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Construction of HOXAS eukaryotic expression plasmid and its biological significance in breast cancer cells
LUN Shu-min

(Cancer Institute and Hospital , Tianjin Medical University, National Clinical Research Center of Cancer, Key Laboratory of Cancer Pre—
vention and Therapy, Tianjin 300060 , China )

Abstract Objective: To construct eukaryotic expression plasmid of pcDNA3.1-HOXAS and examine its effect on the migration of the
breast cancer cell line. Methods: The HOXAS mRNA levels were detected in MCF7,BT474 and MDA-MB-231 cells, respectively, by real—
time quantitative PCR. The full-length coding sequence of HOXAS was amplified using standard RT-QPCR. The amplified HOXAS was
cloned into pcDA3.1 vector. And the eukaryotic expression plasmid pcDNA3.1-HOXAS was transfected into breast cancer cells. RT-QPCR
and Western blot were performed to measure the expression level of HOXAS. The cell morphology changes were observed. The migration
ability of the cells was also observed through scratch assay. Results: The HOXAS mRNA expression level of MDA-MB-231 was low in
MDA -MB -231 cells. Western blot and RT-QPCR indicated that transfection of HOXAS expression vector into MDA -MB =231 cells
resulted in enhanced mRNA/protein levels of HOXAS. The forced HOXAS expression significantly decreased cell migration of MDA-MB-
231 and down —regulated the expression of Twist. Conclusion: The eukaryotic expression plasmid of pcDNA3.1 —-HOXAS can be
successfully constructed. Over—expression of HOXAS inhibits the migration ability of MDA-MB-231cells.
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1.1 ##

L1 4k AR LA 40Pk MCF7 .BT474
K MDA-MB-231 ¥k 7 T 36 EAREA ) it o
Lo RPMI-1640 K5 573 K iR g e A 35 E GIBCO
3], RNA SR Trizol | 52 55 537 L 52 1
PCR i #] . LipofectamineTM2000 Az pcDNA (3.1+)%k
PRIENE H IS E Invitrogen 23 H], it MR & AT
RN &I F & [E Fomentas 23], B2 8540
Jfi CDH5 W [ H A< TaKaRa 237, NRBERI [ 35
Sigma A F] , HOXAS HLreBEHUANY [ 52 F Sigma
45,7500 7 Realtime PCR S0 F SE[E ABI A+ .
112 #ijEiEsR FLRIE 4 2 MDA-MB-231,
BT474 } MCF7 4 ffte 5 T 35 [ b vl AR 40 dab g o
s> (American Type Culture Collection, ATCC ), MDA -
MB-231 Fll BT474 4 i 5k FHi RPMI-1640 1% 37 i
(GIBCO A #), M), MCF7 4/l % ] =54 DMEM/
F12 #5588 (GIBCO A, EE), A4 T
10% 15 4- 1.3 (Fetal Bovine Serum, FBS) {55781k
oL AE 5% CO,.37 CAAF T 53R Fx 85Uk K 4
L 0.25% g8 2 I AL, i SR A sk v, FH T4
AR NS5

1.1.3  FLARFE 408 MDA-MB-231 #4% /b 2x
10° MRAL/ALT 6 FLAR , TEAIMN 80%~90% 181 11
BT, R LipofectamineTM 2000 Jg {4 Jii
R TR BRI . B UL 48 h J 2 A b
BUS RNA SR AT N — 258 . DAY peD-
NA3.1 23 B A 4R AR B B, DAREE YL 4 iy
2% FARHR

12 7%

1.2.1 HOXAS5 J:[K ¢DNA KMk BUEKE
80% TR FIBE Y MCF7 2L, JIMAGE 5 Trizol i8774%
VLI BHEEANME R RNA . 20 pl 3 s e ik & rp
135 5 pg &L RNA, KW AR 16 °C 30 min, 42 C
30 min, 85 °C 5 min, 4 CHA7. % NCBI ) HOXAS
I AT 1 X5 HOXAS <DNA 43K 45
WX B 51950, ElES 14 :5'~-GGAATTCACGAC-
CGCGAGCCACAAATCAA -3’ (5'3% 7% EcoR 1 i 4]
i), P59 5'-CCTCGAGGCTCAGATACTCAG
GGACGGA-3"(5"¥i 8 Xho T BEVIN 5 ). LA ARSI
YIRS T PCR, W 25444 :94 °C 4 min 94 C

