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Abstract Objective: To investigate the effects of down-regulating the expression of ubiquitin-protein ligase E3A (UBE3A)
on the biological behaviors in three negative breast cancer (TNBC) cells.

Methods: Three constructed UBE3A shRNA sequences were respectively transfected into the human TNBC
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MDA-MB-231 cells through lentiviral vectors, and the shRNA sequence with highest interference efficiency
was selected for experiments after interference efficiency tests. In MDA-MB-231 cells after transfected with the
selected UBE3A shRNA sequence, the changes in proliferation, invasion and cell cycle were determined by CCK-
8 assay, Transwell invasion assay and flow cytometry respectively, using the MDA-MB-231 cells without any
treatment and transfected with a scrambled sequence as blank control and negative control.

Results: The lentiviral vectors with UBE3A shRNA expression were successfully constructed and the UBE3A
shRNA sequence with highest interreference efficiency was picked up (the inhibitory rate was 89.5% for UBE3A
gene and 45.3% for UBE3A protein). Compared with the cells in blank control group, the proliferative and
invasion abilities were significantly decreased with significant S-phase cell cycle arrest in MDA-MB-231 cells
with UBE3A down-regulation (all P<0.05); all the observed indexes in cells of negative control group showed no
significant changes (all P>0.05).

Conclusion: Down-regulating UBE3A expression can induce cell cycle arrest in TNBC cells and thereby inhibit
their proliferation and invasion abilities, and suggests that UBE3A expression plays an important role in the
malignant biological behaviors of TNBC cells.

Triple Negative Breast Neoplasms; Ubiquitin-Protein Ligases; RNA Interference; Cell Cycle

CLC number: R737.9
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1.3 ZHFERXF

RPMI-1640%5 3% 5 . Jif 4 & 14 T 3¢ H
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Genebank ¥ ifj A\ UBE3A %A (NM-130839) J¥
5, & X% AN UBE3A £ [H 4% RNA T 3 ¥ 51 311 5
Wy, BT 3 A RNA 405 51 5 B M X By 51
F 1. HH Agel, EcoRI UG AE R VI J b Ak & rh
FAH R il U0 A AT RGN, A T4 DNA % #2
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M AT AL, SR BUR AT B BRL I PCR 974,
e PCR BH PR s BEREAT IR, 30 Fr Fy 47 IE B A4 52 41
JRORE A 0] DLHEAT 4 38 K Jm SRS

F& 1 &ITH) shRNA 31
Table 1 The designed shRNA seqeunces

JFHISFR FHEE
TIP3 1 GAA TAC TCA AGC AAA GAA A
T3 2 TAC ATC TCA TAC TTG CTT T
THIFH 3 GAC ATT TCA GCA ACT TAT T
BFPEXT B TTC TCC GAA CGT GTC ACG T
142 GELBHAKYOERERE T 5% CO,

U AR 5 AR H T 18 # 1Y 239T . MDA-MB-231
A0 M . Y40 IR 60%~T70% IS K 40 i 8 5% Sk
B TC LT Y 1640 Bi TR AL JF 0 B A UG IR
5] LV-UBE3A-shRNA # /& 20 pg, pHelper 2.0
& 10 pg. pHelper 1.0 2 & 15 pg il Lipo2000
QLS WA AT A M Y . ARG Y 48 h I RE5R
203T MM WY LiE W, T4 °C. 4000 r/min & .0
10 min, WS HM R BERE, JFRHZGE
N 25 0 5 0 2 DA B R S 52 S 6 ) T A 12

1.43 REB@mie B TXEHERKRBEAK
JRZS B9 MDA-MB-231 4 i . i) Al 40 B 2 ¥k
VE A T BE, B5 3R 24 hy TR 40 RE IR B 2
20%~30% B, JAGE B H A A B g e 5
Fig® 12 h e Wi 3R T90O0 BB T W4 IRk
e 72 h G4 GFP Y RIXIE N, 588 Wil
BRI, POEFE >00% &, W H TR
1.4.4 Rt EFHRRAE A TRIzol 35 $2 I
2 0B S RNA L[] B 308 5% 5% 2 e DNA L, A6 I 4%
L4 UBE3A R A ik K, A 2722 %
JH5E UBE3A MXT R IE K, ik TR BCR e 1Y
T B

