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Abstract Objective: To investigate the potential biological function of ubiquitin-protein ligase E3A (UBE3A) in breast
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Methods: The triple-negative breast cancer MDA-MB-231 cells were transfected with shERNA-UBE3A
sequences (UBE3A knock-down group) or scrambled shRNA sequences (control group), respectively. Then,
the differentially expressed proteins between the two groups of cells were separated and identified by two-
dimensional electrophoresis (2-DE) and matrix-assisted laser desorption/ionization (MALDI-TOF-TOF-MS/

MS); bioinformatics analyses of the differentially expressed proteins were performed using DAVID Functional

Results: Twenty-eight differentially expressed proteins were obtained and identified by 2-DE and MALDI-TOF-
TOF-MS/MS, and 23 proteins were matched in DAVID database, in which, 4 were up-regulated, 24 were down-
regulated in UBE3A knock-down group versus control group. Twenty-three proteins were recognized by DAVID
database, in which, 23 (100%), 20 (87.7%) and 23 (100%) proteins could be annotated by biological pathway,
cellular components and annotation of molecule functions especially, some of them were clearly related to the

ubiquitin-proteasome system and glucose metabolism. String analysis showed that there were direct or indirect

Conclusion: UBE3A may participate in regulation of the biological behaviors of breast cancer cells via the

%5 3
cancer cells through proteomics and bioinformatics methods.
Annotation and String online tools.
relations among the 23 proteins.
ubiquitin-proteasome system and glucose metabolism pathway.
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Kit., Immobiline DrySirip Cover Fluid . IPG
Buffer pH 3-10 NLI% T 3% E Pharmacia.
1.4 LWHZE
1.4.1 M2 ma R FHRrkEEs
MDA-MB-231 Pk K¢ H] T 43 5645 95 5 1) 239T 40l
Fie v R L DR AL 0 18 G 1 4 ke A0 TR 3 18 i
BRI i, FFEMARR S LY
30%~40% B, AT E ST, 12 h 5 E kK
IR YL 72 h PO SR TS GFP 1)Kk
UL, 2R RT 90% &, WTHTIEELR.
1.42 REREMMBILEEARAETEOUNLEEF
WA ROIRAE R AT 200, #e /R A 3R BUA & 20 BR
WIS H A S s 4% GE SR AR #AE2D TR ik
FTaliAe FoE s A0 i R ER 1, B8 S5 S S e 1 R P
1.4.3 W& & 7k ( two-dimensional electrophoresis,
2-DE) 5 — N BEIEF: iRV 18 cm
IPG Tl T-He 45 2/ 15 min; BUER FBRE S 340 pL
(#72.0 mg) #A7 BFE; B IPC T IR KM T
BFKARTEARESER L ZEIMA2 mL "
YImE W IPG TSk R 1 L EFHRMER
JPUEAT TEF % 8 B4 45 e LB, BUh
4%, I 4R B SDS-DTT 4 2% vh i #F 47 4%
A 15 ming BB S FIAGE 4B SDS- it
2. Tk e Y- 5 9% b VPSR B8 B 5 15 mine 55 )
SDS-PAGE MLk el 12% B9 7 5 BE B 58 12 )5 %
FRVE I s WO I RIS, A8 22 55 58 TR M Tk e 5 Jie
2 TET 58 A 4 ik, RE I ) O I AV R BB A A
W, BUE S min {FHEER ; 7E LUK T HL UK 22 o
W, AR A I R, R TR W R R 7
R e R FIAE 58 438 1 IPG IR 450, IR W4 il — 4
RJE, FINCHL R, FREVR B 6 s R A BRI %
I, 5k LUk .

