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Abstract
Interpretation of Pin-1 and VEGF-C expression in breast infiltrating duct

carcinoma

Kim, Byung-Chul

Advisor: Prof. Cho, Hyun-Jin, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Pin-1 has been shown to regulate several phases of the cell cycle and is
strikingly overexpressed in many human cancers. Vascular endothelial growth factor
(VEGF)-C 1is a potent lymphangiogenic factor produced by tumor and stromal cells.
However, little is known about the roles of Pin-1 and VEGF-C in breast carcinoma.
pb3 protein and cyclin D1 overexpressions have been shown to play a role as
prognostic factors in many human cancers. To better understand the roles of Pin-1
and VEGF-C in breast carcinoma, the author evaluated the immunohistochemical
expressions of Pin-1 and VEGF-C in relationship with p53 protein or cyclin D1
overexpression and clinicopathologic parameters in 128 mammary infiltrating duct
carcinomas.

There were positive expression in 100% of Pin-1, 88% of VEGF-C, 35% of pb53
protein, and 66% of cyclin D1 in breast carcinoma. There were statistically significant
correlation of positive expression of Pin-1 with tumor grade (p<0.01) and lymph node
metastasis or cyclin D1 overexpression (p<0.05, respectively). Significant correlation
was observed between VEGF-C and tumor grade, lymph node metastasis or clinical
stage (p<0.01, respectively).

These results indicate that elevated Pin-1 or VEGF-C expressions is more common
in infiltrating duct carcinomas with poor prognostic characteristics and is partly
associated with an unfavorable outcome. Given the role of cyclin D1 overexpression
in oncogenesis of breast, these results suggest that overexpression of Pin-1 and
VEGF-C may promote tumor progression and metastasis.

Key Words: Pin-1, VEGF-C, p53 protein, Cyclin D1, Breast, Carcinoma, Prognosis
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o HAS FAASE Fo ALEN ALES 2Hsdom, VEGF-C% COX-29 &
AEde = A (lymphangiogenesis)Z TH =], o] COX-27F VEGF-C ¥
S AsAA 3=Z3 34 34 (ymphangiogenesis pathway)S 74 38te] ¥4 Hol =
# k¥l t}(Zhang et al, 2008). =3 COX-27} VEGFY cyclin D1 24 3}
|

3F & (coexpression)2 H 1 tH(Lim, 2003). Xl

d

Yz Aol 2 FY A0 FoF JBL

é
offt
>

T
[

A 3% (glioblastoma) ol A A Ak = F ol Wz FoF AlEo] 3] VEGF 47} =35 o
AAEHR T2 doo]l Bz F(Horak et al, 1992), AP A oz2% A E wF A
VEGEZ d#t W ATe] F40 $29 4%% su dgol Wl (Vigletto et al,
1995). VEGF: F2 442 ¥4 Asbol oja) wadel F7he, 7 Slol= EGF, TGF-B,
o] cytokine¥ p53 wo TF AA FAA ofsf T o]

ol

keratinocyte growth factor
Zd @ (Frank et al, 1995, Dameron et al, 1994; Kieser et al, 1994). 1¥4},
VEGF-C7} o] 5ol 9Jsto] ojH & wreo e A= obd wA &

w Ao A VEGF-C 2d2 T4 o7, 924 do] 3 dAH7Ie sA4e2 «

o] FHEA o] ot Pin-1, po3 @ H cyclin D1 2@ 3= 93 3347 9
tf. Z18]lal VEGF-C @& a4 Zxo uwg AEE AE 71kl okZbe] Aol &

welth %, G4 WE, 55 4 ¥4 BEL wol: A AEE 2L AE Vel wi

)

TEAAFAAR]D ps3 AEL FHol] EAsto] A EF7] Ao Folst=dl Al

Ll

Fasty o0& oy FYAIA
(transformation)< ¢ Al g}= 7
£4% DNAS 53517 Aol AZF71E S dAZ AJAA G4 Avjdolv F2x}
FZS doA FgIFAAHE A Ah(Dergham et al, 1997; Bukholm et al, 1997). p57
s Ao WAstE ZE el b EskA xdEE FdA Ws ool
(Zambetti & Levine, 1993; Chang, 1993). EdWo]d p53 v el =22 {d # 43}

ofr
fllo
ot
4
<
ful
[
v
I
-
Ho
2
>
=
et
rO
rE
o
N
s
i
o
ol
g

B oFol WANE 4F FHFFAN BAT

1l

e

Ao 2 w3 A H(Rodrigues et al,. 1990;
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Cattoretti et al., 1988; Iggo et al., 1990; Bartek et al., 1991). 3 o+o] ¢ 10~40%°l

M =dwold pb3 @M e FHHo] AE = o= estrogen FEA =4, FIAAFA/IA

FEAl GH, 2L TG ABFel BEFAFE TS Aoz wHA TR A

O:

=54 54 H B dF AAd =& & Aol AN (Bukholm et al, 1997;

Cattoretti et al.,, 1988). & G- 7 ¢ 35%c|A] p53 @l wao] AFHJL FF 5

M EF7] Z2- A cyclin-cdk(cyclin-dependent kinase) & & A2} cdk A ©u)A}o] 9]
of o3 d#e] &4, BEA A T FAC W Tes, AxFY] eI
A % GL/S olgEA M FasITh o] “Ae B4ARA B A cyclin D1-cdk4o]
o} (Weinberg, 1995; Cordon-Cardo et al., 1995). Cyclin D12 A9 A A 11gl39 ¢ A 3stH
| Fazre] Amd 2 FFo] oF o] o] FolA #HEEHAG. Cyclin AE 5
TF #AHY sbd #de] ol ®aE cyelin D12 Gl7lel F2 ZdsiH, Rb

S8
oo
(o5

o

(retinoblastoma) @Az H{F3sle] Rb @ely tf2 T4 A K=Y 7%

o
12

A
stol Mz WMy s 2 5 Atk (Dowdy et al., 1993).

Cyclin D1& 2% o, 53] 3 Ao 54 985 F9at=d cyclin D19 3
A2 Alxe ¥ydS FLsAT cyclin DI #d A= TIAEY 4FAANE dozl
TH(Alt et al, 2000; Hinds et al., 1994). B %0o] AFH Aol A cyclin D19 transgenic
overexpressione 4% 24 (mammary hyperplasia)E 9071 A3 AdES Fudrh
(Wang et al, 1994). 4% F83 AL AFANA cyclin DI F3AE A 71 Haras

W c-NewHERZV A0l A Fo A

fllo

22 7 d= vEEs gdsA qAA

g= Aol (Yu et al, 2001). o] ZF}EL cyclin D1°] Ha-rasth c-Newoll 23 =3

He g A F A A4 H dF F A (down-stream target) Y= A AFEE=H], o]

Zo FAAH(A F8 1AL pSer/Thr-Pro motifs®] ¢1Ats Aot} ITr|FAE &

Of
[e3

- 14 -



W o] Al pSer/Thr-Pro motifs= F+ 7}A1¢] €438 O & b9t grans +22 A=
o] &9 A& prolyl isomerase Pin-19] ZFvj 28] 9 3lo] o] F o] (Lu et al., 1996;
Lu et al., 1999(A); Ranganathan et al, 1997; Zhou et al., 1999). 21437} Z#d®
Pin-10] ¢ 3 w4 ol & g3} (conformational change)™= o] 59 Zw]&A (catalytic
activity), ©<l4t3}(dephosphorylation), ©¥W-wWz7F 4528 Sof 2 ggalS vz
H(Hsu et al, 2001; Liou et al., 2002; Lu et al., 1999(B); Ryo et al., 2001). u}2}A <l
A3} o] & (phosphorylation-dependent) prolyl isomerizatione ¢12F3} A F A A AA 2
A4 x4 71de]tH(Lu et al, 2002). ¥ AFoA % Pin-1o] ZatA @@= o cyclin
1 &do] FoatA F7tsto] o] d A4dE&H} & FPH= A%= HrrET
cyclin D1¢] zatd o] A7) 2 ®uzlo] upel Ao]d A3ES Ho
= o] Y o Fof ddo] Ja(H 5, 1998), frketel A

+ +
Zo] e H 1 (Gillett et al., 1994; Bates et al., 1994)7} &= whd

2

=z

ofy

%o
|52k A
A7 o=
B 119 (van Diest et al., 1997; Michalides et al, 1996), ¥ 52 Ay UdFo|xE=

N
Ho
oM,

=]
T

- [e]
R Fu

ot

2

ol

o)

}

o,

r
e

|

L o 2o} o] oy HaE I glth(Akervall et al, 1997). % ¢E <9 10~20%-°l
A cyclin D1 A2 FZo] HAEY cyclin DI ©@¥]e] AabH L2 35~80% HE=Z LE
v Bzt ugl - tpekstth(Bartkova et al, 1994; Zhang et al., 1994; Zukerberg et
al,, 1995). o] A5l cyclin D1 ©We] o] FHa FF HlxEo] vz =2 AL cyclin
D1 @#o] Bggo] Fdz 5F ol 7[Hdeo] o 2ddE F Utk AS vsiH, o

B delt A9 Sl odd dojuy] HEe 53 J2ERA B ngEe F}

of 71¢1¥ 4% <9lti(van Diest et al, 1997). AIXF5 o] &3 AFoA FHUAEL= o
ZERAN 93] cyclin D1°o] fri=g = 9o A2ERA 84 FHA Axes 744
FZQlo]% cyclin DI ¥do] =2 4 dZ(Musgrove et al,, 1993), ol 2EZ A 44 A

FEe dFe HS B2 cyclin DIS §4412 5 AH(Kim et al, 1998). & A9 73
[e3]
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Table 1. The clinicopathologic data according to the expression pattern of Pin—-1, VEGF-C, p53 and cyclin D1 in

mammary infiltrating duct carcinoma

Pin-1 VEGF-C p53 Cyclin D1
3+ o+ 1+ - 3+ o4 1+ - 3+ o+ 1+ - 3+ o4 1+ -
(n=82) (n=32) (n=14) (n=0) (n=28) (n=50) (n=34) (n=16) (n=26) (n=13) (n=6) (n=83) (n=35) (n=22) (n=28) (n=43)

Age(yr.)

