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Expressions of Rb and P-Rb in breast cancer tissues and their significance in
TGF-p induced epithelial-mesenchymal transition in breast cancer cells

ZHANG Mengwen' *, LIU Fei’, GU Lina®, ZHANG Guosheng’, SANG Meixiang’( 1. Department of Immunology, Insiti-
tute of Tumor Research, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China; 2. Out-
Patient Department, the Fourth Hospital of Hebei Medical University, Shijiazhuang, 050011, Hebei, China; 3. Animal
Center, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To investigate the expression of retinoblastoma ( Rb ) and phosphate retinoblastoma ( P-Rb ) in
human breast cancer tissues and their significance during the process of epithelial-mesenchymal transition ( EMT ). Meth-
ods: 65 samples from patients with breast cancer that surgically removed in the Fourth Clinical Hospital of Hebei Medical
University from Jan. to Aug. 2009 were retrospectively examined in this study. Immunohistochemistry was used to examine
the expression of Rb, P-Rb, CDH1 and Vimentin in the breast cancer tissues of 65 cases. The correlation between their
expression and clinicopathological parameters and prognosis of the case wih breast cancer was analyzed. Real-time PCR
and Western blotting were used to examine the expression change of Rb and P-Rb in TGFB-induced EMT. Results: Ex-
pression rates of Rb and P-Rb in the breast cancer tissues were 55.38% and 50.77% , respectively. Expression of P-Rb

was positively correlated with tumor size, clinical stages and lymph node metastasis. Expression rates of CDHI and Vimen-
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tin in the breast cancer were 76.92% and 43.08% respectively. Expression of CDHI negatively correlates with tumor
size, clinical stages and lymph node metastasis, while expression of Vimentin positively correlates with tumor size, clinical
stages and lymph node metastasis. Both expressions of Rb and P-Rb positively correlates with expression of CDHI1, but
negatively correlates with expression of Vimentin. Overall 5 years survival rate of patients with P-Rb positive breast cancer
was significantly lower than that of patients with P-Rb negative breast cancer; overall 5 years survival rate of patients with
CDHI positive breast cancer was significantly higher than that of patients with CDH1 negative breast cancer; overall 5
years survival rate of patients with Vimentin positive breast cancer was significantly lower than that of patients with Vimen-
tin negative breast cancer. Expression of Rb was down regulated and that of P-Rb up regulated in TGFB induced EMT of
HEML cells. Conclusion: Inactivation of Rb with phosphorylation affected EMT and correlated with breast cancer

metastasis.
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I Bz 18] i %% 46 ( epithelial-mesenchymal transi-
tion, EMT )2 fEJE 26 A 3 B RAEHI T, I
¢ 240 P 2R 2 240 AN 1 R 4 L 1] 3% 4 L DT 2 AR Ry
LA 8] S5 40 0 T 25 RS F 00 40 ek A 1L H gy
TR b 4 AR 2 ) E-cadherin (1 FR 4
CDH1 )55 A FEAR , 18] 5T 40 U A7 24 Vimentin 45
Fik A EMT 1R IG & i3 R P e s 1
FH, TR 7E i 968 0% J& ok # v EMT W] B f
95 440 SR AT 1) 72 5 40 98 Y, 1 o 8 400 D 1Y
1RZEFELFLAE Sy, o fd i e 40 i AR A A 3R B8 fE
15T AR E O B R W, TR AT i
5 Z R85 4 B0E T I Smad {5 5 38 B, {2 3F
EMT A5G0 F (9 2635171 2L 100 B A5 41 I8 reti-
noblastoma, Rb )3 R J2& — Fft Jith J83 410 i) 35 (5], T 9
5 b 9o 240 L 1) AR G o A SR T A 2 Rl A W 2R i
i, FLAE 22 i Bl 3 b el R A i 2k 1ECS0 L A o
FEHEAN , FUR R A0 M Rb FE DA [ AR T S 2o4n
L5 440 A ) 3 5 ) UK, L 755 400 L Im] ) J5iE 400 i
TR A 5 LR S 8 4 U4k 2% O ik
K FL M e 20 Rb & EMT #79C %) CDH1 Al
Vimentin AR RIR O, 43 07 H 238 5 ZL s B &
Fe ¥ AT (9 5¢ &, IF R A RT-PCR & Western
blotting J7 £ MF5Y Rb ZE K AE TGF-B 755 19 FL IR i
UM EMT el # b 942 40, LUBIHR IS Rb 2 78
EMT i 72 i R 5 A

