNA Star #4444 7 45 DNA J¥ 51 ## 9%% B

5'-GARAATGTNAARGCMAAAATCCAGGA-3'
5'-AATCATTTTGTCACAGTTGTTGTACTTC-3'
5'-TTAATCCTTCAGCTTCTT-3
5'-GGGTACGGCCATCCTCCAGCTGTTT-3'
5'-GCAACGATACCTCCTCTAAGCCTC-3'
5-CGTTGTTTTACTGAGGCA-3'
5'-CACCAAGTGAAGGATAGATT-3'
5'-TGCTCCCCAACGGCTTCC-3'
5'-CGATGGCCTTGCGCTTCT-3
5'-CGGGATCCATGCAGATCTTCGTGAAGAC-3'
5'-CCAAGCTTCTACTTCAGCTTCTTCTTGG-3'

EARFES L f ] DNA Star #4F# Clustal W £ &
J7 9 L AN ) B HURI W 7L 3l )12 2 4 A 2 1 ) [) 3
P, fEH MEGA 3.1 W ER G K E W .
1.7 BRZEE

a4 F B 5 33T B Discovery Studio
2. 0(Accelrys Software Inc.) i Blast Search # ¢
(DS Server) # F-#i A 8 H 74, f#i H Align Multi-
ple Sequencesc X AR & H 7 51 5 7 15 19 /) 2 1% 2
R IEARE P 5 AT ECBC BT A5 45 2R 15 L) Build Ho-
mology Models #E47 [R] I #E AL, I 55 /)N 35 ik 17 %9k
{8 H 3D 544, {8 Verify Score,Ramachandran
Plot P[] I g A5 25 2R 1) & #E
1.8 AEMBREZERENEES W

A i B /)N 3 0% B BT L1~ 4 R 4l L | T L
07 LR B B B RNAL R B cDNA AR
R A& H L8 5O ' qRT-PCR 7k /N2
FRIEAE B E R R S RT-ubi 1 Al RT-ubi 2,
G /N A L32 FEEAE NS Bt fT
PCR #"14, &k PCR ¥ 4448 95 CHIAEME 10 s
JEH#EAT 40 MEF . BAEH N 60 CiB ok 20 s,
72 CHEM 20 s, ¥HG RV EE WG L Ak ZE N 62 °C
F) 05 Clgml iz, BAMEMBE 3 ANER.,
19 BEARZIHEEWHE

BB H ) pMDy-T/Paubi 4 BamH 1 F
Hind I AFEYIE , B H 0 7 B 5 28 (6] F il 20 Y 5
Bk AR pET-32a(+) 2, 78 T4 % 3 0 () 1E
MTTF 16 C MitE %, ¥ XK E BL21
(DE3) 1l 585 5% SR 5 4T 0 41 J50RE 1) UGV 45 0
1.10 SMEEBERF S RIE K Western blot # il

P W) 20 % W TR, B Ak K A AT I BL21
(DE3) J% 52 25 4 M, 98 )5 U 1 A i 1% 85 77, PRI
pET32a-Prubi 133k i F 5 1 ¥ $ 7 8) % Amp
(30 ng/mL) Y LB ¥ 5RW .37 C R iG it % )5 %
1208, B 150 pL #A 5] 15 mL &% Amp /9 LB
H1,37 C FEi 3£ 5] Dy, =0. 6~0. 8 B, fil A i 5 57
IPTG ZEAWSES K 0.2, 0.6, 1.0 mmol/L, F
28 ‘Cifify IPTG WM s 3R k. WEE S
Bl A 4 h B9, 50 p L TE A&, 8875 I e,
JA 50 plL 2 xSDS #E#E I FE 52 M, ¥ 7K 7 10 min
J5 #E47 SDS-PAGE HLUK 73 #7 . ¥ SDS-PAGE LIk
B H R 4w e B B R R 4 4k R R L, B0 )5 D
Anti-His Antibody & —¥i, £ R A 52 Kk
N, feJi F HRP-DAB 55 5 & 83055 & i 6
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21 Px-ubi B

