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Expression of galectin-3 in human breast cancer tissues and its effect on malig-
nant biological behavior of MCF-7 cells
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[Abstract] Objective: To investigate the expression of galectin-3 protein in human breast cancer tissues and the effect of silencing ga-
lectin-3 gene on the migration, invasion and apoptosis of human breast cancer MCF-7 cells. Methods: The relative expression of galec-
tin-3 protein in 15 cases of breast cancer tissues and corresponding para-cancerous tissues were detected by Western blotting; The ex-
pression of galectin-3 protein in paraftin sections of 100 cases of breast cancer tissues were detected by immunohistochemistry, and the
correlation between galectin-3 expression and the clinicopathological characteristics of breast cancer patients was also analyzed. Galec-
tin-3 siRNA were transfected into human breast cancer MCF-7 cells by liposome, then Real-time PCR and Western blotting were used
to detect the mRNA and protein expression of galectin-3. The effect of galectin-3 gene silencing on cell migration and invasion ability
of MCF-7 cells were detected by Transwell method. The effect of galectin-3 gene silencing on apoptosis of MCF-7 cells were detected
by flow cytometry. Results: Western blotting detection showed that the relative expression of galectin-3 protein in breast cancer tissues
were significantly higher than that in para-cancerous tissues (P<0.05); Immunohistochemistry detection showed that the positive expres-
sion rate of galectin-3 protein in breast cancer tissues was 67.00%, the positive expression rates in the lymph node metastasis, hormone
receptor (ER, PR) negative groups were significantly higher (P<0.05), and the positive expression rate of galectin-3 protein were in-

creased with the increase of TNM stage and histological grade (P<0.05); Galectin-3 siRNA transfection could significantly reduce the
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mRNA and protein expression of galectin-3 in MCF-7 cells (P<0.05), and reduce the invasion and migration ability but significantly im-

prove the rate of apoptosis of MCF-7 cells (P<0.05). Conclusion: Galectin-3 is highly expressed in breast cancer tissues, and its silence

can inhibit the invasion and metastasis of MCF-7 cells and induce apoptosis of MCF-7 cells. Galectin-3 can be used as a new target for

biological therapy of breast cancer.
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A galectin-3 8 FH HIFRIE , I /N FHERNA £
A (small interfering RNA, siRNADJTER A FL 7 s 41 i
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WEE20144F2 HE 20172 AEM A T ARE
it L R e 8 P RIS 1) 15 48] P L e R
F AR 095 423 AR R e 55 AL 2R AR A, 4F 168 30~
65 % , V45 (45.5£10.8) % , B8 A FT AR AT HLIT
P 3 WA YR TT B AE D IE9T 5 100 18111 PR 55 K} 58 B 11
M FUR S B MR AU S D) R R B S AR
= e 93 3 AREANVAT AL 5 R K 27 28 DU B e s BE AL, 4 8
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1.2 EFXH

DMEM 5 7% 3 | ity 4 1f. 7% W4 B 35 [E Hyclone 2
], 0.25%EDTA B H Gibeo A 7 , Lipofectamine
3000 Ig 51 4R 14 H Invitrogen 2 ] , Total-RNA $2 B
70 cDNA ¥ 3% 5% 7 & - qPCR R A1 &2 8 K 0%
TaKaRa 4 & , Transwell /N % I H Corning A #) ,
Matrigel & i 2 ) F Sigma 2> 7] , 85 (1 H2 BOR 71 &
BCA £ H i B2l s ol f & B b 38 = R A #H

SABC 4t 9% 2H 24k 2 e 3055 2 W B b ot 8 B gk A
YA\, % 5 B R BTN galectin-3 . B-actin HLAKE H
Abcam A 7] , HRP A5 id £ 3¢ % 1L =E 41 % 1gG Pt
ECL A% R0ty | AL sl A2 & A wl
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FLHRJE MCF-7 41 BB 7E 5 10% A 4 i3 () RPMI-
1640 41 i £5 72 op , T 37°C L 5%CO, 1) 15 77 #6 H 15
Fto FERG 12 h 75 B B B T Rl i AR KR
NI A A 80% LA, 45 0.25% EDTA F i
B AT AR AR B AR KOIRAS R 1R 0o 2504 K 14
MR F 5 g s .
1.4 Western blotting 4 | $UAR /& 28 22 F galectin-3 &
£ 8 & A