&1 18cm IPG K% IEF 2FIRE
Table 1 Protocol for IEF of 18 cm strip

IR HLE fisf i) 5
S1 30V 12h 17 C
s2 200 V lh —
S3 500 V 2h —
s4 8000 V 3h —
S5 8000 V 100 000 V/h —
S6 500 V (R IR —
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146 2FFa LA EEFHHN FHA
DAVID J Sting WAL, %F 25 58 (4T GO 432K,
S84 (biological process, BP) | 73T
€ ( molecular function, MF ) FIZH i1 2H 43 ( cellular
component, CC) HEMmMMMLEYHEL.
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SEA23N . MEBIRBIM23N EREHITRT #HE—
LW Hr . RRSHEATAE Y IR . WALy . A
TR B M HE A0 234 (100% )
207 (87% ) F1234 (100% ) . 2= PEE AR
TEDAVIDE 3 g b # B G O B 54N )2 IR HEAT 430 #T
B—Z WAL, HIB S LN BAH L
N, W& nIME S Z gL 100% . 2
SR 1 B TE KE G G A 72 1 A RN A5 = 4% 30 it
W IR IR . BEACI A LR 3
2.2 String Tool HtTEREBRZBHEEXFR

2% 52 3 132 i StringToo X 5% 5 19 2% 5 2R 11 %
PEATAR AR FH W0, e PRk 26 25 55 26 1 i A 234
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T b =
100 kDa = 100 kDa s
70 kDa 70 kDa &
55kDa s 55 kDa
40kDa A 40 kDa
N5
35kDa 35 kDa
25kDa N11 25 kDa
15kDa 15 kDa + &
10 kDa A 10kDa = B
El1 2-DEEkR  A: XMH4l; B: UBE3A @fiR4l
Figure 1 2-DE pictures A: Control group; B: UBE3A knock-down group
*2 EREARRER
Table2 Information of the spots of differentially expressed proteins
Kk T HH R Gl %' Fuigftsr i S
TR 1 heat shock cognate 71 kDa protein isoform 1 5729877 247 71082 5.37
2 lamin isoform C 5031875 221 65153 6.4
3 actin, cytoplasmic 1 4501885 226 42052 5.29
4 actin, cytopluasmic 1 4501885 574 42052 5.29
5 hepatoma-derived growth factor isoform b 186928819 88 28304 4.77
6 phosphoglycerate kinase 1 4505763 515 44985 8.3
7 tubulin beta-3 chain isoform 1 50592996 178 50856 4.83
8 annexin A2 isoform 2 4757756 138 38808 7.57
9 heterogeneous nuclear ribonucleoproteins A2/B1 isoform A2 4504447 637 36041 8.67
10 heterogeneous nuclear ribonucleoproteins A2/B1 isoform A2 4504447 276 36041 8.67
11 proteasome subunit alpha type-5 isoform 1 23110942 468 26565 4.74
12 proteasome subunit beta type-4 22538467 319 29242 5.72
13 proteasome subunit alpha type-2 4506181 146 25996 6.92
14 superoxide dismutase [Mn], mitochondrial isoform A precursor 67782305 99 24906 8.35
15  galectin-3 isoform 1 115430223 150 26193 8.57
16 39S ribosomal protein L12, mitochondrial 27436901 222 21563 9.04
17 histone H2B type 1-C/E/F/G/1 4504257 208 13898 10.31
18  cofilin-1 5031635 139 18719 8.22
19  sorting nexin-3 isoform a 4507143 81 18808 8.71
20 peptidyl-prolyl cis-trans isomerase A 10863927 121 18229 7.68
21 PREDICTED: hypoxia up-regulated protein 1 isoform X7 530397771 244 101881 5.03
22 peptidyl-prolyl cis-trans isomerase FKBP1A isoform a 4503725 199 12000 7.88
23 transitional endoplasmic reticulum ATPase 6005942 86 89950 5.14
24 programmed cell death protein 5 4759224 93 14146 5.78
s/ 1 histone H2B type 1-C/E/F/G/I 4504257 134 13898 10.31
2 nuclease-sensitive element—binding protein 1 34098946 296 35903 9.87
3 histone H2B type 1-C/E/F/G/I 4504257 221 13898 10.31
4 nucleoside diphosphate kinase A isoform b 4557797 317 17309 5.83
*3 ERMUEARE KEGG HIEENREIFESESER
Table 3 The metabolism and transduction pathways of the differentially expressed proteins in KEGG database
Z 54K e Aok P HHAE
EARIEN 3 13 4.40E-03 EAMHA o WHE2, 55 HAMIEK B I 4
BlE S / W5 A 2 8 2.70E-02 R H R (PGK) 1, 2
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Figure 2 Interactions of the differentially expressed proteins
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it o R O 25 K RN T BB, Yo T HA S RE G
Ref it S IO 1) v B A PR M S R S . UBE3AJE T
AHECTZ M ME3Y ZE A MR 5 . Hil
FsE R, UBE3AE HEMIEA ML+, 1R
5 WS I 3R 2 ORI L8 R 1 90 T Ui 3 PR 5 S
Z 5 R G AAE (angelic syndrome, AS) [6_”, HF
FEUESE, 20 P K o 1 35 PR 4 i 1 4 1 3 AP s 3
c-myc, P27% 0 i UBE3AS S (112 £ -1 A
TR R Go kA, DA A 1 DR 10 2 A R R, B R
Z12% (proteomics ) BIJEMFFEAIM . 44U 2= EYIA
FEHFRA R EARACMA N ER, BarEARAd
ST T VR A AR T A B R R 2-DEFE AR, AR
WL B K 2-DE Y 25 5 81 1 A0 E AT Hf IG5 3% 40 7
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(A RN DR A W iR i - = B N Py i B ek
R A — B T, X A] B R O axX S B H AE T
ZMONFIM B G BmIE, WA RS2
D S S A A R N 2~ S o B o e = Dy
AT LU A B, BE S AR R Y AR A A
P, B DUAE B ) L Ok 3 b R — b 8 BT
G VAR RN G LR VA=

