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Abstract : The aim of this study was to analyse the Ubiquitinated protein in the 4rd larvae of Plutella xylostella under the
stress of deltamethrin using SDS-PAGE, Western Blot and LC MS/MS. The results revealed significant differences in
Ubiquitinated protein expression between deltamethrin-resistant strain and deltamethrin-sensitive strain of Plutella
xylostella. It is successfully proved the differences in Ubiquitinated protein expression of Plutella xylostella under the
stress of deltamethrin. The study provides a reference for analysing the function of Ubiquitin in the insect cells and the
regulation function of it in physiology,biochemistry and environmental stress.
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{2 % (Ubiquitin ) J&— 0 2 A7AE T EHAZANM H /o1 88 o, HEA D Rl i ¥ 2% - 8 K i il
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1 M55k

1.1 KIe#hay

ARSI R AR R 52 M A8 Lol B2z BB it /e g 4 . /NS iR B 5N 45 53 BH T AR X
WS H W, 2= SR 1 AU IS DUyl AU LD 50 {8, 5 iU SRS 58 T B AL 1 /) S ik fl e
PO 0y U LD 50 i HeAse , ik W (/NS gk FE (v b A Ay A g
1.2 LHAHE
1.2.1 DEBEREHRGHE

BEALEHT RS 22 /D SRR DU 4l A% 10 1 A TR I HER , VR R e e S | 1) FL b in AT 22 4 °C
() 41 I 2447 8 (50 mM HEPES(pH 7.5) ,5 mM EDTA,150 mM NaCl 1 1% Triton X-100) , 342 b5 fin A 2
F B 1 5] PMSF 11 10 mM N-ethylmaleimide , # 75 8% #%, 15 ,000g 5.0 30 min, B [ 35, 15 8 /N SR
H,-70 CHEIRFE .
1.2.2 ZZNEAHRARIK

ZRAE A PRBCR 32 E MERCK 4w 13z 2 A6 6 #2151 & Cat. No. 662200 J7 7k, # /N ek S8 M
MRS 1 mg/mL, B 0.5 mg ~ 1. 0 mg [ & & 1, ¥ b7 in A & /1 i 410 ) 5% PMSF #1 10 mM N-
ethylmalemide ,20 000 g 5.0 30 min, B 35, R 3 K. BHITR S G HC40 WL #EER A S 2 AL BRAT (A RE &
o K REER AR SR AT A DB 1, B T 1% TxitonX - 100 LA H 7850 BEV , 25,0 (4 °C,1 000 g,
5),BrE LW, EE 3 WU L, RSz ZAeE . A L EESES A A Bradford 325 8 172 i F &
(GK5021 ) U 25 1 e ..

1.2.3 &M Bt & vk (SDS-PAGE) 5 #1

WEE Mz RIAEN S 2x B RIR AT, Bk TS 10 min, i 22 78530 . R i K GEA Bl Y
EPS-300 X £ (13847 SDS-PAGE HLJK , 20BN 12% , We i i R 4% . WL Ik SE B8 5 B R B, A 0. 1% %5 0
HrsE s R250 gAY (e Lh, 885 I S W B v b A €8 2 ~ 3 W, BRI 1 T K P 7.

1.2.4 Western-blotting £ #

BNz R AR 1T SDS-PAGE HLJK , 2R )5 HLEZEPE PVDF i L. 75 , 28 Western blot 35 [
IR, BUT SR LT e 20, TBS J8 B vk 5 4 5% Je MG BR W d == ii P4 1 h, TBST 3k 3 e, 5
Anti-Ubiquitin ( Cat. no. 662099 ) ZHuiFH 1177, Ik H TBST ¥t 3 ¥k, 54 1eG 1 F 1 h, )5 TBST PR 3
K, Odyssey ZLAMBOG R R G L 50 45
1.2.5 LC MS/MS

B /N BRABURR S 2R (M) FILPE S R (K) 32 R AL I 7E SDS-PAGE fig 4 U1 T, A4l 43+ A
W EEREAE S A3 B 3 07, 36 BIGRINAE R IEA ml 4T LC MS A, 45 th b i 8 443
1.2.6  Ji&kawr

H1 T /NSt R AR AR W, AR YR PRI I A 2R A 404l A silkwirm_glean _pep. fa 25 [ ¢ (3 14623 2%
FEH) 7 BRI T Mk  htip ://www. silkdb. org/silkdb/doc/download. html.

