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JIERE, FH Ho 9% 41 2340 2 G (13 R qPCR 43 Sl 46 g 2H 25 Vimentin . E-cadherin 2% F Fl mRNA F 321X , 4 #T Vimentin f1 E-cad-
herin & F7EFUARE AR P R IE S IR R IFFERI R R . H Logistic 2 [K 2 [7] V373 M7 5217 Vimentin A1 E-cadherin &5 7 6 125 1)
SLK R, H Spearman 43 4T Vimentin 55 E-cadherin £ 13235 FIAH S , H Kaplan-Meier 73 41 Vimentin F1 E-cadherin £ H %1k 5 iS5
155 %, FI ROC #h £k 43 Bt Vimentin I E-cadherin & [ 32354 75 (02 Wi . 48 & ;56 51 3L 798 41 21 Vimentin F E-cadherin 2 (4
T3 AL F 4N 76.79% A1 19.64% ; F 1 47 11 (47/56,83.93%) FL R 21 41 ' Vimentin mRNA [ 1% 8 2 2 5 T8 55 41 41(P<
0.05),46 15 (46/56 , 82.14%) LR 4 21 P E-cadherin mRNA [¥] 314 & B K T 55 41 21(P<0.05) . Vimentin & 1314 5 g K
NGRS EERS KR 28 VLA R IR R 2 1L 2 140 B L Ki67 B ER B4 PR B & HER2 B 7 25 34 52 (3 P<0.05) ;
E-cadherin [ 315 5 bk 45 6 8 TKE R 28 VHE 200 90 e PR 23 3 4 743 1L K67 B4 \ER [ 14 . PR {114 &% HER2 [ 14 %1k 4
HRAYP<0.05). MBI/ RE LR K E R 22 H L5 GG R 73 3 73140 L K67 BE % \ER 9114 \PR [ 1% & HER2 (A1
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Expression and clinical significance of Vimentin and E-cadherin in breast cancer
tissues
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ment of Pathology, Chaohu Hospital Affiliated to Anhui Medical University, Hefei 238000, Anhui, China)

[Abstract] Objective: To study the expression and clinical significance of Vimentin and E-cadherin in human breast cancer tissues.
Methods: The clinical data of 56 cases of breast cancer patients, who underwent radical mastectomy in Chaohu Hospital Affiliated to
Anhui Medical University from January 2014 to January 2016, were retrospectively analyzed. The protein and mRNA expressions of Vi-
mentin and E-cadherin in breast cancer tissues were detected by immunohistochemistry and qPCR, respectively; and the relationship be-
tween the expression of Vimentin and E-cadherin in breast cancer tissues and the clinicopathological characteristics was analyzed. Lo-
gistic multivariate regression was used to analyze the independent factors affecting the protein expressions of Vimentin and E-cadherin.
Spearman was used to analyze the correlation between Vimentin and E-cadherin. Kaplan-Meier was used to analyze the relationship be-
tween protein expressions of Vimentin, E-cadherin and prognosis. ROC curve was used to analyze the diagnostic value of Vimentin and
E-cadherin on prognosis. Results: The rates of breast cancer tissues with high positive expression of Vimentin and E-cadherin were
76.79% and 19.64%, respectively. Among them, 47 cases (47/56, 83.93%) of breast cancer tissues showed significantly higher Vimentin
mRNA expression than adjacent tissues (P<0.05), and 46 cases (46/56, 82.14%) of breast cancer tissues showed significantly lower E-
cadherin mRNA expression than adjacent tissues (P<0.05). Vimentin protein expression was associated with tumor size, lymph node

metastasis, vascular invasion, histological grade, clinical stage, molecular typing, Ki67*, ER’, PR and HER2" expression (P<0.05). And
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E-cadherin protein expression was associated with lymph node metastasis, vascular invasion, histological grade, clinical stage, molecu-
lar typing, Ki67", ER’, PR" and HER2 expression (P<0.05). Tumor size, lymph node metastasis, vascular invasion, histological grading,
clinical staging, molecular typing, Ki67", ER", PR" and HER2" expression were all independent factors affecting the expression of Vi-
mentin and E-cadherin (P<0.05). There was a negative correlation between Vimentin and E-cadherin expression (P<0.05). The 3-year
survival rate of patients with high expression of Vimentin protein was 67.44%, while that of patients with low expression of E-cadherin
protein was 68.89%. Conclusion: The high expression of Vimentin and low expression of E-cadherin in breast cancer tissues may be re-

