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Bl 063210)

HE . B8 HiT =2 B8 (3-BrPA) *F MCF-7 @385, 132%, RN A FANL AT 5A2
(elF5A2), c—myc A H | #B4X &G 1 (MTA1L) REWHa, ik FHRSASU: MAFZPBSH
SPRB4E, 75, 100, 125 #= 150 wmol/L 3—BrPA 28, £ 314 3—BrPA YE A T MCF—7 @40 it 24, 48 #= 72 h, #|
JA MTT. Transwell %40 3-BrPA F MCF-7 @ o5& £ Ania £ 8%k, RN E#FZRABER L (RT-
PCR ) #= Western blot #:] e[F5A2, c—myc, MTA1 A B F R o, FR  SaFmabi, 3-BPA1E
AT 5LIR 9% MCF—7 s s, #a & Ak (P <0.05), FF A B A A6 4= #) SR B, Transwell 25 % 2
T, 3-BrPA ¥l T MCF-7 49/, 24 h &, Gxt@atare, Fid v gahmdony (P <0.05), RT-PCR #=
Western blot #2925 R 4% 7, e[F5A2 .c—myc . MTA1 3 B Fu i & £k KT M A 25 4 3R B 04 38 Am f AR P <0.05 ),
2518 3-BrPA T A3 H SURE MCF—7 20 e 3§ i1 B A3 %, FAE R ALH T AL 5 4K eIFSA2, c—myc. MTAI

ERAZK G ERER X,
K . SRR SRR ; WEBIEE B ES 1
FESZES : R737.9 XEAARIRED . A

Effect of tribromopyruvic acid on proliferation and invasion of
MCF-7 cells and its mechanism*

Hao Li', Shi-long Dai', Yu Zhao’, Bo-wen Xu', Qing-song Zhang'
(1. Department of General Surgery, Kailuan General Hospital, Tangshan, Hebei 063000, China; 2. Postgraduate
College, North China University of Science and Technology, Tangshan, Hebei 063210, China)

Abstract: Objective To investigate the effect of tribromopyruvic acid (3-BrPA) on the proliferation and
invasion of breast cancer MCF-7 cells and the expressions of eukaryotic initiation factor 5A2 (elF5A2), c-myc and
metastasis-associated protein 1 (MTAT). Methods There were 5 experimental groups, namely control group (adding
PBS), 75 pmol/L 3-BrPA group, 100 umol/L 3-BrPA group, 125 pmol/L 3-BrPA group and 150 pumol/L 3-BrPA
group. MTT and Transwell assay were used to detect the effect of 3-BrPA on the viability and invasion of MCF-7
cells after treated with 3-BrPA for 24, 48 and 72 h respectively. RT-PCR and Western blot were used to detect the
changes of elF5A2, c-myc and MTA 1 genes and proteins. Results Compared with the control group, the viability of
the MCF-7 cells treated with 3-BrPA was significantly decreased (P < 0.05) in a time- and dose-dependent manner.
Transwell results showed that the number of MCF-7 cells passing through the wells was significantly reduced after
3-BrPA interaction for 24 h (P < 0.05) compared to the control group. RT-PCR and Western blot showed that the
expression levels of elF5A2, c-myc and MTA1 genes and proteins decreased with the increase of drug concentration

(P < 0.05). Conclusions Tribromopyruvic acid can inhibit the proliferation and invasion of breast cancer MCF-7
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cells. The mechanism may be related to the decrease of elF5A2, c-myc and MTA1 gene and protein expressions.
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FUMR I 28 W B 2 —, Wi
Wiz e R, Fr, Wit SRA %M
T MR R R 25 ) B R L SR R R
('3 bromopyruvate, 3-BrPA ) J& A {2 #F 8 1= 5 B W 1)
USRS " FET, XA iR 4 5E e (R 2R Y
PL I Z b EARH S IR I 5A2 (eukaryotic
translation initiation factor SA2, eIF5A2 ). c—myc 3
I # M 5% 5 H 1 (metastasis—associated protein 1,
MTAL) fERfREIESH . RAHEEZA/EH . 3-BrPA
B ZIE R RETUMEIER], R IAGE . A2
¥ 38 13 W 5% 3-BrPA X eIF5A2, c—mye JE K, MTAI
FEBRIFEM , GG IR 5 . 22T REALA