DIHURRA9) L g 25 1 i 8 4H 2 R0 o 55 4L 23 %%
HXZ15 mg, I 500 pl [ RIPA 5 85 [ 52 B, 15 A 3
T 5] M 2 R A S B S A AU, B O BRI AA
Fef B A . 8 BCA B Ak & ) £, I
B BURE AR . BEBIRE S 4 AEE 30 ng
MR B _EFE, 47 SDS-PAGE E ik Hi ik 1.5 h, J5
K TE 5 PVDF 5, #5141 30 min J5 , 4 °C % 5l % &
% o % % B\ galectin-3 | B-actin —HT (BB LA 1
1 000) i 7 , TBST ¥4k 3 )5 = i 1% & HRP A7 ic i
% v [ L SE B 1gG Pt (BB LL 49 125 00002 h,
TBST i 3 ¥k i » ECL AL % & 640 HE, 1 H Quantity
One B A 7 B % 40 FF & galectin-3 & 1 AH X 38
ik,
1.5 F % 484k ik A ) $LAR J% 28 22 galectin-3 & &
8RR Bl RRIEAIL X A

16 A e g BRARHIG R B R 55 42 1 100 451 FLIR
Jie S ATEAR A, R B 20 Y0 AL RS pm AT
WD 22 B A B 2R /K, J5 FH 0.01 mol/L 1)
MM RR 22 Pl 2 96 20 min FEATHUEAEE , FHIEH 1L 2E
1% 37 30 min Ji5 ,4 °CH¥ & galectin-3 Hit 4 ke LL 71
1:200) 37 J5 , PBS #5% 3 IX % 5 min, J i IIAE Y 245
e P (FERE LB 1:500) ,37 °CH¥ & 30 min & , PBS {1
BE3 X 5 min, 7E RIS T F DAB R0, JRACORS & 4%
K E e WS LR £ R R o i ) e
galectin-3 [H PR FRARIE HL, Y688 N W Z2 7L Je 241 o ot
o 2 REH A RIA galectin-3 8 I FHEFRIA M. 651 &
H VIR BENLIERE 5 A B AT (x200) WL , F4 REBHPEA
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JHOEG 5 RIS AHBE 732 KT 20% )4 galectin-3 BH:
ST FUIRRE A 2 galectin-3 2 A K IA /K- 5l AR
FHEZ IR R
1.6  Galectin-3 siRNA %% % 5L i% /& MCF-7 @ iz %
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JEHU MCF-7 41 ffu % % galectin-3 siRNA . %44 HT
24 h, W06 B KU 9 MCF-7 41 I8 4218 5% 105> /m1 %
FERFRT 6 FLAR T, S5 410 B U BE A K 5 70% B, 4% 18
JIE Joi 4 lipofectamine 3000 %% 44 77 1 43 Jill ¥4 galectin-3
siRNA Fll control siRNA %% % % MCF-7 4l fid 41, [ i
W B A8 Gt B 2H (Un-transfection control 4H) .
1.7 qPCR #= Western blotting # ] L i% /& MCF-7 %
AR &S

%41 MCF-7 ta ftu 4 44 48 h Ji5 , 45 0.25%EDTA [
JR 2R I BT AL 41 B, 1 000xg 250> 5 min WL EE 4 , PBS
e 1. HH TRIzol VAT HU S AH A1 i & RNA , I
218 TaKaRa 137 55 30 5 10 B 1510054 55 i cDNA e
B HRHE N galectin-3 2 [Kl cDNA J7 51| 1P 2 B-actin 5k
K1 qPCR 514 (HH_BilgA: T AR &%, R Do FIH
Bio-Rad 22 & ) IQ5™ qPCR £ Zi A il £ 41 40 ff 4 e
galectin-3 mRNA AR FRIEIK-.  [F] I 76 & 2H 40 i s
48 h J5 , AH A TR A SR AH L, DA RAPT 5 R
FREU LA R B R . BCA G &l e B R K
JeE A R IR RV 712 52 & A% Y2 ) galectin-3 £
F X R IE K- o

#1 siRNAFIPCR 5|55
Tab.1 The sequences of siRNA and PCR primers

Item Primer sequence (5°-3")
Galectin-3 siRNA F: AUAUGAAGCACGGGUGAGGUCU
AUGTT
R: CAUAGACCUCACCAGUGCUUCUA
UUTT