lated to the occurrence, development, invasion and metastasis of breast cancer. It can be used as a reliable indicator of clinical diagnosis

and prognosis.
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TR T 5 A N T IE YR T A TS
ToU B A B B . AE LR P RS A 4 i A
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W & A (Vimentin) F1 E-45 %h 25 [ (E-cadherin)
& FLMR e b 57 8] )53 #% 4K (epithelial-mesenchymal tran-
sition, EMT)H 73 F R &9, e A THE FL IR i %
TR AR A AT R 3 L A R AR EMT NGRS . T 7L
e R R R B e M EE R R AT 5T
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] i A B 2014 4F 1 H 222016 4 1 A 7R L%
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1.2 &K

P N\ Vimentin F E-cadherin ¥ 73 [ 044 « 5 %8
H AU 57 5 3 B Abcam 7 7] , TRIzol Prime-
Script™ RT reagent Kit with gDNA Eraser 1 SYBR
Premix Ex TaqTMII3 ¥ H TaKaRa A @] , 5| %) H Ta-
KaRa 2 7 &

1.3 & 28 2240 52 i AR M SLAR /% 42 42 F Vimentin A=
E-cadherin & & % i&

H B $T \ Vimentin F1 E-cadherin . 5a & Hi 44 4
P2 2H 2Rk 2 R R ) A e D AR AR 4K ) A 1 B
AT S 2 2 B AN AT
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mRNA # & &

HOR R AT FLBR R 41201 /5], R I S 2
I RNA. B LR RE 4 500 ng/ml, FH 3004 S &
BEAT [ % 3%, 3R 191K cDNA/E AR, 719 Vimentin
F1 E-cadherin mRNA & N Z:, 517 LR 1. [V
A48 94 °C 4 min, Z J5 94 °C 20 5.60 °C 30 5.72 °C
30 s, BEAT 35 MER . HAPLE 72°C 30 s B B 3R
HHE AT I el 2 o A, B2 RIS FRAX AR B TR
it EH CHEH A H R R BN RIEEF=

Z-A ACtO
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Tab.1 Sequence of qPCR primers

Gene Forward Reverse Gene length (bp)
Vimentin CGCTTCGCCAACTACAT AGGGCATCCACTTCACAG 609
E-cadherin CGCATTGCCACATACA CGTTAGCCTCGTTCTCA 502
B-actin ATCGTGCGTGACATTAAGGAGAAG  AGGAAGGAAGGCTGGAAGAGTG 179

1.5 it as

K SPSS21.0 et B Ao iy, tH BB x+s K
TNe VBRI K256 , H Logistic %521 Vimentin &
FIEIL Y 10 T2 53 BERFAE PR 3R 5 720 E-cadherin
HFRIE 19 o1 BARHE R 2547 2 K 2= 1A 404, H
Spearman X} L 788 41 2 H Vimentin A1 E-cadherin 25 H
R IEA4T #1524 M1 » Kaplan-Meier 43 #T Vimentin Al E-
cadherin 5 H £ 1A 55 [ 98 & , H ROC #2543 #r
Vimentin £ E-cadherin & [H 2150 7l 5 )12 . BAP<
0.05 2 P<0.01 #/n 2 5 A G it 3o

2 % B

2.1 Vimentin #= E-cadherin & & /& UM /& 280 22 7 49
ik

G 4L 2 Je e I 25 2R (B D B, 56 4 3L
i 14U, 43 451 Vimentin 25 [ 53814 , 13 ] Vimen-
tin 2 KR IL, & KR IL F 08 76.79% A
23.21%; 11 #4] E-cadherin & [ /57214 , 45 1] E-cadherin

AR, /& ARRIEF 75108 19.64% H180.36%.
X gL PP o3 BEAT it o i (R 2) B, FUm A 2
Vimentin £ [ /5 3214 2 % & T E£ A (P<0.01) , B-
cadherin & FRFRIE 2 2 = T = #RE (P<0.0D.