305,62 °C 305,72 °C 1 min; 35 MG, PCR P43
EFEEEICHLUK , BEE BUR R G MEE , R H i B
122 HOXAS B RB TR M S S bl
) HOXAS ¢DNA FBRL peDNA3.1 [ EcoR
I F Xho 1 T 37 CHgYILIR, MUK 432 I [ H )
LD R Be g A B ORI AR S H B BE R F B g
JREE 1:8 LA DNA FEHZBHY 20 wL SOWAKRZR , 16 °C
AL BT AR IBAT R DHSo, T3
100 pg/mL Z N8 2= 1Y LB [EARSEFR I 37 ChE
R o I H BRI S TR V% , 200 r/min 37 °C K557
S0, BRI BB DNA, EcoR 1 F1 Xho 1 XU
YIS R AR R IE NP B0 E, B B HETCIR

K 14l b 5 W ) FE A TR

123 SLEpdH s 34 FSHA (MDA-
MB-231 4H), AL ; B X
(231-Vector 2 ), #:Y% pcDNA3.1 FAPEXTHR ; LYY
HOXAS 2 (231 -HOXAS #1), %54t pcDNA3.1 -
HOXAS5,

1.2.4 RT-QPCR ¥l HOXA5 By # ik R
RNA Jf 5% 203840 1. RT-QPCR W h 20 pL
RZ, A5 40 ng A RNA S 5% 1519 ¢DNA,
PCR LW 44F 4 50 °C 2 min, 95 °C 2 min,95 °C 30 s,
62 °C 1 min, 40 MEH . Cr (HNFNAE 5 R BRE
I (P B T 280 PR IR THRE AR AR R UL IR Y Cy
H'5 GAPDH [ Cy fHAIZZEN A Cy, 272 M A REA
R EL P AE AT GAPDH mRNA B2k,

1.2.5 Western blot ¥l HOXAS ZEHIFEIE 40 pg
SEHSZRNEIRGEER (PAGE, 4% W4k . 10%
SIS )80 AR E FHLIK 3 h Ji , FRALENZE PVDF Jii
T REFE 70 1,3 h) o 5% Bilg Wik (pH 8.3 i TBS-T
Beil) =W 1, INA—P,4 CHEE L.
TBS-T YEfE 6 Y5 , I ABUR i AL Y (HRP) bR
IO 90, IR E 30~45 min, TBS-T JEME 6 UG
5 ECL b2 & 60 2 1~2 min, BEE X B .
—¥H: BPT HOXAS FyE FEHTAR(1:1 000), B-Actin
PATTRER AR (1:5 000), HRP ARic =40 : L FEH0 bt
#(1:2 000 & 1:10 000).,

1.2.6 AR SR 40 AR e T LA 5%10%
FL B A0 e %% K A B A 2 6 AL, TRAR AR
K 2 0% N Ay B BRI IR, 7R 45 FLrh T
KIJR, PBS 1 VR ELIF ANM IS , Ak SR 37 WS 40 T
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1.2.7 RT-QPCR ¥l EMT AH 5655 5% K 1 Kb s
VIR AsAk Bk M RT-QPCR A58 40 -, #&:0 3
HAME D EMT AHOCH: 5% K Twist \Snail \Slug mR-
NA Fikf,

1.3 it H % SPSS 17.0 Goit ik kAT S2 oo 5k
PR RE I S8, SER B R axs PR, 2 A2 A 2%
S AT — 007 25, Kl 23 0 B2 S AR A A
FeE ) LSD—t #:56: , P<0.05 & A S L,

2 H#R

2.1 SUAgJE @B HOXAS &9 & ik 7 3 BRFALIR
FEAI MCF7 MDA-MB-231 F1 BT549 41fifi-H ,HOXAS
fE MDA-MB-231 th&ikfefk, #k#: MDA-MB-
231 AR T 2 Je st (8 1) .
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Fig1 Expression of HOXAS in breast cancer cell lines
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2.2 HOXAS A Az A& A R Fa ik it 4% 4 UM & MDA-
MB-231 @ %% il RT-QPCR J5 %2 ik
KL L Y3 R, B Y iR peDNA3.1-HOXAS 1Y
MDA-MB-231(231-HOXAS)4H il ' HOXA5 mRNA
R IAE A H A 1000 £5. Western
blot 1 HOXAS HTARK I, 78 231 -HOXAS
HOXAS fEFRiAHZ . 250 LKA 2,

i 12001
4

i 1000
Z 800]
E 4
2
1.
0

HOXAS5 mRNA FH%

NG
4 N
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2 3 A4 HOXAS mRNA( L ) REA(H)RERE
Fig2 The mRNA(Left)and the protein (Right) expression levels of
HOXAS in MDA -MB -231,231 —Vector and 231 -HOXAS

cells

2.3 #4 HOXAS BILURBmpe %% %E X
HI HOXAS 5% Ju 3L 96 40 s MDA-MB-231, HA[H]
R HE RS RS WS BERY MDA-MB-231 4i /i fh /2 2
AR, AR RDRS B SR I, 20 R i . WL
3.