Control siRNA F: UUCUCCGAACGUGUCACGUTT
R: ACGUGACACGUUCGGAGAATT

Galectin-3 PCR F: GCCACTGATTGTGCCTTAT

R: CTCATTGAAGCGTGGGTTA

F: CTCCATCCTGGCCTCGCTGT

R: GCTGTCACCTTCACCGTTCC

B-actin PCR

1.8 Transwell «J» 'F % 45 ) L A% 5% MCF-7 #m fio 69 1T
Al £ 58 T

K £E galectin-3 siRNA Fll control siRNA ¥ Je5% 77
48 h J5 1 £ 20 MCF-7 40 i, H & 2% Bf 4 135 1
DMEM 3§ 77 JE 1 B 240 2% FE 8 1x10°A>/mle 53 5l AE
% ¢H Transwell # I % B F 3R II 5109 1 mg/ml 1)
Magtrigel 52 50 pl, & T 37 °CH; 75 46 o 30 min, {3 3

TR IR A5 . B 100 pl 138 H % i MCF-7 4]
BN 21 Transwell b= o, 1 R 2= Hin 600 pl 7
10% fify 2F 1L 3% ) DMEM £ 9% 5 , [7] i 5 B oK 5% e tt
W20, M H3NEE . 4 Transwell i B T 37 °C.
5%CO, Br TR Yk a2 85 72 48 he J5 H 4% £ R H
[ 52 /N R, R AR A L LR AN . 1% 45
f 2 YL (0 YR FE 10 min J5 , PBS Peik 2 38 , 7651 N W
SR T A M, 10 R IE T % 2H MCF-7 41 i 2 2%
Ko ARTET (%) =55 41T 35 % 5 400 it 50/ oA Ak T 5ok R
P A EOx100%. 4 ER 5256 B A id e
IR A LE Transwell /N Z H A Matrigel i, 55 770
(B4 24 h, HoAth 20 PR R 42 28 S5
1.9 i X @ e R A M SLAR A& MCF-7 4@ At Jf T

K 4E galectin-3 siRNA Fll control siRNA ¥ e85 77
48 h ) MCF-7 41 i , LA S oK % e b 3 ¥ MCF-7 481,
T Pk 2 555 B O 11064/ ml, 4 20 HX 100 pl 4 g =
W, 585 43 BN 5 pl 19 FITC #5142 ) Annexin V Al
10 wl /5 PT4H M 98 T4 M0 77, =008 R &k 6 5% & 30
min J5 , PBS ¥Ei% 1 X5 , 42 BD canto 1T 3t 0 4H i A A
M HAM PRI T % SR ER 61K,
1.10 %tk

K SPSS13.0 AT AT Gi it 2= . TR
YA iets R, PH2ELA] EL SR F ek, 20 40 1) b AR
one-way ANOVA H[K[ K 7 72 70 M, TH 53 B LR
2 BB 5 FRY SR . DL P<0.05 B{ P<0.01 #2554
Gt e Lo

2 # B

2.1 FUIRJB4L L ¥ galectin-3 & & & &R ik

Western blotting £l 45 5 (B 1A) 7w, 15 11
i 4H 2R galectin-3 28 [ 1 3RIA K F W 8 & T 5%
HZ(0.85+0.15) vs (0.33+£0.08) ,=6.361,P<0.05].
22 UM ¥ galectin-3 & @ & X XK 5lE K
R ILAFIL R £ R

G955 2 A0 G €356 100 151 3L s 4H 23F i U0 R
i 45 5 (& 2) o, galectin-3 FAPE X N 67.00%
6711, B2 IA 3K 33.00% (33 491D o X L MR 41
2 galectin-3 5 [R5 5 B 6 R BRAFFAEEAT 43
A MT (R 2RI, FLARIE 4H 21 galectin-3 25 [
RIS B R0 R K/ S HER-2 3 AN AH 96 (1)
P>0.05), 5 TNM 73 ¥ bk ER S5 56 7% L A 212 03 0 %%
32 AR (ER M PR) 35 2 3 AH K (3 P<0.05) . Galec-
tin-3 £85I RIA PH PR AW LA B H T B2 T,
1M ER VPR B M 20 o 85 25 v T FH 14 4. (3 P<0.05) 5 H.
B & TNM 73 JA AL 23 5 43 90 10 T e i - v (35 P<
0.05).
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T1-T15: Cancer tissues; P1-P15: Para-cancerous tissues
B 1 FLARFRALRFNEESE IE E LA galectin-3 E HRIFRIA(n=15)