1.4.5 Western blot #% M & & &k & 454 40 M 5%
F72h)E, EERAAMESEAFHITEAL
i, T 20 pg SRR EC AR, &
HHLPEAT SDS-PAGE HLyk . 5L VR . EH A,
A —$t 4 Cb’, MREBEEME 1 h,
BeyoECL Plus B E e g, LB -actin b
N XTIl FH R EZ 3K Tmage Lab 208 5397 o
1.4.6 CCKS8 k440 UBE3A @ik sa 49 T4
Y24, 48, 72 h J5 B AL A CCK8 i ] 10 pL,
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THFERTME 1 h, (FHEARCERE 450 nm 3
W W2 O A, AR Al O B (B S5 A A P S 1
s BRHCS AEAL, HE 3K,
1.4.7 Transwell )N 12 & 5 364 0 28 i 42 £ 48
A1 B R R AL T B A A i, I Ak S o
20 L% B & 2 x 10*/mL; U4 M 200 pL i A
Transwell 123, T & il A 500 pL &% 10% 19 FBS
ReFedk, W3R 24 h, J5H 1% Wgs S e i
LB TR = M40 10 min, PBS B& e % 5
T, TR BB LS. AL 10 A A LB
ML Z2 38 1 Transwell /N % () MDA-MB-231 4 fifd %%
i, AR R A 4 AR SR 2R BE 1 1 KN .
1.4.8 AXmp e me B HEn RWERKR
U 1 S AL AR L, ) 1S PR 200 SR 5 O WA R A L
A 3 mL il (=20 °C ) 70% L340 M JidE
M, T 4 CRUERR; FUEO IR,
JH PBS VR A 2 W5 B0 W 4L, A 500 pL
PBS & 50 peg/mL PI, 100 pg/mL RNase A, 0.2%
Triton X-100, T 4 CH T 30 min; JHEE40
W, ESE, EYLRI.
1.5 GitF4abE

T FRCR 8 + e 2E (X xs) R,
K HISPSS 24 08 AF 317 48 it 2% 40 M, 4L 1A R
AR5, LIP<0.05 A ER OS2 L, -
Graphpad 7TX 45 R iF174: A .
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W B TTA B A UBE3 AR A5 7 51 £ 5 IR 40 %5 4
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20 R 28 ok R A S e, 5 T SRR AT
2.2 BREHEME

HR 4k ] — ML BT T~ Aok an i g B an gl 1,
T YR ITEOS% LA b, T HEAT 5 2L 5L [ 1 fig
2.3 BT R BEMNIHIE

MR YA M 48 hn, 4204 41 40 i 4
RNA, W HqRT-PCREZMUBE3A K& NS A
GAPDHMImRNA, AT 45 41 41 J () 47 1 ih 2 f 45
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Figure 2 The relative mRNA expression levels in each group of
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W EE AN 72 hiE, REUAS AL R
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Plmage JHEAT K BE AT Fidnfh o BHYEXTHEAH 5
FEAMNBHER LG ITFE XL (FHP>0.05) ,
FHAESEsANBALK, 2RAHFEIT¥*E
X (t=14.488, P=0.010) , HA X £k N
54.7%, MHENA53%, AIPEATIELESLH .
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t=0.196, P=0.00000517; THF513: t=71.925,
P=0.00000293) , Hrp, THFHN3H T AL
. 1K589.5%, HCRM THF 537 5 317 5 2k 5L
5 (E2) .

