gt deteA M5 M1 =

Frebol A Cyclin D1
:.l

Cyclin D1 Expression in Primary Breast Car-
cinoma: Correlation with Estrogen Receptor
Status and Other Clinicopathologic Parameters

Hyo Chan Seo, M.D., Seoung Il Kim, M.D., Woo Ick Yang,
M.D.", Chan Hun Park, M.D. and Chul Jae Park, M.D.

Department of Surgery, Hallym University College of Medicine,
"Department of Pathology, Yonsei University College of Medi-
cine, Seoul, Korea

Purpose: Cyclins are groups of proteins that play a role as
a major regulator of the G1 restriction point promoting inacti-
vation of the retinoblastoma protein. The cyclin D1 gene,
CCND1, is amplified in approximately 20% of breast carcino-
mas and the protein is reportedly overexpressed in 60~ 80%
of all cases. Cyclin D1 overexpression was strongly cor-
related to estrogen receptor positivity and better histologic
grade in breast cancer. The aim of this study was to cor-
relate cyclin D1 overexpression using a well characterized
antibody with estrogen receptor status and other clincopath-
ologic parameters.

Methods: From March 1989 to December 1994, 85 patients
with primary breast carcinoma were the subject in this study.
We analyzed cyclin D1 expression by immnohistochemical
staining using cyclin D1 antibody, cells were considered
positive according to distinct nuclear staining. The correlation
between cyclin D1 expression was compared with important
clinicopathologic parameters (tumor size, axillary lymph node
status, p53 expression, c-erbB2 expression, histologic grade,
estrogen receptor status).

Results: Cyclin D1 expression was detected in 37 cases
(43.5%). Cyclin D1 expression was high in patients with tu-
mors that expressed estrogen receptor (58.5% vs 26.5%,
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P=0.019). Cyclin D1 was mainly overexpressed in the his-
tologic grade | and Il (75.0%), as compared with 65.2% in
cyclin D1 negative tumor, however there was no statistical
significance (P=0.067). There were no significant correlation
with tumor size, axillary lymph node status, p53 expression,
or c-erbB2 expression (P>0.05).

Conclusion: Cyclin D1 expression in estrogen receptor (ER)
positive patients was significantly higher than that seen in
ER negative patients. There was a negative correlation bet-
ween cyclin D1 and tumor histologic grade, however it was
not statistically significant. Tumor size, axillary lymph node
status, p53 expression, and c-erbB2 expression were not
correlated with cyclin D1. (Journal of Korean Breast
Cancer Society 2002;5:1-6)
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Microwave enhanced immunohistochemical staining method
£ AH83tel cyclin DIo| % WA o¥E AL
10 nmol/L9] citrate buffer (pH 6.0)°1A] 20&IH5Ex4)
microwave oven® 2 F ] g & 1:202.Z 3|MH cyclin
D1 antibody NCL-Cyclin D1-GM (Novocastra Laboratories
Ltd. Newcastle, UK)2.2 WAl A3}t ©]F Dako
LSAB Kit (Dako carpinteria, CA, USA)S A}-&-3}4] labelled
streptavidin-biotin methodZ WY 223 8tGA S A5}l
chromogene ©. 2 diaminobenzidine (DAB)< counterstain .
= light hemetoxylins ©]-§& 48 3}tk Negative control

£ non-immune serum .2 3}$ T}

3) _E_A-I
Cyclin D12 HAZxA 3} i o) £33 S 4 (nu-
clear staining)S ¥ole HA$ES dAow AU U

dolAA 50% WAl faint (+), 50~75%%F distinct (++),
a2 o]AL strong (+++) o2 EF73IT} Cyclin D1 2
A FFol I8 FEY AT stage), HAAHZE o]
A E(N stage), =284 FF(histologic grade), p537
cerbB2 3 FF L AEZA F&4 ¥ {FEE F
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F A7|= Ti1o] 299(34.1%), T27}
4001](471%), 37} 12401(14.1%), TA7} 49(4.7%)9 L, &<+
YxH Ho] qH= 4 254(29.4%), WA 60<1(70.6%)
o] A th(Table 1). AICC #-Foll &gt AF 7o Bxe W
7] 1, 2201(25.9%); H 7] 1A, 349 (40%); 1B, 14<(16.5%);
IIA, 104(11.8%); IIB, 44(4.7%); 1V, 14(12%)8] EXZ
HAtH(Table 1). ¢ 2384 52 W3S 5 47
o o] A FALE Qo H T 10] 54(10.6%), 55 17} 28]
(59.6%), =& M7} 1401](29.8%)o]ﬁu}(Tab1e 1). 71E} p53
HH2 16994, cerbB2 HE-2 17494 Zh A= S
or Wy Az uwEl SA, faint (+), distinct (++),
strong (+++) 0.2 EFIHIT A= Table 1] 293}
Atk AZEZA #8A 4d oARe A E e