Fig.1 Expression of galectin-3 protein in breast cancer tissues and para-cancerous tissues (#=15)

NS, ' sl Y, :. 2.3 JLEK galectin-3 41K MCF-7 0/l galectin-3 mRNA
Pad oLy MR AL S S
A ;_f’}':"s}:} qPCR kil 45 2 (B 3A) 7 , % 4 galectin-3 siR-
S FEA A5 1»'\: NA Jii , 7L I MCF-7 41/ 1" galectin-3 mRNA % i%
\09'53.% ;:{ *.'.",5"5.‘{ | 3 KT 28] B AR T AR B G Xl R ZH R Control siRNA 4
20y 1 YA M Sve % (3] P<0.05).
A: Negative expression of galectin-3; Western blotting & Jll £ 3 (& 3B C) W~ , ¥ 4
B: Positive expression of galectin-3 galectin-3 siRNA J&5 , MCF-7 41l ffd ' galectin-3 & FH AH
2 Galectin-3 BREIBE A F RRORIE X FEAK ARV IR AL T AR Gt HEZH A Control siR-
(RALAWRE,x200) NA 20 (35 P<0.05). 45 H3 1], galectin-3 siRNA

Fig.2 Expression of galectin-3 protein in paraffin sections of MCF-7 41 i 70k galectin-3 e ST TE S
breast cancer patients(Immunohistochemical staining ,x200)

%2 Galectin-3 ERFTIESFREBE IRABIEBIFER X R [n(%))

Tab.2 Relationship between expression of galectin-3 protein and clinicopathological features of breast cancer patients [n(%)]

Clinicopathological feature N Galectin-3" Galectin-3 x P

Age(t/a)
<50 43 30(69.77) 13(30.23) 0.823 >0.05
>50 57 37(64.91) 20(35.09)

Tumor size(d/cm)
<2 28 18(64.39) 10(35.61) 0.735 >0.05
2-5 56 38(67.86) 18(32.14)
>5 16 11(68.75) 5(31.25)

TNM stage
0 36 11(30.56) 25(69.44) 6.378 <0.05
1-3 35 30(85.71) 15(14.29)
>4 29 26(89.66) 3(10.34)

Lymph node metastasis
Yes 46 37(80.43) 9(19.57) 8.249 <0.05
No 54 30(55.56) 24(44.44)

Histological classification
I(High) 23 5(11.90) 18(88.10) 10.024 <0.05
II(Moderately) 42 31(73.81) 11(26.19)
II(Low) 35 31(88.57) 4(11.43)

Estrogen receptor (ER)
Positive 43 15(34.88) 28(65.12) 4.279 <0.05
Negative 57 42(73.68) 15(26.32)

Progesterone receptor (PR)
Positive 45 11(24.44) 34(75.56) 4.582 <0.05
Negative 55 36(65.45) 19(34.55)

HER-2
Positive 31 19(61.29) 12(38.71) 0.667 >0.05
Negative 69 48(69.57) 21(30.43)




R E R AR T Ak, 2018, 25(10)

- 1052 -
A < 12
% 1.0
0.8
on
L 0.6
R
‘g 0.4 *
= 02
1 2 3
B

1 2 3

Galectin-3 *— = o --‘-— —

B-actin gy gy G > o> a» e» a» -

c
i8
£ o8 I
3
T 05
5 04 *
§ 8
[} .
5 . .
1 2 3

"P < 0.05 vs Control siRNA or Un-transfection control group
1 : Un-transfection control ; 2: Control siRNA ;3 : Galectin-3 siRNA
3 2K galectin-3 ZRiX ¥t MCF-7 £Rffl galectin-3 mRNA(A)
FEB (B,C)RIEHIFM (n=3)
Fig.3 Effects of silencing galectin-3 expression on galectin-3
mRNA (A) and protein (B,C) expression in MCF-7 cells (n=3)
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Fig.4 Effect of galectin-3 siRNA transfection on the invasion and mlgratlon ability of MCF-7 cells (x200)
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Annexin V

5 Galectin-3 siRNA 353 f5 % MCF-7 28R - #9520 (n=6)
Fig. 5 Effect of galectin-3 siRNA transfection on the apoptosis of MCF-7 cells (n=6)