1 #MEEFZE

1.1 FHARER T ZXHA

YEH 2009 4E 1 H % 2009 4 8 H AR ILERIK
SR BE AT T ARIA T 65 Bl MEFLI B
HARPIIGIRGERILER 1o i B R TR S AETHT
IR iE YT BT ARG 2000 U s B2 2 W . 1940

) G Y S AT i N Y 7w N N
B2 10% PRI, 8 A A, EaRbRAR
(R ARAT TS 213 SO SR i R [R]85 8
5 ) 25 A5 DA R 3R A5 5 B 18 B2 B S5 (L. SP %
e ALY IR & DAB R & PR Rb Ik P-
Rb PAFEREPIIAR bt AR CDHI PASE BEPLR K bt
A Vimentin H. 58 BEHUIA G 3 T A6 50 A2 S0
I ARG FRAF L, DMEM #5350 H T 26 [E Gibeo
OS], AR & RevertAidTM First Strand ¢DNA
Synthesis Kit I [ F Fermentas 23 7, Go Taq® qPCR
Master Mix 15| H T Promega /3 Fl .
1.2 sy

NFLIREE AN HMLE 40 B 7E 3 10% B4 13 |
A FE 43 100 TU/ml 1100 pg/ml HIFHFRET X
8% NaHCO, ) DMEM 3 % Wik th 35 3%, 5 32 3R 55
37 °C 5% CO,. M 0. 05% JHEE A EEEf7H 1k
Bt
1.3 #IR LA A SUIR 2022 F Rb.P-Rb.
CDHI1 #= Vimentin %) &%

A A 10 ZH U R 4 B SRR R A, —
FH 24 5 LI s, 6 P 2L KAk, E R IK SR K wh gk 3
K, 1 xPBS ¥t 2 ¥k, pH {H 9.0 [ EDTA BrlE =,
WHIE 1 x PBS ¥k 2 1K,3% i AL S E 20 min,
1 x PBSPE 2 K, B TH&H, IEH ILF I 37 C 4%
PE TR ] 45 min, 1 x PBS ¥k 2 YK, A0 1: 200 35 #
B BT AR Rb 5% P-Rb BATEREPLA, s St Ay
CDHI1 F iR diiR, B Pi A Vimentin 58 BEPT
A4 CHET, 1 x PBS P 2 ¥, i st i) & $ e A
PRI PR 50 AR — T IRAR I E
30 min,1 x PBS ¥ 2 U, ik a0 & 32 4L 0 AR i
ALY AR ICEEREON (1 R TR =50 B —i,
IEAE T E 30 min, N FH DAB ¥ i {0, 2818 /K & 1k
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B, ZYY IR ZE 3 min, K 3 WK, IR O BE—iT,
K, EIKIR W 3 min, 117K ,80% ZFE 5 min,95% Z,

B 5 min, oK OBE S min ZIEMIUC, PHERIE Ao

&1 Rb.P-Rb.CDH1 # Vimentin & B RiX 53 REBEIGRREZIERHNAXR(n)
Tab. 1 Correlation between Rb, P-Rb, CDHI1 and Vimentin expression and

the clinicopathological parameters of breast cancer patients ( n )