< 39(n=24) 17 6 1 0 5 11 7 1 5 2 1 16 7 5 6

40-49(n=46) 28 11 7 0 9 18 12 7 9 5 2 30 14 9 11 12

50-59(n=37) 22 10 5 0 10 12 10 5 8 5 0 24 9 6 15

> 60(n=21) 15 5 1 0 4 9 5 3 4 1 3 13 5 2 4 10
Grade § § * *

1(n=31) 8 8 15 0 1 9 11 10 1 0 1 29 3 2 4 22

I1(n=61) 41 21 0 0 9 25 21 6 14 9 4 34 16 18 12 15

111(n=36) 33 3 0 0 18 16 2 0 11 4 1 20 16 2 12 6
Positive nodes * § *

0(n=71) 36 22 13 0 2 27 27 15 11 6 3 51 20 8 17 26

1-3(n=23) 15 7 1 0 6 14 3 0 7 3 2 11 1 9 4 9

> 4(n=34) 31 3 0 0 20 9 4 1 8 4 1 21 14 5 7 8
Tumor size(cm)

<2.0(n=56) 36 11 9 0 11 20 15 10 10 4 3 39 15 12 12 17

2.0-5.0(n=62) 39 19 0 14 25 18 5 13 5 1 43 18 9 14 21

>5.0(n=10) 7 2 1 0 3 5 1 1 3 4 2 1 2 1 2 5
Stage §

1(n=34) 22 9 3 0 2 14 8 10 7 3 2 22 11 3 8 12

I(n=77) 47 19 11 0 17 32 23 5 15 7 3 52 19 18 16 24

I11(n=17) 13 4 0 0 9 4 3 1 4 3 1 9 5 1 4 7

*. statistically significant p value <0.05, §: statistically significant p value <0.01
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Table 2. Interrelation between the Pin-1 and Cyclin D1 immunoexpression statuses in

mammary infiltrating duct carcinoma (%)

Pin-1
3+ 2+ 1+ - p value
(n=82) (n=32) (n=14) (n=0)
3+ 33 2 0 0
(n=35) (94.3) (5.7)
2+ 19 5 1 0
i (n=22) (86.4) (22.7) (4.6)
Cyclin D1 <0.05
1+ 16 8 4 0
(n=28) (57.1) (28.6) (14.3)
- 14 17 12 0
(n=43) (32.6) (39.5) (27.9)
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Table 3. Multivariate analysis on disease-related survival (Cox proportional hazard model)

according to the clinicopathologic variables in mammary infiltrating duct carcinoma

Variable Hazard ratio 95% confidence
intervals

Age 0.991 0.961 - 1.023
Tumor grade 1.223 0.727 - 2.057
Positive nodes 2.041 1.260 - 3.305
Tumor size 2.107 1.279 - 3.472
Stage 0.689 0.308 - 1.542
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Legends for figures

Figure 1. Immunohistochemical staining for Pin-1 in mammary infiltrating duct carcinoma.
High grade carcinoma demonstrated strong positive nuclear staining (A) but, lower grade
carcinoma demonstrated weak positive nuclear staining (B). ABC method, counterstained
by hematoxylin.

Figure 2. Immunohistochemical staining for VEGF in mammary infiltrating duct
carcinoma. High grade carcinoma demonstrated strong positive cytoplasmic staining (A)
but, lower grade carcinoma demonstrated weak positive cytoplasmic staining (B). ABC

method, counterstained by hematoxylin.

Figure 3. Immunohistochemical staining for p53 protein in mammary infiltrating duct
carcinoma. High grade carcinoma demonstrated strong positive nuclear staining (A) but,
lower grade carcinoma demonstrated weak positive nuclear staining (B). ABC method,

counterstained by hematoxylin.

Figure 4. Immunohistochemical staining for cyclin D1 in mammary infiltrating duct
carcinoma. High grade carcinoma demonstrated strong positive nuclear staining (A) but,
some high grade carcinoma demonstrated weak positive nuclear staining (B). ABC
method, counterstained by hematoxylin.

Figure 5. Cumulative survival curve by lymph node metastasis.

Figure 6. Cumulative survival curve by tumor size.

_29_



_30_



Figure 2.
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Figure 4
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Figure 5.
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Figure 6.
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