1 #MEERE

1.1
L1 e AL FLAREE MCF-7 4tk difedt
BT RS B A
112 EEZAE iMark BEFRY . Mini—Protean Tetra
System, Trans—Blot SD Semi—Dry Transfer Cell ANE|
% H 1A 5k 2 7], QuaniStudio™ 6 Flex Real-Time PCR
System ( J[H life 2] ), HHAKIEE.CHL ( LE Sigma
N ), Transwell /NE (2] Costar 2AH] )
113 F2&XA 3-BrPA (REFECEYHAAR
AF]), MTT (£ Sigma A H] ), JEA-IME (IRAH)
¥ Bovogen Biologicals 2% ] ), Matrigel FE Jit it ( 2 [
BD A ), eIF5A2, MTAT Hdt A 55 BEHi A ( 3
Cell Signaling 7% ] ), c-myc R ¥T A £ 5 B Hi 7K
( £ [# Epitomics 23 F] ), B —actin FRPT A B 5w BEPLIA
B Arigo 2~ A ) 5 Wik SR G MEEE N (reverse
transcription—polymerase chain reaction, RT-PCR ) {7
& . SYBR® Premix Ex Taq" Il (Tli RNaseH Plus ) i
G A RE R AR AR R, RT-PCR 4557
PES 1Y) (LS S o AT BR A A ).

1.2 Fik
121 i s o FLIRIE MCF-7 40 i AE

DMEM }5FR35E (% 10% fG4- s A1 1% Wt ), &
37°C. 5% Ak Co, fHIREE FM 3R, 2d
53 d I 1 IR, K E 80% ~ 90% Bt #ie1 = 2
fERREEFR. SLE R 5 4 A S & PBS B9Xf B4,
75, 100, 125 F1 150 p mol/L 3-BrPA £ ( 5254 ),

122 MTT #  FH MTT EAIN RS GRS O .

XA R MCF=7 4, K 44 5 x 10° 4> 7 fL%
FiF 96 fLAR . ANARIGEE)S , SE56 4L A SFABURTR
W RERY 3-BrPA (L PBS R B ), XiF BB AL i A S5 1A
PBS, %41 6 N AFL, WHLRIIE 24, 48 A1 72 h 5
AMTT 15/ L, 37°CHEE 4 h, 5% B3, MAZH
FEFAN 150w 1/ FL, FEIR L3E 5 10 min, BEAR ORI
490 nm A6 BE(H (optical density, OD {H ). AT

6% = SCH41 OD {H / X IE4] OD {H x 100%, S5
1.2.3  Transwell £ K #E Transwell 25, WF5

3-BrPA Xf MCF-7 4l il f= 22 1) 52 e, 7E b3 v 142
A Matrigel ¢, JA 100 w1 LA TG IfiL 1 £ 77 36 8 &
() MCF-7 4B, Z0EZy 2x 10° 4> /4L 5 T=
A 20% FBS 1) DMEM 5% 3% 35E 600 w1, 2 A Il
Ja, SERA MM SERFRR) 75, 100 FT 150 w mol/L
3-BrPA ¥, XTHRAUIMAGFRFR PBS, # RS 24 h
J& BUH Transwell /N2S, PBS VWL 2 BB 3 8, 4% £
RWEER 10 min, SRR LEAREENLN
A, Hit - HEEEYL @ 10 min S5 PBS Ji0E 3, B
A/NEFEHLERL 3 MR ERIG, SLREE 3 K.
124 RT-PCR % FJ RT-PCR K Il elF5A2.
c—myc N MTA1 FEPR By 3R3E . SE50 240 MCF-7 44 ff D)
100 w mol/L 3—-BrPA AbFE 24 h, Xf BRZH hn A5 245 4 4%
KT PBS, BRI RNA, 4B EE e 1.8 ~ 2.1,
i B RT-PCR 07 & B W] A5 AT 44 . By 45 AF
95 CHAZME 30 s, 95°CAEMES5 s 5 60°CIR K 345, I
40 MEFR . L 2% BrREWEEEIS HL TKA T9ECY 1 7y 6
WEo SRAH 27 e AT 00T, B —actin HINZ:,
SIIFHIEE 1,