DL/ 3 140 A cDNA A B, PXubiF1
Fl PXubiR1 Ry 5| ¥y xt /N2 iz 2 FE R i 17 PCR 9
B W4 1 Y6 B R WEEE RS FRLVK L T UL 24 200 bp [ HL
WA (0 1-A), Bk glifb f5 , 5 pMD,, - T # ik i
Fz , ¥ g H 4 TR, Pk U AL K A FF T DH5 e J5 19
G5 AT 85 3%, 8 TR, DL JSORL by A5 AR E AT
PCR %% . FIF NCBI M4 E Blast £ 77 %5l ¢ 2%
RIATRIEME LR R R iz BES AR 2
R U, PR R RS L R AT 3
RACE #"#%,755] 1 4% 326 bp B F W5 (& 1-B) ,
G 3'-RACE 3R 19 A Bt BT FE R8I 9 A T
5" -RACE #1155 1 4% 304 bp B9 FEFE 5] (K 1-
C). X/NEIRIZ ZILH W 3 4~ cDNA R B #1777
G 3 AT B T AT K o, PR AR BN SR k7 3R 4
HATEIT,

bp
2000

1000
750
500

250
100

A.H ] B B 216 bp  Middle segment 216 bp; B. 3'-

RACE H B 326 bp 3'-RACE product 326 bp; C. 5'-
RACE H B 304 bp 5-RACE product 304 bp; M. DNA
Marker DL 2000; 1. 3 #&#%H cDNA R 3rd instar

larva ¢cDNA as template.
1 /NS Px-ubi EE ALK cDNA T
Fig.1 Full length cDNA amplification products
of P. xylostella
22 BWRENERFSH
Fe 5 € 5 0 i 45 R R WL %07 91 4 K 3t 537
bp, H 4 i X7 51Ky 387 bp, EiiF 5'9F 4 i IX
27 AT R Ui 3" AR A X 123 MR . 7E 3
A i i X R A bRk PR AT PolyA e L4548, B
DX A 1 A 129 > 20 3k R 5k B /Y 4 F ATk
(B 2) 4y F il 16,7 ku, S5 508 9. 1, st
5 GenBank ¥ 1T 127 51 #1417 Blast HXT, 15 2] 19
FL A A ubiquitin-52aa extension protein & K, J& H

ZREASEMR L0 H A S IE Rz R 1T
HH., XEZRELZEYHFEN—FIE, 4
%K Pa-ubi ,GenBank %55y F]527489,

{#i i DNA Star {4 Clustal W £ &E F5 kb
BB H T E A B 1z 3R A A 2 R I A
FrFPRPE L . SR KW, 2 5 R-H A KM
BRI IR 4 A TRELL AT Lys-29, Lys-48, Lys-63
I Gly-76 5246 %5 P <7 19 (& 3), Pa-ubi 56538 H
B Az KM E A — R 950 b, 5B IE
SR 7 R SE AR R — B 94%0. 5 R
FRARAE (32 R AE A 3 Y — SRR 90%,
RIS 58 x5 b 5 0 MR R 8 I R A 75 iz R
EREAR L40 7E 76 N EERIGRG T 53 MR,
/NS N2 /NGB R R R SR RLAE 76 A
HIMIGRA T 52 MEIERR . ] MEGA 3.1 #
PEA /N SRz R SE R A R IR P S R KB,
R RH] Pa-ubi 5SRO w0 5 M K A L
TR RERR T, H 500 A 56 4 —
B D,

2.3 Px-ubi By [EIRE#E

AR [E] R R o A B G I A R AR R
. f#f FH Discovery Studio 2. 0 % /4 2 v ) Blast
Search(DS Server) # &, £ 4 [/ I8 1% . #F 5¢ H 1 55
SEPRAE L AR ORI S Pa-ubi RIVEPERE N2
R PE N IR E PSS Peubi 197
SUHEATERIC . 45 R R W], & A R )y 5 — Bk
65. 5%, — & M PAPEHB AR (B 5) . BL Verify Score,
Ramachandran Plot WA, BB DL A K Z R EH
SRR HEAT Pa-ubi W9 3D 25 4 (1 [R) U 2 455 1T 48
BXTE 25 3R )5 , ) Build Homology Models F2 7 45 )
FHE Pa-ubi 1) 3D G589 (1 6) . [R) P A g 25 R 3%
B, Prubi EEH 14 o« BIEAE) 44 BITE
GIE ) DL Je B % i (2 6o FOR LI 46 il () 41
A A B AT S P I (0] A7 HES AE o BRE Y — N,
XHZROEABEZF AR, WAFEEZ REANF
Ph b OO ST i LA
24 Px-ubi FEIMHARIEHE R