2 giRk5hr

2.1 NEREZENEBRKERLE

Xt 7N SR A T AR A 2R (ML) /0N S R 4 TR B 1 o 3 (KC) 4l H %) 2R TR s It g ¢ Jie ( SDS-
PAGE) ALK PR WL 1. 73 A4l SR, IR AN [R] /N 3 0 s 28 208 19 £ 1 S0P R AN AL A 1 — o 1 25 57, 4f
IAET T A BR A T, /NSRRI N 72 AR A A 2R T R R K.
2.2 IREZENEREREINESH

RS P SR AR X/ NS WA i 2 R AL FI AT Western blotting Al , 45 R ULIA] 2. 45 R 2K,
TE/N SRS P Al AR B T 4 FE A0/ RALEE B, (HZ RACE Bl 7 T B0A % 25 52
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2.3 FMALCMS/MS Miz&HEBLEERSIT

Az ZAVER R BRI —FPE WO X % FR AR S U8 10 A [R) 40 g 12 b 25 U4 HE R B o
SR X NS A i FR AR R AT, S B )/ NS A TR EBUE 3R (MD) N i TR s S Rt
PR (S) A A E Z5 R 3% 1 IR, Hrpal U007z RALER A0 BUEGH R 23 >, itkin & 10 4.
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Marker— ARl 8 11, M—/NEIGIR FAT BRSO RZ R LEN, M—/NRIGR AR Rz R LE A,
K—/NEMGIR FAG PR HLE o Bz RALE . K—/NRIGR S A BRI i Rz R AL .
Bl MRFZzRAEORNGEBRERBXEIZILE B2 /IEiHiZENER Western blot 357E
Fig.1 SDS-PAGE results of Ubiquitinated protein from Fig.2 Western blot results of Ubiquitinated proteins
different Plutella xylostella larva from Plutella xylostella

*1 ZEUEQETELERSGIT
Table.1 Numbers of the peptides identified from the.4rd instar of Plutella xylostella

Sample 1D Identified Ubiq-proteins Identified Ubiq-peptides Identified Ubiq-spectra Ubiqu-sites
M 23 21 52 22
K 10 9 31 10

HEFf  demificd Uiaq-proteins” % 551 1 5 32 % FL 2K 110 demified Uia-peprides” %3 851 1 5 122 3 PGB 420
“Identified Ubiq-spectra” S % i 31 7] {572 FALIKE: 19 B35 7K 505 7 Ubig-sites” SR 361 20 MR 72 A1 54K
2.4 NFBEREFELEMR(K) MREHEFERREM)ZEZHEBER

U8 B 1/ NSRS FR DM RIZ RACE A GER AR 2 Fs. Horp DX 2 A4 i 22 BLUER 4 0 1 ok

B4 1 A polyubiquitin, ubiquitin/ribosomal protein 140 fusion protein , X 845 F 1 L) T 322 78 57 20 it P9 5 22
Ffr B . NPt &S £ (DR) B X %E 2119 Carbonic AnHydrase family member ( cah—5) , Dihydrolipoamide
dehydrogenase , ubiquitin and ribosomal protein S27a 2545 [/ T 1 W5 A 5, X L8/ N 125 U AE B 3R %
BRI 4 E BRI, T ARE 5 B HUAY T 25 PEAR OC. A BUSE S 3R (DS) LS e 21 1) 28 11 H R #2 1l DNA
cytosine—5 methyltransferase 75 2 it FL b BLA AH OGRS . HAMAA —2& (A H AT E NN R A IRE ,, XTHE
FATE— 2L £V NI HIEE S5 1EM.