Rb P-Rb CDH1 Vimentin
Variables B o P P P
- + - + - + - +
Age( t/a)
<40 2 4 0.124 2 4 0.630 1 5 0.653 1 5 0.102
40 ~60 23 20 21 22 9 34 27 16
=60 4 12 9 7 11 9 7
Tumor diameter ( d/cm )
<2 6 14 0.067 13 7 0.034 1 19  0.035 16 4 0.002
>2 and <5 18 21 18 21 11 28 21 18
=5 5 1 1 5 3 3 0 6
Pathological type
Ductal 14 28 0.013 25 17 0.025 33 0.670 25 17 0.567
Lobular 15 8 7 16 17 12 11
Histological grade
I 4 4 0.948 5 3 0.703 3 5 0.567 4 4 0.831
I} 18 23 19 22 32 23 18
I 7 9 8 8 13 10 6
Clinical stage
I 2 5 0.217 5 2 0.025 0 7 0.004 6 1 0.000
i} 16 24 22 18 34 28 12
I 11 7 5 13 9 3 15
Lymph node metastasis
0 12 17 0.682 17 12 0.045 25 0.033 23 0.000
1~3 6 9 9 6 13 10
>3 11 10 15 9 12 4 17
e SR BE R IEE 5 SR A LER( x 200 ), -7 & RevertAid™ First Strand ¢cDNA Synthesis Kit %

TR 0 At S0OR B PR 20 i, A5 0 PR PR A
I IR <25% 12 0 43,26% ~50% K 1
D51% ~T5% M2 5%, >T5% H 3 4y, FFREZHH
PEAN I S B AY e s BT LUE o, TRl 0 4, i
FEEEOON 143 ARBE0 R 2 20 kit e 3 4. UL
VIR 2 28 2255 04 i R BB U ) B, JF R AUH
RHEATHIE . B R BIAR S A, 0 4 A k(- ),
1~257HRC +),3 ~4 3 FR(CH )5 ~6 73 F1 R
(H o RBFFRLLCH )M ) E X IR E M &£
KL COHRC + ) SORZE AR,
1.4 real-time PCR & Western blotting % # | £
TGFB # 549 EMT i£ 42 Rb & P-Rb #9 & ik

K H TRIzol 17142 HCZH ML 5 RNA , I 5% 5k

AL 5 2647 A RNA 5] ¢DNA (9 %, H] Go Taq®
qPCR Master Mix K F & 1T real-time PCR 3%,
GAPDHYEANZRE. Fr ST 5°A Rb forward, 5'-
CTTCCTCATGCTGTTCAGGAG-3', Rb reverse, 5'-TG-
CATGAAGACCGAGTTATAGAAT-3"; CDHI forward, 5'-
GGTCTGTCATGGAAGGTGCT-3’, CDHI1 5'-
GATGGCGGCATTGTAGGT-3"; Vimentin forward, 5'-
AAAGTGTGGCTGCCAAGAAC-3’, Vimentin reverse, 5'-
AGCCTCAGAGAGGTCAGCAA-3’; GAPDH forward, 5'-
AGCCACATCGCTCAGACAC-3’, GAPDH reverse, 5'-
GCCCAATACGACCAAATCC-3',

M 1 x PBS PEMEPIIR,500 x g 3 min B0
W, A T x SDS _EAREZE W 300 wl, vk

reverse,
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JCE 30 min, #EE ZAE AN, 4°C 15 000 x g 544
T 10 min, WEE LW AR YR . H BCA ¥
HATE I E R, 10% SDA-PAGE I 1 HLIK 4> 55, I
RN 30 we/ AL, 7R 8 B 21 3R 298 — 38 polyvi-
nilidene difluoride, PVDF ) [+ ,5% Mg Wiks 4 C £
PP, 1:2 000 5 R B —H0, FIRME 1 h, Y3
LA 123 000 4576 e B BR o A1 P Bl A e 19
PrREHTRM P EIRIEET 1 h, B3E 3 ), H ECL
RIRGIATBR 5 47T 5T, LA B-actin
TERNS IR,
1.5 %itsam

K SPSS13. 0 it Akt Ar 4 it22 404, 114k
FERHR IR R R 7 R 00 8 SR A E R 5 ke
1541t Rb.P-Rb.CDHI1 #1 Vimentin B33k 5 FLIR
It FUE e A B2 45 bR 2 8] 1 56 &, 2R ] Kaplan-
Meier {5 B E 1 S AE AR R log-rank K501t
% Rb.P-Rb.CDHI1 # Vimentin ik 58 #F B4 1F
RHRZFE, UL P<0.05 5 P<0.01 HERAHGIT