K qRT-PCR W) 43 M1 Pa-ubi 75 /N3 1K
P IY) 1 ~4 4l e TR O 00 | M e R )
KB RW Pa-ubi FEAET /N30 M A 3 S b i 25 4
AF 3, FErb R 30T 3 1 4y TR T S R R
THEBAR, Prubi 3K 2% 5 BA AR 2 BE I 7E
W .
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aac | acg g it | tac | tga | ggc | aac | aat

27

76 gg e o ko | me  wo o g | @l gc wm o wms dc g me 1
R EEEE D CA RS A

(7 e o s g me | cg | we g ko g | o s uc cop g e 205
Cit o | cu ca g | gs | ts s | ch e em em ac @ s i 26

460

ot | clc | cg | atc | Mg | goo | cag | aag  fac | ac | tge  gc| asg |alg alc g | 315
| cgc | aag | tgo | tac | got | cge | cto | cac | ccc | ogt | gct lace | ac | gt cg laag | 363
(364 Jacc|aag |tgc gg | cac | acc | aac | aac o oge | ooc | aag | asg |aag | clg laag | dll
(412 | tag |acg @t laca| tec | i | caa | cgt M it | oot aag | act |fac | ca | tgl | 459

cgt | caa | aaa ttg | ttg | tgc | aac | aac | tgc | tct | asa | tta | ata | aag  taa | cat

507

508

ctt

tat | gta asa  asa @33 | a3a | a3a | aad  asAa

® 2 /N Px-ubi DNA MIZEFBFIIRESHEERFT

Fig.2 cDNA and predicted amino acid sequence of Px-ubi gene of P. xylostella
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Prapa MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGTPEDQORL IFAGK|QLEDGRTLSD YNIQKES

Hassu
Sexig
Sfrug
Broori
Pxylo
Hsapi
Mousc
Ptrog
Dme la

Prapa
Hassu
Sexig
Sfrug
Brori
Pxylo
Hsapi
Mmousc
Ptrog

Dme la

MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGTPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MOIFVKTLTGKAITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MOIFVKTLTGKT ITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MQIFVKTLTGKTITLEVEASDTIGNVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MQIFVKTLPGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES

MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKES
N e e E I

i
TLHLVLRLﬂ@GTIEPSLRILAMKYNCDKMICRKCYARLHPRATNCRKTKCGHTNNLRPKKKLKD
TLHLVLRLRGGTIEPSLRILAMKYNCDKMICRKC YARLHPRATNCRKTKCGHTNNL RPKKRLKD
TLHLVLRLRGGTIEPSLRILAMKYNCDKMICRKC YARLHPRATNCRKTKCGHTNNL RPKKKLKD
TLHLVLRLRGGTIEPSLRILAMKYNCDKMICRKC YARLHPRATNCRKTKCGHTNNL RPKKKLKD
TLHLVLRLRGGTIEPSLRILAMKYNCEKMICRKC YARLHPRATNCRKTKCGHTNNL RPKKKIKD
ILHLVLRLRGGIVEPSLRILAQKYNCDEKMICRKCYARLHPRATNCRKTKCGHTNNL RPKKKLK-
TLHLVLRLRGGI IEPSLRQLAQKYNCDKMICRKC YARLHPRAVNCRKKKCGHTNNL RPKKKVE-
TLHLVLRLRGGIIEPSLRQLAQKYNCDKMICRKC YARLHPRAVNCRKKKCGHTNNL CPKKKVE-
TLHLVLRLRGGIIEPSLROQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNL RPKKKVEK-
TLHLVLRLRGGIIEPSLRILAQKYNCDKMICRKC YARLHPRATNCRKKKCGHTNNL RPKKKLK-

P L e oo . dotolok, dokoks 1k

Prapa: Pieris rapae; Hassu: Helicoverpa assulta; Sexig: Spodoptera exigua; Sfrugk: S. frugiperda; Bmori: Bombyx mori;

Pxylo: Plutella xylostella ; Hsapi: Homo sapiens; Mumsc: Mus musculus ; Ptrog: Pan troglodytes ; Dmela: Drosophila melanogaster.

B 3

Fig.3 Alignment of amino acid sequences for ubiquitin extension protein from different species

AREMZEEMZARBEENLEX (FXAEARTHBRER K MEEER G)

(arrows indicate conservative lysine K and glycin G)
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62 | ABG77272 PrapaUb
ABB91375 HassuUb

0.005

75
AANI15743 SexigUb
o AAK92175 SfrugUb
88 NP001037372 BmoriUb
ACL81256 PxyloUb
~NP476776 DmelaUb
IAAK31 162 HsapiUb
99 I EDL40787 MmuscUb

PrapaUb: Pieris rapae ; HassuUb: Helicover pa assulta ; SexigUb; Spodoptera ex-
igua ; SfrugUb:S. frugiperda; BmoriUb: Bombyx mori; PxyloUb: Plutella xylostel-
la ; HsapiUb: Homo sapiens; MumscUb: Mus musculus; PtrogUb: Pan troglodytes ;
DmelaUb: Drosophila melanogaster.