3 e

F& O R R 2 AR 20 A ST B T T, B s 7 A A — b A 2 0 A A B T b
53 JR (BRI AR B AR5 2 R AR A5 A G, 75 B 2 Bl B (T M9 2 5. S AR 45 %/ S B T
BTG it Z% FREURE T 28 80 R 20 L 0% 3 1 B2 AT 0 XA FEL PRI B S A B, $R B T 8 ARk i 20 TE 2.5 A%
PLERER B, 20 B A R R A Em 7 AEA. B E N AMURIE T %K % (Bombyx
mori) M) {3 & /N ( Blattella germanica ) U JINSE IR ( Plutella xylostella) LR TR R e Z L RS H
JEXT R HUAH I iz R D RE LA S B A 3 A A R BRI B 38 45 Dy T ) R A SR AR X
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F2 ZEUEOHSEBRIE(LC MS/MS) HEEER
Table2 The result of LC/MS/MS identification about Ubiquitinated proteins

Protein Protein

No Protein name and species Seore Inass Accession Number
Identified from DM
1 PREDICTED ; similar to phospholipase A2, group VI isoform a, Tribolium castaneum 664 64 610 BGIBMGAO11625-PA
2 CG1234—-PA , Drosophila melanogaster 664 98 348  BGIBMGA008716-PA
3 PREDICTED : similar to Gef26 CG9491-PA ,Apis mellifera 664 64 610 BGIBMGA004936-PA
4 PREDICTED : similar to CG15151-PA , Tribolium castaneum 27 98 348  BGIBMGAO000684-PA
5 PREDICTED ; similar to CG3605-PA , Tribolium castaneum 29 98 348  BGIBMGA004823-PA
6 Carbonic AnHydrase family member( cah—5) , Caenorhabditis elegans 29 23 285 BGIBMGAO13578-PA
7 Dihydrolipoamidedehydrogenase , Bombyx mori 30 52911 BGIBMGA000292-PA
8 ubiquitin and ribosomal protein S27a, Bombyx mori 664 22 870 BGIBMGAO11273-PA
9 PREDICTED; similar to Spectrin alpha chain, brain ( Spectrin, non-erythroid alpha 30 28 095  BGIBMGA007948-PA
chain) ( Alpha—II spectrin) (Fodrin alpha chain) isoform 16, Mus musculus
10 conserved hypothetical protein,Aedes aegypti 30 24 727  BGIBMGA005074-PA
11 PREDICTED ; similar to ADP ribosylation factor 102F CG11027-PA , Apis mellifera 28 18 544  BGIBMGA008894-PA
12 candidate olfactory receptor, Bombyx mori 29 22 846  BGIBMGAO001505-PA
13 ubiquitin/ribosomal protein 140 fusion protein, Bombyx mori 411 15072 BGIBMGA010604-PA
14 GA15482—-PA , Drosophila pseudoobscura 34 16 980  BGIBMGA009969 -PA
15 polyubiquitin, Bombyx mori 634 17206 BGIBMGAO001549-PA
16 tyrosine hydroxylase , Papilio xuthus 39 63 658 BGIBMGA000563-PA
17 PREDICTED : similar to CG1662-PA ,Apis mellifera 34 24 578  BGIBMGAO011829-PA
18 PREDICTED : similar to Protein kinase 61C CG1210-PC, isoform C,Apis mellifera 29 60 789  BGIBMGAO11755-PA
19 CG5706-PA , Drosophila melanogaster 42 66 067 BGIBMGA006424-PA
20 Uncharacterized protein 35 17 929  BGIBMGA000978-PA
21 Uncharacterized protein 33 116 824 BGIBMGA008993-PA
22 19.8 kDa small heat shock protein, Choristoneura fumiferana 24 21 664  BGIBMGA004630-PA
23 PREDICTED ; similar to CG31163-PB , isoform B, Tribolium castaneum 31 71 765 BGIBMGA008105-PA
Identified from DS