2 &#5 R

2.1 Sy #afeienl Rb fe P-Rb & @ 72 SUIR 5 40 27
A EE &

Rb J P-Rb HHTEFL A L b F Rk T4
Mk, EELRAFE AR B 1), 65 BlFLIREAIZS
1,36 il Rb & [3REHE, FHMEZ R 55.38% . Rb
H Y FRIR 5 FURRE SR AR R RN R
R 22530 W DR 3 A B B 285 e B R4 1 T R
WARRMEC R 1), 65 BRI 2021, 33 fi] P-Rb
B FIAHME, BHE R 50.77% . P-Rb 2 Y
I8 55 LR AR 0 IR IS I DR 43 10 Bk L 4 e
FOROLE B BIEA (R 1),

2.2 CDHI1 Fll Vimentin £ F7EFLIRIER AL 151k

CDH1 & HTEZLIR A 20 3 258 T 4 M e
FAHALRC B 2 ). 65 FIFLAR 4,50 5] CDHI
FEHFIEEME, BHMER A 76.92% . CDHI EH B HE
K55 LR R AR O IR IS LI TR 43 1A Bk L 4
FOARIL B B A9 . Vimentin 2 M AEFLIR IR 4140
R T AR K 2 ). 65 BIFL AR 414
28 i Vimentin £ [ 735 FHYE, FHHE % 43. 08%
Vimentin % [178 15 5 2L W9 25 10 b /N I IR
53 KR L S5 5 AL IR O 5 T ik TR AR OG
2.3 SLMJE4 ¥ Rb 4= P-Rb & ik 5 CDHI #=
Vimentin %% & & A Z 8] 69 X &

65 filtrAr1,29 5] Rb & (131K [ i 2L g

AP A 17 i CDHI & [ R B H M, RN
58.62% ;36 15l Rb &5 11 35 FAVE O FL R Es 2 2L b Ay
33 f4i] CDH1 & k8 FHME, BHE R 91. 67% 5 B &8
= T Rb ik BAEAL, #2 Rb A £E S CDHI &
R IA Z BAAAEIEA X x* =9.881,P =0.002 ).

SEED)

B1 ZFLBREALH Rb f1 P-Rb EAKRIE
Fig.1 Expression of Rb and P-Rb in breast cancer tissues
A: Positive expression of Rb ( x200 );
B: Positive expression of Rb (' x400 );
C: Positive expression of P-Rb (' x200 );
D: Positive expression of P-Rb (' x400 )

B2 ZFLAREELAF CDHI # Vimentin F| B R IX
Fig. 2 Expression of CDH1 and Vimentin
in breast cancer tissues
A Positive expression of CDH1 ( x200 );
B: Positive expression of CDHI ( x400 );
C: Positive expression of Vimentin ( x 200 );

D: Positive expression of Vimentin ( x400 )

29 il Rb 25 R R A FUIRE A LU A 18 # Vi-
mentin 8 235 P, BHPEZ A 62.09% ;36 4] Rb
FEHFRIBHMERZLIRIEHL FAE 10 #] Vimentin &
I FEak B, BHE R 27. 78% ; B AR T Rb ik
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BAPEL, #2878 Rb 25 H £ iA55 Vimentin & H R ik 2
[ 777 SAH K =7.702,P =0.006 ).

32 f4i] P-Rb £ 1A BIPER FLIR R4 S A 31
i) CDH1 25 238 B, FHER R 96. 88% ;33 ] P-
Rb 2 (4 #k AYER FLIRE 414U R E 19 ] CDHI &
PR PR, BHPEZR Hy 57. 58% ; B AR T P-Rb 3
IKFIVEA , $28 P-Rb fRH 1A 5 CDH1 SR RAE
TR y* =14.135,P =0.000 ), 28 fii| P-Rb & H
LIk ATERFLIREHSUP A 6 1] Vimentin 85 1A
B, BHE R0 21. 43% 533 ] P-Rb 5 (1 %A B
BOFLIR R ZH 2 A 22 1] Vimentin 35 2534 BHA4:, BH
PEZN 66.67% ; W .75 T P-Rb ik BATEL , 4275
Rb KA 5 Vimentin & 1R IB R IEH Ky =
15.212, P =0.000 ).