*1 PCR3|#F7%

FEH 5145 (5'-3") B /bp
iFM]: TGTCCTTCTACTCACAACAT

ellF'5A2 144
J2Ii: CCTCACGAACTTCACCAG
iF): CGTCCTCGGATTCTCTGCTC

c—myc 280
Sl : GCTGCGTAGTTGTGCTGATG
iEll: AAGACCACCGACAGATAC

MTA1 123
S : GTTGTTGACGCTGATTTG
iEl: TGAAGTGTGACGTGGACATC

actin 151
JI]: GGAGGAGCAATGATCTTGAT
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1.2.5  Western blot # @ 2R F Western blot £ ll
elF5A2. c—myc M MTAL AR L, AP B
ZHANML 24 h, BCA MEEBIRPUER, 5 5x BAEZE
WA 4 = 1RGSR 3 ~ 5 min #5 1],
HE . HK . G, 5% BIRRTIRY B 2 h, 4°CIFE —
Pirdfe. TBST 0L 3 ¥k, 5min/ K, ¥R HiUHE
2h, TBST 3k 3 ¥k, 5min/ K, fb2AL R, W
Z1EH B —actin, R Image J A0 EMG K E(E,
R T 3 IR,
1.3 GitZEHE

BHE AR F SPSS 20.0 G, TR
PR = bRe2E (x=s) o, WIALLEH e, £
B T7 225007, J5 25 55 MM R LU LSD— 5,
P <0.05 HEFAGIHFEL.

2 #R
2.1  3-BrPA Xt ZLAR = MCF-7 48R Y &< #P &l
i

24, 48 F1 72 h I, 5 41 MCF-7 4HJ0AE 1% R AL,
L7 20, ERAGIFEE XL (P <0.05), 3-BrPA
YERTZLIE MCF-7 4ii)5, A HREIL, JER
AR RS . 2L PP LU ZE LSD—~ K5,
3-BrPA YEFH 24 h B, 75 £ 100 w mol/L 3-BrPA £H i1
FEER X A A, ZFHGEIT2=E XL (P>0.05);
ZHIAL TR 48 h i, A SIS BT HR 2 AN A R AR
(P <0.05); 150 5 125w mol/L. 3-BrPA A7 15K L
B, EREGEE X (P>0.05); 3-BrPA 1E T4
72 h B, A5 S ZH A PR AN AT SR %A (P <0.05 );
75 1100 p. mol/L 3-BrPA YEF T40Mu ), HAFG R bfzh
YIVE IR ZE K AR (P <0.05 ). W3 2 FilE 1.

®2 BAFRFREE MCF-7 EMEERILE (%, xxs)
411 24h 48 h 72h
Xt R4 100.00 = 0.00 100.00 = 0.00 100.00 £ 0.00
75 wmol/L 3-BrPA #] 94.85 + 6.20 83.00 + 2.60' 74.58 +5.75'
100 w mol/T. 3-BrPA 4 82.4 = 12.59 68.79 + 6.07' 59.62 +12.6'
125 . mol/L 3-BrPA £ 26.38 +10.16' 20.75 +7.72' 17.83+3.82
150 p mol/L 3-BrPA 24 16.43 +2.91" 12.37 £3.18' 12.78 +3.50'
F1H 152.206 394.904 191.023
P 0.000 0.000 0.000
e+ HXRALE, P <0.05
150 1 @24 (F=119.894, P=0.000 ), 7541 Z¢ i FAIAEECAN ] . i —
ER48 h PN LA LSD-t K, 5%t RRZHAH G, £ SEaa2H 4
S 100 4 SR, HRATRILAOE (P <0.05). LK 2.
X 2.3 3-BrPA 3t elF5A2, c-myc & MTA1 EE%
£ ik R
& RT-PCR 4503801, HRifEfboxt B2 B bk 1>
( 1.000 = 0.000 ), 0J 100 W mol/L 3—-BrPA 2 elF5A2 .c—myc
0