Table 1. Details of general clinicopathologic characteristics

n % n %

Tumor size (n=85) HG (n=47)

Tl 29 34.1 I 5 10.6
T2 40 47.1 I 28 59.6
T3 12 14.1 I 14 29.8
T4 4 4.7

p53 (n=16)

Axillary LN (n=85) Negative 10 62.5
Negative 60 70.6 Faint (+) 4 25.0
Positive 25 29.4 Distinct (++) 1 6.3

Strong (+++) 1 6.3

TNM stage by AJCC (n=85)

1 22 25.9 c-ertbB2 (n=17)

A 34 40.0 Negative 1 59
1B 14 16.5 Faint (+) 3 17.6
1A 10 11.8 Distinct (++) 0 -
111B 4 4.7 Strong (+++) 13 76.5
v 1 1.2

LN = lymph node; AJCC = american joint committee on cancer; HG = histologic grade.
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DYl A Cyclin D1 Zolol e d~E2U £8A AMEo tist 472 3

2 APHPL A 469 (54.1%), faint (+) 11(12.9%),
distinct (++) 54(5.9%), strong (+++) 234(27.1%)=2 A
A FA THEL 459% A tHTable 2).

2) Cyclin D1 288 BEx

Cyclin D1 #&2 40| 48(56.5%) R 1L,
435%)= eSO ¢

4

THs wBel

FAol 37

Zore 7Zvz}

faint (+) 209(23.5%), distinct (++) 9<)(10.6%), strong
(+++) 841(9.4%)9) X Z X tH(Table 2).

Table 2. Expressions of cyclin D1 and estrogen receptor

Cyclin D1 (n=85) n %
Negative 48 56.5
Faint (+) 20 235
Distinct (++) 9 10.6
Strong (+++) 8 94

Estrogen receptor (n=85)

Negative 46 54.1
Faint (+) 11 12.6
Distinct (++) 5 5.9
Strong (+++) 23 27.1

3) Cyclin D1 250 M2 AEZA = ¥ 4
HE|stA QRIS Dol ZiHYd B4

Cyclin DI Z&o] @2 o2E&A F&4 4y o8
2 A AAEHY AP AFE 48T
Cyclin DI ¥} FFe A7), H4gdzd Ho| o,
p53 FAE 2 cerbB29] HH oF= Fdo| JJTHP>
0.05)(Table 3). Cyclin D1 @z} 22524 FF] #d
oqRZE BEA3 A cyclin DI 249 FUolA 2254
S5 I°] 0%, 17} 65.2%, 117} 34.8% R 1L, cyclin D1°] %

AR Aole 2454 55 10| 208%, 7} 54.2%, 17}
259%% cyclin DI FAEAF F& 2437 s34 @
d e AFS BAoy BAH FI42 /lAthp=0.067)
(Table 3).

Cyclin D1 &8 BT W& f2EZ 584 $AHE
S BW cyclin DI A4 39.6%, faint (+)A] 50.0%, dis-
tinct (++)A] 55.6%, strong (++H)A] 625%Z ZF7}5IA
(Fig. 1) cyclin D1 H& 3} o|2E2A &4 Hdz 33

Table 3. Association between cyclin D1 expression and clinic-
opathologic parameters

ol eyt FAA w4 HAN= A ATkP>0.05)

70

62.5
60 55.6
50.0

50
e 39.6
X 404
o
w304

20

109 p>0.05

Negative Faint(+) I Distinct(++) I Strong (+++)I

Cyclin D1
Vaeiables Grouping p value
Negative (%) Positive (%)

Tumor size Tl 375 29.7

T2 45.8 48.6

T3 12.5 16.2

T4 4.2 54 >0.05
Axillary LN Negative 70.8 70.3

Positive 29.2 29.4 >0.05
HG I - 20.8

I 65.2 542

I 34.8 25.0 0.067
p53 Negative 62.5 75.0

Positive 34.8 25.0 >0.05
c-erbB2 Negative 12.5 -

Positive 87.5 100 >0.05
ER Negative 63.0 37.0

Positive 48.7 513 >0.05

LN = lymph node; HG = histologic grade; ER = estrogen receptor.

Cyclin D1

Fig. 1. Estrogen receptor status according to intensity of cyclin D1
positivity (ER = estrogen receptor).