E-cadherin

& e § ‘
1 FLERHEELEZ2H Vimentin 1 E-cadherin &£ BRI (RE
FLAWZERE, x400)
Fig.1 Protein expressions of Vimentin and E-cadherin in

breast cancer tissue (Immunohistochemical staining, x400)

%2 FLAREE4AL0 rh Vimentin 0 E-cadherin R Z A LA F 2B IFED ST

Tab.2 Immunohistochemical staining score of breast cancer tissues

Factor Group n Mean t P
Vimentin High(4~6) 43 5.32 16.438 0.000
Low(0~3) 13 1.85
E-cadherin High(4~6) 11 5.10 14.252 0.000
Low(0~3) 45 1.56

2.2 Vimentin #= E-cadherin mRNA /& JU % 7% 48 27 P
0 kA

qPCR il 45 2 57 , 9 2H 23 71 Vimentin mRNA
S A B T 55 IE A 41(P<0.01, 24D,
o 47 41 (47/56, 83.93%) FL I3 9 4 21 FF Vimentin
mRNA [1JR A & & T 5% A4 (K 2B) s i H 21 B-
cadherin mRNA & A4 A X} 381k EAK T 55 1F 5 41 27
(P<0.01, B 2C) , HH 46 11 (46/56,82.14%) FL Nk 2.
2 Hh E-cadherin mRNA ) 3 18 &K T 52 H 2L (]
2D).

2.3 Vimentin #= E-cadherin & & #9 % A 5 LA /2 0%
B B AR AR K

Guit b st (R 3) iR, Vimentin & R IE
JHRE RN R TS R RS NKCE R AL V25 0 R IR o
W14y 1437 Ki67 FAPE JER B % PR [914% )2 HER2 [
PEFAIE (35 P<0.05) , 1M 5 4F- 14 TG 2% s E-cadherin £ [ 3£
KSR EEE RS KE R IE SR e R 5 . 5
Fr 7 Ki67 B % JER B (PR 14 & HER2 [ 1A%
(3] P<0.05) , T -5 48 AR /NG ok
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Breast cancer tissues ~ Adjacent tissues

N W A

Relative expression of
Vimentin mRNA [Log, (ratio)]

-2

~-~r--r-r-rrrvrYrrrTTTTTTTY

Breast cancer tissues

Adjacent tissues

-5

Relative expression of
E-cadherin mRNA [Log,(ratio)]

"P<0.01 vs adjacent tissues group

A:The relative expression of Vimentin mRNA; B: Vimentin expression in 47 breast cancer tissues was higher than that in adjacent

tissues; C:The relative expression of E-cadherin mRNA; D: E-cadherin expression in 46 breast cancer tissues was lower than that in

adjacent tissues. Ratio: Breast cancer tissues/Adjacent tissues
2 FLBRFE4ALA A Vimentin 71 E-cadherin mRNA FJHE3TRIAE

Fig.2 Relative mRNA expressions of Vimentin and E-cadherin in breast cancer tissues

%3 Vimentin #1 E-cadherin & B FIA 53 IR EIG R FRIBIFIERN X R

Tab.3 Relationship between expression of Vimentin and E-cadherin protein and clinicopathological features of breast cancer

SE€S

Vimentin protein

E-cadherin protein

Factor Assignment High Low High Low
() e Ve p
(43) 13 an (45)
Age <50 0 18 12279  6(46.15) 5(45.45)  13(28.89)
1.524 0217 1.112 0292
>50 1 38 31(72.09)  7(53.85) 6(54.55)  32(71.1D)
Tumor size <15 ) ) 6(54.55 3 .
cm 0 39 33(76.74)  6(46.15) 4418 0.036 ( ) 3(73.33) 1476 0924
>1.5cm 1 17 10(23.26)  7(53.85) 5(45.45)  12(26.67)
Lymph node No 0 40 27(62.79) 13¢100) 6772 0.009 2(18.18)  38(84.44) 19.01 0.000
metastasis Yes 1 16 16(37.21) 000) : : 9(81.82)  7(15.56) 7 :
Vascular nvasion
No 0 26 2405581 201538) o0 (00 9818 17G7T®) oo o
Yes 1 30 19(44.19)  11(84.62) 2(18.18)  28(62.22)
Histological rade
g I+ 0 42 35(81.40)  7(5385) 00 (oas  11C1000 316889 oo o oon
+HV 1 14 8(18.60) 6(46.15) 0(0) 14(31.11)
Clinical stage
g I+I 0 43 35(8140)  8(6154) o0 o oos  5(4545) 388444 o oo
I+HV 1 13 8(18.60) 5(38.46) 6(54.55)  7(15.56)
Molecular Luminal A 0 11 5(11.63) 6(46.15) 5(45.45)  6(13.33)
i 7539 0.006 5778 0.016
typing Luminal B 1 45 38(8837)  7(53.85) 6(5455)  39(86.67)
Ki67 Ki67- 0 21 18(41.86)  3(23.08) 4(36.36)  17(37.78)
4563 0.021 1.456  0.000
Ki67+ 1 35 25(58.14)  10(79.92) 7(63.64)  28(62.22)
ER _ 30(66.67)
1 36 29(6744)  7(5385) 0 o000 6(5455) 457 0.014
+ 0 20 14(32.56)  6(46.15) 5(45.45)  15(33.33)
PR ; 4(36.36)  29(64.44)
1 33 25(58.14)  8(6154) oo s 6734 0.008
+ 0 23 18(41.86)  5(38.46) 7(63.64)  16(35.56)
HER2 - 1 35 23(53.49)  12(92.31) 6418 0011 4(36.36)  31(68.89) 3990 0.046
+ 0 21 20046.51) 1(7.69) ) ) 7(63.64)  14(31.11) ) )
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2.4 3LA%JE 48 22 % Vimentin #= E-cadherin & & % A
4% B & AT