B ix 244 22 58 A B Map 2D A VIDE I 4
HHomo SpeciesVCEEHic 54 234, FAM140]
RE MR A C R E R EADRRERGEL, W
MARER S . X ERBI 234 2= R E A IR Tk —
HEATGONHr . RRUEIEATAEY)FIRZBP . 4
MLAL A CC L 2 F I REMEF I B 4 25 10 28 11 40 5l
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[H] 3 6 25 S 2 1 R ZED A VID B )5 h 3 BB GO /Yy
SPBWREAT AN, B—RBRAHTEX, B
WA RENBAELL, LA E S 2
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542 5 R A, A7 8 50 R e

A, e T A B P R S DR R R
LR R R R NG 5 G e IR R AW
L5 g B AR DE 2 R A 9 3 B
14 1 K SF- SR PR S BE 18 2B 2L R 8 0 XURS: L 3
FUMG g £ AR AT R S 1 PG K L M R A 0o R
GG Z —, RERSNG — DR EIADP
EMATPY ) jeah, HikZ 5T LM A TRE
i 9 I 4% A2 BN DNARIE HI S5& 2", Bl
(B 78 R A PGK 15 2 Fh ifog 41 5C an i g™ L 45
PO BRI L Sun S5 PR T AT & BLPGK L
Z 53 AT L R T R, RRR T FLR R
IR IT R . TEARLR h i K W RUBE3AJS
PGK 1L RS/, 7L IR 40 M 3= 1 5 5 7% ik ot 1%
i, BT LIRS RPGK 12 55 (0 I8 A o 12 & A O 07
A T UBE3 A @ A% 5 L % 98 20 i i 3= 5 5% B B
JI0855

R H R UPS & — MK ATP & B A 7
1) 2 16k il 412 S . 3o B o FE — 2R 9 0 AE R OB
FAric B (138 16 B 26 S 1 2 1 i B AR L g7
B 2 o 2, Hoh 26 S B AR O — AN 208 %
O FR A URE A2 19S T 5 J0URE F4 BY 1Y) 22 0 36 2R
i 52 Gk, 20890 2 R 7T ME R Y o 2 KR 7
ASHFHF B2 HE X FRHE B K4 1 14 24 8 JE 19 A IR &5
UL, SRERIY o FRIE L85 N ER Y B 36, B4 3F
HAHTAMEMERE, BH o ~a M~
KondakovaZs k5% 78 A 25 22 Fh b 83 b 26 S 2K 11 il
R frg i & B, B EE R Y R R D R 5 A5 SR Y
FRARAMRKMIER. UBE3AEHUPSHRSG
KA —, AR PRI, @I IKUBE3A
G, SHAMEABEN o, B, o WHETE
RAWAE, HMEMEAND RN E A T8, &
gy B E YR AR R R R AR O . R
24NN TE MR UBE3 A J5 FL AR 19 7= i 5 448 (i B
J1REAR T RE A 2R A T R K A AR 1 4

J T R UBE3 AR5 25 5 88 F1 T = (8] AH B
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