Fig.4 AEAREMNZEZEEBRFINRZLER

Fig.4 Neighbor joining phylogeny of ubiquitin extension protein from different species

1 10 20 30 40
| L | s | L | L
20TR [GPGYIDTHWNDGWIEGDELYIDTNNDGWIEGDELLA
20JR (Kabsch
wbiquitin |- T """ " T T T T T TS - T TT oSS ST s T T s T T T
AMlignmen CPGY TDTRNDGHWIEGDELYTDTHNNDGHWTIEGDELLAMQIFVEKTLTGEKT
50 80 70 80 90
20TR P
20JR (Kabsch
ubiquitin A G
Mlignmen I TLEVEXSDTIXNVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDY
100 110 120 130 140
s | s | s |
20JR TLHLVLRELREG-------------------------------
20JR (Kabsch MR T T T T T T T T
wbiquitin | MM GIVEPSLRILAQKYNCDKMWICRKCYARLKER
Mligomen W IQKESYLHLVLRLRGGIVEPSLRILAQKYNCOKMICRKCYARLKER
150 160 170 180
s | s | L | L | L
) S SR il T T
20JR (Kabsch ~~~7TTTTTTTTTTTTTTTTT T T m T T T

ubiquitin ATNCRETKCGHTHNNLRERFPEKKLEK
Alignmen ATFCREKTKCGHTNNLRFEKKKLK

2160 7R FHE TR — B0, B0 60 R E IR R LU B A UL, 11 ) 3R OR SR AR A L8822 . Red, yellow and

white indicate that the identity of amino acid is consistent,relative and irrelevant respectively.

5 Px-ubi AR ZEEOSERFIBKENER

Fig.5 The sequence alignment of Px-ubi with human ubiquitin
2.5 Px-ubi &K ix5 Western blot # il
F BamH 1 M Hind [l X pET-32a/Paubi XL

I %8 45 R WoR 7 F B KU IE#R . #7153
Pz-ubi 3£ cDNA Jr B #% 3 pET-32a(+) £ ik
AR b, e M 4 0.2, 0.6, 1 mmol/L Ay
IPTG 7£28 C %S 4 h, # 1T SDS-PAGE (K 7),
IPTG iRl & & AR IEE, Al =42 16. 7 ku 2471

KRS &M, M4 IPTG 755 1 25 50k ) 3% 47 41
6 Px-ubi i) =4I E N 2T, BRI RS T HIME L IFLL 0.2
Fig.6 3D structure of Px-ubi mmol/L ) IPTG R0 E LB HK K,
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M. Marker; 2.4,6. 48 )& IPTG ¥ JE 4 0. 2,0. 6.1
mmol/L FFH&HBNEANEERE  Parubi was in-
duced by IPTG at concentrations of 0.2, 0.6, 1.0 mmol/L;
1,3,5. 43 IPTG N 0.2.0. 6.1 mmol/L FEFH LS
HHMEAM2 TR pET-32a(+) was induced by IPTG
at concentrations of 0.2, 0.6 , 1.0 mmol/L; 7. K& IPTG
R EEEMA  Non-induced by IPTG; 8. Western blot 43
T Western blot assay.

7 Px-ubi ¥ pET-32a(+) EBIERIE (28 C,IPTGIES)
Fig.7 Expression of Px-ubi in pET32a(+) induced by
different concentrations IPTG at 28 C

Western blot {4 IE S Pa-ubi 40 H W LU
BLAH =R S S BT IR B R Paubi LU A 2H
AR RS E AIE KRB, P 6 X His-tag 4f
k5 &t — B aifk T N S A 6 X His-tag 1 il
A H,.SDS-PAGE F1 Western blot &7~ 4lifk i) 2
I o B — Sl Y 45y, UE SE 41 AR T D) g 4 R
Fe S PE BT TN R Bz R AE R LA
MR Rl 5 8 B X ERIE (] 8)