1. XTHRZH; 2. 75w mol/L 3-BrPA 41; 3.
H; 4.
& 1

100 . mol/L 3-BrPA
125 pmol/L 3-BrPA 45 5: 150 w mol/L 3-BrPA 4]

FHHEARRE R E R MCF-7 R R L

(xxs)

2.2 3-BrPA Xt MCF-7 {2 & HI 2200

MCF-7 4ijfi25 3-BrPA A3 24 h i, XFREZH, DU
K 75, 100 1 150 o mol/L 3-BrPA ZH 4 A3 %% 4> 51 K
(281.67 +18.77 ), (159.00 +24.06). (7633 +9.07) i

(40.67 £ 11.50) 4>, 0722008, ZRAG#EX

S MTAT H PR AR R 363K 5 43901 2 (0.764 + 0.088 ),
(0.735+0.144 ) 11 (0.606 +0.095 ), 100 w mol/L 3—BrPA
YEFH 24 h BFE elF5A2 . c—mye & MTA1 FER 1k K-
XTI LR, 2R AR L (1=4.664, 3.186 Fl
7.170, P =0.010, 0.033 F1 0.019), 100w mol/L 3-BrPA
HBT IR R, WL 3,
2.4 3-BrPA 3t elF5A2, c-myc & MTA1 EB&R
pey:ub)

MCF-7 4 Jfl 25 3-BrPA &b B 24 h J5, 75 FiI
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0.0

Xof 4

T HXTRRALILAL, P <0.05
FHHRZA5 100 u mol/L 3-BrPA 4B elF5A2, c-myc B
MTA1 BEEHEMRIEZE LR

L

P VR
75 . mol/L 3-BrPA

100 p. mol/L, 3-BrPA £ 150 . mol/L 3-BrPA £

E 2 3-BrPA {EM 24 h Bf&4 MCF-7 fBaEZEER  ( x200)

f T
T
S
Al
elF5A2 c—myc MTA1

(x+s)

100 o mol/L 3-BrPA ZH . X M 4 elF5A2. c-myc K&
MTAL & H R IR B, & 2500, 2RA%
it 2% B X (P <0.05), 75 F1 100w mol/L 3-BrPA £
BT AL B AR, HF — 25 P R L 4R 48 LSD— K 50,
75 wmol/L 3-BrPA 4 elF5A2 7 11 % ik /K F 5 %) 1]
M, ZRIGI#E L (P >0.05); 100w mol/L
3-BrPA 4 elF5A2 8 H 3K ik /K 7 8 X B4 FE A%
(P<0.05); 5% AL, c-mye Al MTAL 2 4 %
ik 28 3-BrPA A3 S B REAR,  H OB A R R AR
(P<0.05), Jr MTAL 25 FFEARE ] . DL3& 3 AN
4,

%3 #&4HelF5A2, c-myc B MTA1 BAFREKTELLE (xts)

paickdil 0.971 £0.102 1.029 +0.112 1.549 + 0.045
75 w mol/L 3-BrPA #H 0.821 +0.057 0.687 = 0.057" 1.049 +0.125'
100 . mol/L 3-BrPA 41 0.628 = 0.083" 0.516 = 0.069" 0.368 = 0.044'
FAl 12.976 29.749 160.834
P 0.007 0.001 0.000
e SRR, P <0.05
1 2 3 1 2 3 1 2 3

elFSA2 oS W o (7 kD

B —actin WG—-—— kD

eIF5A2 mRNA FiXi e ikt

1.5 4

—_
(=]
1

=
(9,3
L

o
=}

MTAT S a— 78 kD)