Table 4. Relation between estrogen receptor status and cyclin D1
expression over than distinct (++) (negative, faint versus
distinct, strong)

Cyclin D1
ER p value
Negative Positive
n % n %
Negative 50 73.5 7 412
Positive 18 26.5 10 58.8 0.019

ER = estrogen receptor.
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(Table 3). 3tH cyclin D19 ¥4 71FS T5%, &
tinct (++) ©]Fo& AEFatd A=EZA F8A
7] #AE B4 A cyclin D1°] A4 HdHF
drE=A &4 wdol frolstA F7IetATHp=0.019)
(Table 4).
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%A 7)&3 A E v 7o) cyclin D1& o7 ¢+e] W
7zl glojA Fagh Alx F7] 24 dldog. &
3] Frdoll A cyclin D19] 2}3% #(overexpression)> %2 3
guE 7HAH A EA Y] T8 F tE o FAA
=39 #AAAZ gk oy FFE] Bt Cyclin
D19 #E#3} ER YA L9t #AF S Takano S(1)S 117
Hol Fi A5 YO R cyclin D17 cdk 49 th3iA]
wel Z32 38 44 (Immunohistochemistry)¥} PCR (poly-
merase chain reaction) H'H-E ©]&3}e] I3 3 (overexpres-
sion) BEE 48t =H 449 31.6%N A cyclin D19]
HEAE I ,2) cyclin D13} cdk 4, ER A=} 9]

HHAE BAo™ cdk 49 ER A== A#
st Bastgih o] Aol A cyclin DI #3Ed

o FAAet= FHEA o] ¢lle cyclin D13 cdk
49 AR dL BT o Fohs AV} Y 183 18
ke 20~80% HEolA cyclin D1°] Fxd Hoh
st om olggt ztol= W 27 3}5tol| AL&H 3
Aol FFe HE 71Ee] Aol Wi Aol stttk

Barbareschi 5(3)2] Xito] o3} 649 o 1<t 3zt
% 24%° A cyclin D19] A2} FFo] e, WY X
2] g}st dAES 53 R I A9 50%0 4 YERSH.
ol A FFHH gl Hx AT BUX = cyclin
D1 @i d o] i o] FHA FF Wnt ofe} & 7|
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o &, =& ER Y40l =2 cyclin D19 ¥
A A5 283t Aolgl 319th. Dickson
okl oF 15% A cyclin D1 F3 A} FZo]

i
rlo :lo

40%°l 4] cyclin D1 Teid o] 7 Hol YErS:
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i BIEHATHS)

39 cyclin DI @29 31X A3} ER YA E7F B4
o] ity B3t FHE =dl Frierson 5(6)2 55949
A& B BRI A 35%9] cyclin DI R 15%2]
T3 FE5E RSt & dFAAEN x4

&, A9 Jubd ], ERPR G4 oAF, A% T4
(Histologic Grade)@}= Aol glole 8

F ABAe] Aok Busdth F, T4 Z717F 2 em
ujgkol 159 9] £k F 149 & cyclin D1o] th3F W

2] 3}8f gkg-o] S/44%1 ¥k, 4 cm o]/l 1299 FY

ool AHAA] A van
T s A3 F4
#As9 3 O Ax 2484 5

nuclear area, mean nuclear volume, mitotic activity) <}

Y} mitotic indices (mean
o

=3
42 A& A (negative correlation)S X o™ ER¥}= FA
2 ABA (positive correlation)S YJEFE-S 2l &
3] 2284 & (histologic type)2t 23 ABAHAS YER
=t &% ZF(lobular type)oll A B HIES HEHS H
Atk AHHO=Z cyclin D19 xS 2484 F79]
e B3yl £& AP SF(well-differentiated, lobular type)
A RIE7F =% ER FAH 23 d#8S 7l

5
o §32 SZo] FxrE Yol HA E3}A ki
s A@Ae] ok Bisith(10)

v (o] g @M E 2 A HAVE ofd
FY HAE ©]&3A cyclin D19 TS 4]
=d, 24 d8 HA AR IXNAES 5% BERL
519 F 379(72.5%)°1 A cyclin DI 8¢ %A WHeS B
Aok = s2E FE8A F4H 9 e Aol A
I FTE o]t dMS5F(low or intermediate nuclear
grade) F oA 80% ©]4}, ol 2 H-E(S phase fraction)©]
15% ©l3tell Al cyclin DI E&o] HA YelgtsS &1lst
Atk =, cyclin D19] T &8o] T4 Ax F4 ARET
QY BA YeE FAHYT Mclntosh S22 A

o]
2L S22 34 (monoclonal Ab)E 933 9] ot S}
A ae 24 318 245 st 28%1A cyclin D19
x3o] ZXFHRA cyclin DIT} EGFR (Epidermal Growth