15 il CDHI 25 [ Rk IPE R FLIR s AL 48U
14 4] Vimentin 2 4 33k FH M, FHE R 4 93. 3% 350

A
100 -
S 80 | | I' | Rb(+)
= Rhbi-)
z 60 —
% P=0.172
= 40-
5
©  20-
0
0 ) T Ti T
20 30 40 50 60
Time (¢'month)
C
100-
E 804 1 CDHI1{+)
3 i
B 07 |
2 CDOHI-)
T 40 .
5 P=0.000 .—_
20
07 : :
20 30 40 50 60

Time (t/month)

il CDHI & 1 2% 35 P ) LR s 41 20 h A 14 11
CDH1 2 13235 FH, FHPE R 28. 0% ; B AR T
CDHI FiAMITEAL, 4278 Vimentin % 17615 5 CDHI
FEAFRIBE AR =20.086,P =0.000 ).
2.4 Rb.P-Rb.CDH1 ## Vimentin & & £ i& 5 FLI%
5 BTG 0 & A

WK 3 frs, AR i 4 S s, Rb Kk
HABEREM R AEAFARILHBXR(P =
0. 172 ), P-Rb &5 13 15 FHM: B FL IR 28 1 8 AR
AAFRIP BT P-Rb EA R LM R E(P =
0.022 ),CDH1 & 4 2 34 BH M 9 2L A o £ 3 10 6 1
SRR R T CDHI S H R IAHAER BECP
=0.000 ), Vimentin & FH 35 FHM: 09 FL IR 8 1Y
STAEAAE R BAK T Vimentin 2635 BA P10 58 %
(P=0.000),

B
100- ——— - P-Rb(-)
l 1
- 80— T
E P-Rb{+)
Z - P=01,022
E
2
o 20
0|
T I I I
20 30 40 50 60
Time (t/month)
D
100 b Vimentin(-)
&= 80
=
i 60 - 2
% Vimentini+)
= 40 1
B
2
o 20~ P=000
0]
| T T T I
20 30 40 50 60

Time (t/month)

E 3 Rb.P-Rb.CDH1 #1 Vimentin EARE S RBEE R FETENLR
Fig.3 Association between the expressions of Rb, P-Rb, CDH1,

Vimentin and the overall survival rate of breast cancer patients

A: Association Rb expression and overall survival of breast cancer patients;B: Association P-Rb expression and overall

survival of breast cancer patients;C: Association CDH1 expression and overall survival of breast cancer patients;

D: Association Vimentin expression and overall survival of breast cancer patients
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2.5 TGF-B # F3LM & 20 i HMLE £ £ EMT 42
F Rb & EMT #xit. 4 64 & ik Kb

mE 4 Fr7R,10 nmol/ml B TGF-g At ¥ HMLE
B 24 h 5 ANRE A A TN b B A4 e 3 1] 5 A4 e
PR , 1 R A0 MIAR ) CDHL () 23k ] T B,
(5] B 4B AR YY) Vimentin FYFRIAH B EF-. [FET,
TEAMAE AR EMT Bt #2, Rb A2 5K 3% F %, P-
Rb W&k W& BTk, KWL Rb MRS T HR
SN AN I g R AU ) [a] o e A () e A

>

B TGF-pOh
ar m TGF-f24h

Expression level

Rb CDHI Vimentin

HMLE cells
TGF-p 0Oh 24h

o [
P-Rb E
CDHI E
Vimentin E
Actin E

El 4 Real-time PCR #1 Western blotting
#:7 TGFB 432 HMLE 28/ 24 h 5 Rb.P-Rb,
CDH1 #1 Vimentin RiXAIZEK
Fig.4 Rb, P-Rb, CDHI and Vimentin expression
in HMLE cells after TGF treatment detected by
RT-PCR and Western blotting
A: Real-time PCR; B: Western blotting
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Rb DR S — R R0 B SE K], 357 53 A
T P, T A 40 A 3 A A AL R