B —actin SE———— 3 KD [ i S )

c—myc mRNA FIXF 1A 5

1.5 1
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(=]
1

I
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1
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& T
f EEE10 -
T I z :
e I ‘:g :
i = 05 : l
:.6. = i e —
. = -
i = 0.0 i =
2 3 1 2 3

1. XFHRZH; 2. 75Spmol/L 3-BrPA ZH; 3: 100w mol/L 3-BrPA #H. 1 S5XF IR HLEL, P <0.05

B 4 K4 elF5A2, c-myc & MTA1 EAWRIZE  (x=xs)
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IR AT MCF-7 I3 | 228 st SO HLIBIE oY

e
FLIRIE R R E M 2, Bl 10 4R
TR, HoarBEIS LR, AR
I SO b e, by B 2R L, 3-BrPA J2
AR B — R A S B 25, B Tk T
FEBEL, MARIEANGIRIH . ARG 224 b7
Xof P A Ot B R T T A g Y, T e
BB R AZ 2R 0 2 b

elF5A2 16 H e . UR S . 5. B/
PRI S B R AR SR R TP AT i 3R . elF5A2
1w R BE AR g e RS, JF E AR
JiEg A 28 e i A%, AR IR b B2 TR k. B AR
elF5A2 JER TR, MR nIREE . ks S b Bz Al it
bz 2, AR, elFSA2 Al T c—myc I
MTAL IR, KRR RE ML RGeS ™,
W R, elF5A2—c—myc/MTAT Bl 76 983 (9 | Jz
]k 45 . 1B R R 2R vl R E AR A
MTA1 Jy elF5A2 {9 T UFEE A, T8 MTAL iRk,
ik 98 SW 1900 4 Jf () 3 5 . 1B B8 I AR 2B ME H 22
i, TR Y, MENG % " #F5Eis, T
elF'5A2 BRI LAFEME CyclinD1, CyclinD3 FOZE35, A
il IR MKIN28 ARG E 5 IRl iE i elFSA2 Hi]
c—myc, MTA1 {95 K& bRz [ e Abag e, FRAUH
RIEMITFERE S, XU % " it miR-9 ¥ /EH FHE
JINAR AT AR eTFSA2 JEDR e, 4 b )z a) 72 i
ezl Be5EFERS e SRR, MENG % ™ i@
siRNA 11 eIF’5A2 BT, AT B I 0] S 98 40 A i 3 4
T8 K= 2&8hE T

HHFFEFR, 3-BrPA 7] LIFNH] MCF-7 4Ua3457
AR P IR AE S 1% G/M 3, FEAEdE AT, %
TSR] BE S FRAIK Bel-2. c—mye M RAETRY P53 [ Rk
A AR MTT H Transwell 455, 3-BrAP fEH T
LR MCF-7 200, H3E 58 FiR 2208 T BE A ; RT-
PCR Fll Western blot 2553601, 3-BrPA {EH T FLIRE
MCF-7 £l ifg 24 h, eIF5A2. c-myc, MTA1 & K fil
P27, o MTAT JEPR IR IR R 5

g5 LRk, 3-BrPA AJ LI ZLARE MCF-7 21 A
W34 TE AR 2%, JLALE AT fE 5 P K elF5A2. c-myc.
MTA1 S AR AR A6, AEARERPLEIATE

P WRABIGE . HAET, 3-BrPA AL Tl R ATAF 5T
BrEt, Ziiusse SR N SR OR Y LA . ih
T 3-BrPA FEHGH LA OANERRE , Wot5) 70
PRI, R 245 0 G 24 () L2 G N e PR O P ) D B
W T — BT E R
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