W 7R B , galectin-3 7 22 B P8 i 8 1T 471
JigeE Tt K i AL T8 R A b 0k, 5 R )
A ERE FE AR RS AH OC . BAPTISTE 5% & JHL,
galectin-3 51 3 15 52 WA L i 68 400 P 10 85 P A B £
MOISA Z5EWF 58 % Bl » galectin-3 7€ 41 g 8] J53 (1) %
ik 55 MR R 1 TS A DG, T E 240 SR 400 A%
I RIE S TG ARG, L EWFTE 4 B3R B, galec-
tin-3 5 FLHRIE (0 B AR 2B R BE A S S M LE W 2R AT
AR SR, galectin-3 45 ] §8 & M L e 12 W AR T 1)
HHR .

itk — 53R galectin-3 2K [ 235 5 LR 1) 5%
Z, AHH 7T F Western blotting A6 il L i e 20 23 Fl e 5%
2R galectin-3 Hr R IL , 45 L % B FL IR 4H 41
H galectin-3 [ 2 MR AEH . KIM S5 B
HZH galectin-3 I FRIA, R AR A HE 5
T AL R R, LR A 2 galec-
tin-3 & [ Rk A7 Bh T 4 AR R %, JE AT RE
A LRI HT 0 2 T AR B . RIS ASHIF 785 100 451
FURR I A V) A F G 2 4HAR T VEAS DI R B 5 galectin-
3R AR RIE RS EE I TNM 2 kS5
H L2552 Je ER A PR RIS FH G, HARME 4554
ER F1 PR B 1 40 b 2 2% v T-BHE4H, HLBESE TNM 73
WIRH R T i b . BRI SR I, A
iR galectin-3 /3% , 3 i MMP-2 ) 5 &34 1] i
fif galectin-3 7E FLIRIE 54 B A2 22 R FEAEH , HIA
NN 2 2R RN B R Ik B2 25 R galectin-3 R 1A 1IAE
A A B — B I AE . B, @ AW e —
HIE SE galectin-3 8 10 T 7L RS A0 MU #4674k
ER M1 PR R IAHA B ZAE R, Hn] ioh LR = 1 5%
B BRI F b 2 — 5 S5 g e o RN I AR 43 340 5 1
WEASEE L.

SIRNA 5 AR A bR V6 7 ik 78 i B A T2 B F A
{8, & H T B8 1) TR R T, AR TR
B, galectin-3 & [ = 1A 5 LI HB 3 R % o

16 \ER I PR AH G, A L% 4% ER W PR FH £ (1) N 3L R 6
MCF-7 40 Jl R o6 G, 8 IR siRNA £ A it BR
galectin-3 & K ik Ff A 6 MCF-7 40 {2 28 iT #%
AT M50 . B 78K galectin-3 siRNA ¥ 4 &2
MCF-7 4l 4 J& , Real-time PCR #l Western-blotting /7
K6 2] galectin-3 mRNA Fl1EE [ 31k /K71 8.2 %
1%, P68 siRNA VT Bk MCF-7 40 Jifd 7 galectin-3 & [K %
IR o FE AR DG PR A T e S,
fift 11 galectin-3 A] il ik #0E PKG 84K 46t GTP B 5 5
(1) pFAK I A2 , {1 335 88 441 M 1) 122 2% 2 % 0 1L 55
T . BTt FR I, galectin-3 75 U S « & e
A v 208 7K T 8 ey o I 930/ Jielv 8 4 B 9 T2 42
HEH AR 28 . AR A UTER galectin-3 RiA )5,
MCF-7 41 i (1) 42 28 FHAE 7% 66 70 835 N & 40 B 1
R E LI, — 7 HAEARSMIE 5L galectin-3 = 3R iA 5
M) L J s 240 PR PR IE B AR 28, 53— 7 THD A 15 A galec-
tin-3 AT A Sy FL AR VA TT BT #E 2, T 79l galectin-3 &
KT e R R VR TT PR AT I L

SR BRI, A T S AE AL 41 24 galectin-
3E A MK, FE 5 IR B I AR E H TNM 2
H b L A RS | 2H 2 4 9 ER FIPR RIS HH K .
DUER galectin-3 K14 Ji5 , 2 2 H)1 il MCF-7 41 fi 12 22 A1
TR HE 1 B S AT . Galectin-3 A AF Ky FL IR )&
HEPETT I — A B LR .
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