Factor Receptor)L} pRb (Retinoblastoma protein)@ o] 3%
dE 497} cyclin DITF TEHE TSR o &7 ym
3l B33kt Zhang 5(13)2 AJEE anticyclin D Ab
g 53lA 4399 A F 359 B813%)2 i Bl
A cyclin DI/PRAD1 32ke] k@] Yebgoen #3
A} 5L Southern analysisol] &3 £ 02 3zl 17%
M BHASS Bustgeh & 9@ E319 (high grade) T U
AqA o B =& NS s HlFSE 4y
zA e AR g A0RZ Kol T FAA (-
mor marker)Z4] cyclin DI/PRAD1¢] 83 Ho|g} By
Sk

ol9]o = Fd3] W Y(ductal carcinoma in situ)ol] A 2] cyclin
D1 @] Hxde haf AT £AdE°] U=,
Umekita 5 (1492 B W 578 9] 2 5 417(72%)°l
], PIC(predominantly intraductal carcinoma) 44% % 221
(50%), 8- F<(invasive ductal carcinoma) 92% F 409
(43%)°1 A cyclin D19] #EHES HusA vAFA 7
3 A (ADH, atypical ductal hyperplasia)t} UDH (usual ductal



Mzt o @ ULUAM Cyclin D1 Lol WE ol ~E2U +EH LS00 o

ol

Folgr S

I

hyperplasia)ol 1= cyclin D12] £do] YElUYA] Z%SS
y_;r_s}ﬁr,]- aejar Bl A 2284 53 o
2EZ FEA e An de T
o}, 7343103 cyclin D19 #3d2 ¢
A o &S st A T5 FIW Ylow-grade
DCIS)# B8 ¥ #FHADHE Ester =%¢] 2
Zolgt Bt thUs) &, Gillett S(I6)% FHAIANY 36
Y % 239 (64%) A cyclin D1°] RS AL 54 o
e 2y 2 ey J2ERA F
= d#Ao] gleS Rtk HAEA
18 oA T cyclin D19 #FEHo] FFPEH|, ©
cyclin D19] £ 2 oF ¥ 7)o a3 4S5 @‘:}
A BT Vos 5(17)9 £ AME Bl el A
cyclin D18} #F &l gk vlszgk 235 B9
Cyclin D13} p53 &9l ABAdl s 4= Michali-
des 5(19)3 Bukholm 5(20)°¢] A+t <=H cyclin D13}
F o] wild type p53 FT¥H d#A o] e cyclin D1
TR FE5F p53e F@AE ABA ] vk sHTh
(@ g o)del] HuH upe} o] 3L A ¥
Z 282 %5 (undifferentiated histology)@} o|2~EZ A &
A SAT™E ps3e] dRgol vk dTh
Cyclin D19] 32 ZFQAlo] thale] Pelosio 5(22)&
Hopglzd FAdolal & & HEA X5 E w2 1801
o e FAE AV F4 #EE CDS-6 mono-
clonal AbZ WY =37 33 AAE AlPstA=d 70.1%
o A cyclin D1 FAE A3 HL TE2E 84 ZF
sF or] e dHAS g8tk 223 o] H 3 cyclin
6

D1 G FAHE7} A Z & (relapse-

WAZEA XS cyclin D19 F&Ho] Aeqlzd
TG A7} HEo] Fa3 dlFAAe| v F AE SN
© Hdzy Frto] o4 QIAZ Fasithal shth
. Gillett 5(23)0] 3457 ¢ 1t BAE Aoz @
Od:rL A3} 50%14 cyclin D19} #xEdE Hepal T5
T oA dM AT E 7R Foko] © 3/%/\4 oM o] X
FET FHAEST T AES A
At FH 2 G4 SAolWA ER 4L US A &
o *E5 YERIL ©]= cyclin D1°] HIHZZH S
¢ FrAAY] A&A] FAM7E 3
Z8o Zostty BRusgT)

lO o, rlO QL ¢

of

=
=
Cychn Dl«] H3xEHF o=

ol AL T A7 Az Holod R e &
do] gl Ao E ALFHT Cyclin D19] o 391414 7}%]
o tsiAs o o]&e] dom HAES W rle oF
o AA; & FEElA cyclin D19 Zddo] zte ¢
4A, 28 FAS Bt 71EY BRiuER fApg
ARE AT F Jon I B B A4t 39
stejet AlEETh
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