Fig3 The cell morphology of MDA-MB-231,231-Vector and 231-HOXAS cells (x200)

2.4 HOXAS S kEGmpitHi ek E i
23 JFORLAY 231 40 (231-peDNA3.1) K544 HOXAS
) 231 4H 1 (231-pecDNA3.1-HOXAS) , 5 41 21 fitg 1F
TTRIIRSEE . 25K FE 0% HOXAS 1952596 2H 4n i
O HRZA A0 MR RS e ) ] R DLIAD 4.

2.5 HOXAS5 *f EMT A8 X #: X B T84 %a 3 44
Ji0 3 AG I Twist . Snail ,Slug 3 F EMT A 3¢5 5% [H
¥ mRNA #yRIA &, 45 R R B, i 31K HOXAS J5
Twist (FRIE RV RFEEIR. WE S,
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Fig4 The migration ability of the cells were observed by scratch assay
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Fig5 The expression levels of EMT-inducing transcription factors

in three groups
3 itig

FLRR I S — S e , 4R LRI A IR
e PR B 98 35 R A Sy L R i 2 W RR T B Ak AR
P

R &L R S A 183 METRRIFES, it 61
ARSI — A5 B AR SF B R R SR AR, B DNA
LEGTEPE ARINF 4 Fh HOX ZEHFZE(HOXA-D),
Iy S 53 DT R 5 BE S R i AN B T BE 1Y — &R
HITF YRR, iF5E & B0, HOXAS E IR B Fif
AL AL RS2 4K B M 3R3E , Tl A LB R A T 4
JHL Y T R 2 M AR A B T E B g v & 4
FEAEFH®, Golpon 252K 3, TTER HOXAS AyFiLk 5
it 96 1 e A= 2 DD AR 96 o i0E — 2B 7E A /)N 40 it g
A549 il i micRNA #14i] HOXAS 1335, nl g it
ARG AE BB SRR 1Y, [RIAE, EFLARIE K
AR, S HOXAS $ BRI PS3 (193235 Mk
FER, 25 EITAR  HOXAS 298 & A e &

AT RV TE 3 BRAEMLZR , DL MCEF7 i

24 h

HOXAS5 mRNA Rikit A fe i, Mi7E MDA-MB-231
4 rh  HOXAS A B FHE M A .
MDA-MB-231 40 il /& basal-like %L IR 400 2
[H A K Z 50 basal-like WA FL AR 5= ER (PR J
HER?2 [}3R35, it IR Z 0506 = B ZL I (ER—/
PR-/HER-2-)E ¥} basal-like WHIFL I . 701
RIS EA B YK &R, Themelandu ZE19%F 372 4
LRI BB BE T 45 R S 7R Triple negative 7 AR
I P 8 A 6 2 R B i 2T Luminal AT HABZEAY
J2 T A2 &b 2 RS 1 A ST U &R (P<0.05). T
HOXAS 76 %M AR B = i MDA-MB-231 4l jfd
IR IR S AE MR B IR AY Tuminal 292 s 20
i MCF7 J& BT474 ik i, $im HARZRIA AT
e 5 A G R A O, i SLIR A SR
B, MDA-MB-231 i %3k HOXAS J&, dfEEk
AR AR, RIS S R B, A 2 1) 2 B
Hahn, 4R HOXAS R BEAE Ay 4 i B 4
ANERAI P RAFAE

Iz 18] i 7 4k (epithelial —to —mesenchymal
transition , EMT )5 4 Jifd 7} 3 it (extracellular matrix,
ECM ) 5 4 2 40 il i 4 /e 7 el 28 i B AL . EMT
5 Yz Shfe 1 i ek g DI AR O EMT & —A4>
AL A R, &R EMT A9 L Rz 4 R A5 )
JoT 240 L ) R s S FN{R 280, R AR R
EMT 7895 ik e S e 78 v R FE B AR FH0Y, il
KA EMT B, bR Anp e b, A0 ghit i~
K, AL RS FZ SRR I 3G T, b Bz 40 B 4 B0 H TR Jo 40
A0S ECM B 2 e A M AR 2B AL RS 1 5
— R IR, A R SO T e 240 R 3 0 A4
JH AN L T 40 3 S ECM [ fire il S 30 % ECM 1Y
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