H4 521 Vimentin £ [ 24K (1) 10 T 7955 BLAFAE
P51 2% 5 52 E-cadherin £ 9 FIX ) 9 T 7015 BEAFAE
[A 2217 Logisitic [F1H 5347, 45 527, BRI K /Nob,
WSS R KSR IS V5 7 2 I IR 2 1 K67
FA 1 VER BA4: PR BA 14 HER2 B4 A1 4343 B4 1) /2

521 Vimentin (38 4) Fll E-cadherin (3% 5) 3% 1 ff) Ji 57
5 2 (P<0.05)
2.5 3UA% /% 48 40 F Vimentin #= E-cadherin & & % i&
8948 KM AT

Spearman AH KM AT R 146 5, N AL 4 4
Vimentin 2 4 3R 1A 5 E-cadherin £5 FH A £ A<
#0G=-0.272,P<0.05).

<4 FLARJE Vimentin & B RIS IR RFIEFFE X REY Logistic 2 E R EA5Hh

Tab.4 Logistic multivariate regression analysis of the relationship between Vimentin protein expression

and clinicopathological features of breast cancer

Factor Regression coefficient ~ Standard error ~ Wals value P OR 95% CI

Tumor size 3.691 2.142 2.969 0.085 1.224 0.083~18.010
Lymph node metastasis 3.304 1.158 8.133 0.004 0.037 0.004~0.356
Vascular invasion 3.237 0.985 10.807 0.001 0.039 0.006~0.271
Histological grade 3.827 1.741 4.832 0.028 0.022 0.001~0.661
Clinical stage 2.647 0.867 9.319 0.002 0.071 0.013~0.388
Molecular typing 2.581 0.857 9.065 0.003 0.076 0.014~0.406
Ki67 expression 3.238 0.982 10.875 0.001 0.039 0.006~0.269
ER expression 3.971 1.747 5.169 0.023 0.019 0.001~0.578
PR expression 3.535 1.146 9.515 0.002 0.029 0.003~0.276
HER?2 expression 2.794 1.283 4.738 0.03 0.061 0.005~0.757
Constant 3.422 1.161 8.681 0.003 0.033

{E 5 FLBRIE E-cadherin & B FRIA SR FIRIFIE X MY Logistic ZE R EVAS#7

Tab.5 Logistic multivariate regression analysis of the relationship between E-cadherin protein expression

and clinicopathological features of breast cancer

Factor Regression coefficient ~ Standard error Wals value P OR 95% CI

Lymph node metastasis 5.254 2.023 6.743 0.009 0.005 0.000~0.276
Vascular invasion 3.168 1.309 5.856 0.016 23.762 1.826~309.223
Histological grade 3.190 1.482 4.636 0.031 0.041 0.002~0.751
Clinical stage 2.870 1.179 5.925 0.015 17.633 1.749~177.761
Molecular typing 3.864 1.736 4910 0.027 0.021 0.001~0.641
Ki67 expression 3.119 1.301 5.746 0.017 22.613 1.766~189.549
ER expression 5.254 2.023 6.743 0.009 0.005 0.000~0.276
PR expression 3.168 1.309 5.856 0.016 23.762 1.826~109.223
HER?2 expression 4.038 1.696 5.672 0.017 0.018 0.001~0.489
Constant -6.253 1.128 7.653 0.012 0.034