A: TSRO RME T B 3O RMET T
Figure 1 MDA-MB-231 cells 48 h after lentiviral transfection (the same field of view, x50)

A: Under light microscope; B: Under

XTI AV IRZE TR

B -actin ‘- - ‘ 40 kD

1.4

100 kD

i
) 1.2 P<0.001

= ] =

SR BRI TR

B 3 Western blot #ifll UBE3A & H HIHHITRIEKF
Figure 3 The relative mRNA expression levels determined by
Western blot
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Figure 4 Cell invasion abilities detected by Transwell assay
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P=0.039; t, ,=3.498, P=0.008; t,, ,=7.657,
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X (GG . F=243.712, P=0.000; G,/Mj:
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P=0.000) o H B B4 5 28 o B4 7R 40
Ji JE 1A 5 B 1 25 S e i b L (4 P>0.05)
THhASz=axRALK, SR ERYES

He2EE X (¥P<0.05) , THUBE3AJG, MDA-
MB-23 141 il K Z 8k FSi# (E6) .

— o S PIRIRAL
I PR IR
—A— A
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Figure S OD values of each group of cells at different time points
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Figure 6 Cell cycles of each group of cells examined by flow cytometry
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Hetl 22 19 25 W AT XFUPS R GEAE IR IF HEARE 1, 1
WMbortezomibFlcarfilzomib#B [a] 254 . UPSHIZ &
(UB) . ZRIGLEEl, ZREGME2, T RE
HIEHBEY . TREKMEL, KiZKIEDUB
(DUB ) F126SHy 4 HBGAALH . 3 H AT M Ik,
KM DEILFE LR, 30FME2E, 21600F
E3fE'" . FEUPSH T E 38 2 45 19 25 14 fn ) fig
B, HeE T A 0 S AR R R R LAY R R A
PS54 F . UBE3AXFRE6-AP (E6 associated
protein, E6-AP) , J& T & AHECT4 M E3Z
FHE B R AL . UBE3AJE [N AT 4 5 5 Ff
mRNA, e & G it 35 [ 43 5346 (4 i) 26 9 A
FE—FpO A BRI REBLE IS R o2 &5 . Bl
AIRF5E IR B , UBE3ASE (M 76 40 % v,
A by 5 B2 P 2R A2 AR 1) L 00 R 98 49 R i S R 1)
WSk 2 5 RMigg A1F ( Angelic Syndrome, AS) ,
FFE S RS, 4B P R R 1 3 R 4 A 1 2
WP53, c-myc., P27% il id UBE3AN FHYZ E -
IR R G R, DT A 2 bR ) e R e

AR 3 HOCFL B g 40 AR MD A -MB-23 1R 5 T
S REAEE, EMEERS, EAKRMEIY
RERE S . ALK A LIUBE3AIE K N AR, %
HERN A 1 3 45 si RN A FI 145 B 1 %k 1R, 4%
HENF 3 A Be it & s hRN A kg A, [A] Bsf il
RGN S Y ZMDA-MB-23 L0, DL sk
It e sl

4 H Y 3 GE R 05 40 AR AT 4 Rb AR 3 ) g
Af A AR W R R AR 2 — AR AR R AR Y
KW, REYKBE ., pREH . AK. KEW
FERBO AN A A 1 S RS A0 A — ik oy S 2
WIH AR, BN — K o 285 0 i 48 5 1 A
U I 5 oy (51 S5 3 I 118 V] I S L O
(IKIRIT) . G 0] (DNASETE ) . S (DNA
HR) L G (DNAG UG ) o R an S e
WrAk e G A E S . ME RN, 4
A A5 Lk To) J0A T R BB IR AT 224 24, DA 52 T 4 i
JE

AR S0 T8 02 T SRR O, LB T LR
FEAN MDA -MB-231 UBE3AJEH K 8 ik,
T UBE3A J&5 2L M 96 240 A 1 3% 5 e 0 B s B A &
BA X BE 21 32 B, X e N UE T AT Zhou %!
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1) L B 5 20 M 5 0 HRZE A L e, Z b s, |
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MMEN, 25T REMMEE, WK TDNAWE
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MDA -MB-23 14 fifd i 34 515 68 77 . 4t ik S 48 LA
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SRILEAR S 5 HLH A it — 22 5T .

FYHUBE3AK LG, =FAMEFL IR 40 MDA -
MB-23 135 58 B8 T BEAIK . (=228 e 1 AR L K 48
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