24 DNA cytosine—5 methyliransferase , Bombyx mort 23 286 441 BGIBMGAO011857-PA
25 Uncharacterized protein 29 84 476  BGIBMGAO12315-PA
26 candidate olfactory receptor, Bombyx mori 31 22 846  BGIBMGAO001505-PA
27 ubiquitin/ribosomal protein 140 fusion protein, Bombyx mori 279 15072 BGIBMGA010604-PA
28 Gelsolin precursor,Aedes aegypti 27 84 873  BGIBMGAO001730-PA
29 GA15482—-PA , Drosophila pseudoobscura 52 16 980  BGIBMGA009969 -PA
30 polyubiquitin 365 17 206  BGIBMGA001549-PA
31 PREDICTED : similar to CG1662-PA ,Apis mellifera 35 24 578  BGIBMGAO011829-PA
32 PREDICTED : similar to CG2999-PC ,isoform C, Tribolium castaneum 27 222 506 BGIBMGAO001566-PA
33 carboxylesterase , Bombyx mori 29 20 709  BGIBMGA000729-PA

X FARBE AR YT e P — PP 5k Y 23 B 5 2 B OC R B 1 o 4 e 45 R n MR M. 2 B2 2e Y
R FAGE—F rAT BOR G JC R 4 e 2R 1 sl AR IRl 2B T B, T DGR B B o b se Ve A
T2 i A P o S R SRR AN B8 . AR S 6 1 A% 0 118 SR D s ok Mg B e i Wk (SDS-PAGE )  Weestern Blot (1Y)
BLfilh b, AN T —R0oR Y R AR | R PR Y TR € 35 ER IR BT R (LG MS/MS) I /NS i iz
FAE RS LC MS/MS B AR & W3, 5 SO 6% (LC) BA 4y B R0R8 L43 i BE R L
FHRGHE ) 245 00, AE W) RS F-UURE 40 5, AR €335 (LC) 5 @y e 8k | van R BURE 1) R I B 5 ( MS/MIS) 45
A, BT 5E 6 A R AT S AT, ELAT B AR £ s — W TR e ) LG MS/MS T SEHELR 1 Y
PR v RAURE S A, IR 0 7K BT UL S E 5 R

AHIF ST B 43 3k SR TR A P e e FELTK ( SDS-PAGE) | Western Blot 114 77 72 % /1N 32 S B0 i 28 o M
Rz ZME A R RIRZE ST T SRR 2 M RIYRIAE D BB 22 R (HIE 22 7 4
SRIFA, T HERf 530, T 2 S5 R LC MS/MS 15k, L2 /N SR ik Uk i Rz 2408 1 23
PUrE i Rz RACE 10 B, ) O 2 i Rz RAGE RGO Hh S R E B 2 AN R T
HAF W, 43 51 & : candidate olfactory receptor., Ubiquitin/ribosomal protein 140 fusion protein, GA15482 —PA |
polyubiquitin  similar to CG1662 — PA. Tij 7 &% i & ¥ A 0912 R AL 8 B b, — 05 B i I & il
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( Dihydrolipoamide dehydrogenase ) U4 s R (Heat shock protein) | % it i i ( Carbonic Anhydrase family
member ) 25 8 [ 7E a0 25 042 R AR A

25 LR AIFSE B UCR FH HR BRSO vk vz R AL it O WFFEIZ 2R A B A b i DO e
A S IR O 54k T OB R R SR S ALl (H2 (Z?ﬂﬁ%lﬁ SN2 2 (8] 56 & H T AN
A Iz R NPT Ok T EE AR — 2P AR T R IE.
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