%% 6 Vimentin 1 E-cadherin £ 5 Spearman 8 X £ 54

Tab.6 Spearman correlation analysis of Vimentin and E-cadherin protein

E-cadherin protein

Vimentin protein r P
High expression Low expression

High expression 6 37 0272 0.043

Low expression 5

Total 11 45

2.6 FLARJE 0 42 % Vimentin #2 E-cadherin & & % i&
5MmeEeg % &

AR 4 M 95 4H 23 rF Vimentin A1 E-cadherin 35 (
RIEE TR B3 3 AR, 45 R R IL(E 3), Vi-
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mentin A [ i 05 1) & 3 A A7 RN 67.44%, E-
cadherin S {IRFRIE [ 83 3 SEAAFF N 68.89%.
2.7 3LAR 4841 % Vimentin #= E-cadherin & & % ik &}
G i 0 & L

X Vimentin . E-cadherin . Vimentin/E-cadherin 5 %,

> Low expression of Vimentin
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cadherin FUAE F T 2 KF Vimentin A1 E-cadherin 5.4
THA, Bl Vimentin/E-cadherin FEAE X T 5 2T & X
fIt T Vimentin F1 E-cadherin *R 2 W & .
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Fig.3 Relationship between expression of Vimentin and E-cadherin in breast cancer tissues and prognosis
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Fig.4 The significance of expressions of Vimentin and

E-cadherin in breast tissues for prognosis prediction
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Ivi) [ 57 2% B 6 A0 1) S8 B R 5 AT i g S5 12 e e 1R 42
28N F 100, L ()RR A A B B P 4 (A E-
cadherin) 3% F /0 L 40 B AR B 1 AR B 2R A AN
Vimentin 4 3= 41 f B 48 SO 4 BB A 18] 78 5 40 i
IFRFIESE o Vimentin A& 4E 47 40 56 14 (1) T (8] 22, 23
5 9 ML 7% i 3 A0 B, 78 9 4 2 ot R IR IR Bl
EMT, fix 4 3 S B2 3 52 i Pl j5 0, /2 J 44 fg
EMT X 4 br 4 o AW 5T & B Vimentin & H Al
mRNA 75 L 2H 24 5 K5 s Vimentin 85 F R 1A 5

JHRE R/ IR EL 2 e 7S K R 28 VLS A O IR IR
a3 30\ 4y 4y B4 L Ki67 FH P VER B VPR B K&
HER2 B Rk 2 [a]35) B A 2 1 2 55 s g K,
WML R KR ZE AR DS IR T
4374 Ki67 BH 1 \ER B PR B 14 &% HER2 {4 3K 0%
)72 12 3t Vimentin &K 190 57 52 [K] 2, $2 7R Vi-
mentin 1] §8 2 5 7LIRIE N R AE R R S .
E-cadherin & —Fp 58 0% 5 1, 32 22 5 A A
JoR 2 VB S 1 2 B 3 2 3o R2222, B-cadherin T BE 1)
Bl 2R b5 % P SR AN RIS AR A7 A U, 2
Jeb 41 il EMT K AR E4™) . AW FL &K B E-cadherin
I mRNA 72 7 B 4 2 P IR 34 ; E-cadherin £
HRIE SO IKERZE VHA S0 0 kIR
g ¥4y F 40 B4 L Ki67 PHPE VER BT L PR B 1 K&
HER2 B 1 R 2 (8135 BA W2 1 2 5 s g KN,
MO KERE AR5 TGRS 5T
4374 Ki67 PHE VER [ 14 PR BA 14 K HER2 B PE K 1A
357 J& Hitl) BE-cadherin 7 3 198l 57 5 1 (R 3R, $20K B-
cadherin 1] B85 5 FLIE 1) K AR R 5 755
FHIANE 43T 78, Vimentin 55 E-cadherin 25 [ & 1A
EHMRKR, FORTEANEHZF Vimentin =35
E-cadherin X %1% 5 H M K B K & Sz 22 %A
K. Vimentin 5 A = 305 (1) 8 3 AN 67.44%,
[F] #f B-cadherin SR IA I 3 FEAEA7 20N 68.89%,
$&7~ Vimentin #3814 Al E-cadherin £ 3214 2 5 7 e
PIA RIS , BAIERIZEAME . HROC #iZk A
(AUC) Eb#% /& BH, , Vimentin/E-cadherin FUAE A IR KT
Vimentin 1 E-cadherin ¥4 [ [ £ , $2 78 Vimentin/E-
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cadherin PUAEDO T LR TS (1121 & LT Vimentin
A1 E-cadherin B 2 W7 2 S
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