1L I 2
71

50

>

M. Marker; 1. SDS-PAGE; 2. Western blot.
B 8 #ifk Px-ubi B9 SDS-PAGE #& il 5 Western blot 43 #
Fig.8 Detection of purified Px-ubi by SDS-PAGE

and Western blot assay
3 it

12 38 B HAR 5 T B — L AR W 2 U A 5 AR
M EXE R Rz RO XA EH A RT-

PCR il RACE AR , 3¢ B A /NS 2 3 5 2
BN Pa-ubi FF 0T 1 H R IRFFAE . AF TR W] Pa-
ubi FEOPIH 3 W 1A 0 P50 B e O R R
BT FREA N 16.7 ku WEAHEH . XL
SRRt — 2B WS/ R Pa-ubi B9 TE K AR H]
HLH $ 2 e R 4l

Po-ubi 5 AW R 12 3 69 ) U4 AR Y L AR
MY ZRWEERTY., B2FHIN T Prubi 5H
M EZAEYZ RIER AR SRR ZRTE
AR LA A AR ALPE IS 2] 90 %0 DA 1, HAA 1R 5
ORI AR Az R A 2200 E BRI RS &
LR B9 Ao (OB J7 T A Pa-ubi BZOBEAR 140
A 76 NEERIG AT 52 NE IR (Paubi
HEWR 2 FRLL P. xylostella ubiquitin-52aa extension
protein B R HE A 10 A 4L R ALYz R TE 2 )5 b
A7 53 ANEIERR , ubi-52 Al ubi-53 MY IERR T 41 H
A 22 0 HEI AT RE R AN R 4 i AR AR A
2 RN, EFH X Pa-ubi 1) [RNPEE AR, &3 H
AR RSF . 5 AR (B AT MEZER
M 3D 4 JL-F 52 A R, 3 — P Uiz RAEAN
[ A= 4y b B AR B R SF P

SR % RAEEY/RPa S OE TR TR S NI S e S
128 £ Bz % FZ K (polyubiquitin gene) , HH £
N RAHE JERE N RENNEZ)FH 8 2
HFL K R iz & 4E {1 [ (ubiquitin extension pro-
tein, UBE)"" , 32 %2 J& 76 40 Jifg M o 19 4 B ek, &
KW — N2 R Ay C R i % 4% 52~ 53 5
76~ 814 Z HL R 2H LAY B R I, 1 T R IR 28 R R 1Y
fit V), U B 80S MR 4 3. AKX IR 1F 1Y Pa-
ubi j& UBE FEN X W5 78 Pa-ubi 7T BETE /)N 3¢ 1k A=
P AR v R S A AN T B sk A, AR A
Je5E it qRT-PCR 77 kK T Pa-ubi 75/ 3¢
AR 2R3k, 45 R R U] Pawbi FEORI .3 1340
P 0T A 5 A X i o A H ) A R
AR, S b /NS TR OF BT AR R IR G K A ) B
A BRI, 40 i R B4 K DU i A AL e, T
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Cloning and expression profile of ubiquitin extension
protein from Plutella xylostella

LI Xiao-mei CHEN Yong LI Xun ZHONG Guo-hua

Laboratory of Insect Toxicology »South China Agricultural University , Guangzhou 510642 ,China

Abstract  Ubiquitin is a small protein that widely exists in all eukaryote whose basic function is
through the ubiquitin-proteasome pathway (UPP)to let the targeting protein degradation effective and
highly selectivity. A ¢cDNA fragment encoding ubiquitin-52aa extension protein from the third instar lar-
vae of Plutella xylostella was amplified through RT-PCR and RACE method. The ubiquitin-52aa exten-
sion gene in P. xylostella, named Px-ubi, was 537 bp in total length and 387 bp in ORF. It encoded a
peptide of 129 amino acid residues (GenBank No. F]527489), in which the relative quality of molecules
is 16. 7 ku and the isoelectric point is 9. 1. Multiple sequence alignment indicated that Px-ubi was similar
to the homologous proteins of other eukaryotic species and it shared 92% to 98% amino acid sequence
identity with other species. The theoretical three dimensional structure of Px-ubi was displayed by ho-
mology modeling. Through the RT-PCR, it was found that Px-ubi was expressed at different times in
the P. xylostella, and its content was higher in the egg stage, third instar larvae and pre-pupal stage
than in the adult stage. The Pa-ubi was then inserted into expression pET-32a (+) and transformed in-
to E. coli DE3. Western blotting indicated that the Pa-ubi was expressed successfully in the BL.21 strain
of Escherichia coli induced with IPTG. The results provide some helpful information for the further
study of the function of ubiquitin gene in insect.
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