Rb 25 A9 4 R 10 A2 i R A JE 30 098 3 240 Mo 2R

PrrohRe ) B R B A R R T
o A B M 2 B cyclin-dependent ki-
nases, CDKs ) BE #% X} Rb i 17 % iR {1k, fif H &
0T, Rb R AR R B R AR S X T I & 45 T

BB S AYME . Bl AW 9 R , LR 41 i
R 35 PR AR AT AR ol 200 i 5 400 i ) %) e o )
W3R, H% 5 4 i b p 3% A0 ) (A] BT AL §%
fgH10151 0 fH 3T Rb F1 P-Rb 78 3L 41 4 b (i 32
EM S EMT fric ¥ R BRI AE . A
WA T 65 FIFLARELIZIH Rb . P-Rb . L Arid
Yy CDHI LA K [8] 5 48 B AR iC %) Vimentin 1 5315 18
O, AT T ek 5 LR g R I R B A 4 b A
WS SR, 587 T Rb Al P-Rb 7€ TGF-B i3 7L
BRIEAN EMT s A8 fk . IR 255 Bow , LR
S 2T Rb 8 R Rk 5 FUMRE B D AR
RN R ERZ R A BN 5 R I R 43 30 R bk L
EERSARI I T S AH G s P-Rb 85 1A 258 5 2L
YRt N NN (7 0 DA NS 235 2 IS
B IEM 56 & s CDHI B A R A S5 7L B
A IR A /I I DA 4 U R ik L 5 7 R IR O 2 B I 72
AHC ; Vimentin 25 17835 5 FLIR I 85 09 IR K/
e R 30 K bk B &85 7 RS R 0 52 B B IE A5G, P-Rb
R 35 P 0 LR R 3 04 B AR A AR B A1
F P-Rb A FIABAPEM B3, CDHI & &k FH T
(7L B B 1) B AR AR AR B B & T CDHI R
FRIk BVE ) BB, Vimentin 25 3235 FH M 9 3L
BE IR AR AR A7 R B AR T Vimentin 2635 B 1
B, DL R4S RN, EMT FI Rb JE A 4 26 6 12
HET FLIRE AT 1 AR . R R 45 R E B
Rb #[[13RiA 5 CDHI HHFRBEIEMAKL, 5 Vimen-
tin K (H F1k 5 U5 M P-Rb R H &K 5 CDHI
FEHERBENAR, 5 Vimentin 55 H R B L IEAH
Ko 7R, RO FEH B IG5 FUIRE EMT o 72 %5 )
Ao WL, TCF-p ]l i 5 HAZ IR 245 4 B
N U Smad 155, R HE EMT (& 47, Az
R WK, 78 TGF-B 5 5 3L M s 40 e HMLE & 4
EMT [ #H1, Rb & YRI5 W 2 T R, P-Rb & 11
FRIE W LI, MERRPLRD MRES S T 3L
P AL DA I pe 76 58] ] o R R 6 A% . {H Rb 2k
525 EMT BIHLE H AT AT 2. Arima 25 B
I8 RN FEFLIRE AN MCF7 ] Rb g2k nl 5]
L A L [ 32 B2 (R e VR I35 5 MCFT 4 i ) [ Jo A ¢
I AR, H Rb A Rk aT#p i MCF10A 2 i &
A EMT. A5/ 45 530 18 7R, CDHL /)5 31
T AFAE Rb 45407 05, Rb 7 5 AP-2a X2 &
YIt4E A5 CDHL A 3+ L, i 845 CDHI 1
ik, AL, Rb B IIREBL R WL AT LU 5 H B EMT
IR A% ST, 40 Slug Zeb-1 F R RIN . i
TR s SR s 7, Rb JE IR 1 B 26 T PR K AR
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FEHM T, X 5A XS R —8L MR A S
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J 9 A L DA L R 80 T ) 2 Ak 7

SN2, Rb SEPRR R 5 0m 1 LRI A M I 2
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