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AZAR Ay 24 pl6™K4 cdk4,

pRbe] o]4#& 2 high risk HPV 74 o3,

Agte] 3 BA

24 AAR Al FFAA AE F7] 28 wael pleN cdkd,

% (conization) H+ A 18 Z8 AF4 =% (type [ extended

N

hysterectomy)& Ale) Wil AW st o2 245 JIu TS 3

o o 265709 detd v 22 HHOR tissue arrayS Al FEte] W



SESELIEE

otk AA AJeke CINtec™ p16™4? Histology

tlo
>
O(:‘)(:r‘

ol
ok

kit (DAKOCytomation, Carpinteria, CA, USA), cdk4 (DCS156) Mouse

mAb (Cell Signaling, Beverly, MA, USA) ¥ retinoblastoma (Rb) Ab-1

(Neomarkers, Drive Fremont, CA, USA)E AF&3}3th. 94 Axte] #=

o % o HYu paxtel o) BAHU 4009 FHAv G Aok

N Bl AA BAE 4E AL = F Qa8 AT 2 Ao Wi
Wol= E/1sith HPV 49 AARE 43735 49 2% A9 34

HPV microarray DNA chip (W}e]e W=, A&, 3=, o]s} DNA chip)&

A&kt

A AR AW g 24 WestA A grmek plet, cdkd
o LY Ame SAALR felsAl el A wAS mglen whd
pRbe| WA= FAH R foeid &9 FudAE B AeH 4
JuEE  (CINDoIAME 299w HPV Zdol = A4S #olsH

ple™e ko) wrde]l Frpaiont, wew AW W (CIN
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AZAR Ay 24 pl6™K4 cdk4,
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)

high risk HPV 749 o
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id

pRbe] ©]

Adate] 4a A

AAeta ekl ofsks)

Al

!

LA 8

d3o =z 5-15
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} HPV)<]

S

t}. Q5% vlo]#~ (human papilloma virus, ©]
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o1F ANl EAE ARTE vleledzi AA 2P AHTE vhol

A3 (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 69)2, A

ol

93 AGFE vlolH A (6, 11, 34, 40, 42, 43, 44)0.2 UHdr} &

DAYTHPVY A%4e) gl AgAtae] 243 44 dwel gt

==

HPV7} A H-he frdshs 712 a9gds HPVE E6 % E7 e

4

o] 717} p53 W pRb AEF7] SJABHe] S5 AAFOEA AL

GlolA S=el olalg oAstd Eeto] wAEtn AZHa Yok

pleMNK4a=" dk4 29 cdk69} HLste] MEZF2A =Tl cyclin

D/cdk4,6 complex® #AS WISt cdkel 93k pRbel  <lts)

(phosphorylation)S 2 A)3}o] cyclin dependent kinase inhibitor=4 %t

N

g3k FggAdmel pRb7F Q4kslE ™ pRbol Adtsla YW AALE



AJAAQ E2F7F e o] AEF7I7F GlolA S72 o]l FHEs F=T

b8 e HPV #goe=w 9l

ol
L
£

E7ct o] pRbol ZA35kAl W E2F+=
pRbEHFE fre=o] G1-S AlxF7] ofdel v frdate] dds £
stAl ®ch? HPV E7 @l eJ3f] pRbe] 7]se] &&/dsts™ pRbe}
ple™fae] &4 H 9] (negative feedback)”]d oz <lg] Aubzowm
pl6™i= 3-8 (overexpression) 3HAl o}, Y72

2 Aol A= 4719 £33 Ads R R AgAE Ay T4
2 (tumoriogenesis)ol] TAsIE A EXAF7] wmel p1e™Na cdk4,
pRbe] wals #&etar ofef ofge] 19w HPV 79 2 A ofF-ef

AEF7] S =g wlaske] pl6™t, cdk4 R pRbo| AH 8
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1. A oy

2001 1€95¥ 2003 12€971x] 21 ARQlyle] wjdste] Abd7d4-

2+3 A4 (punch biopsy) ¥ A& 45 245 E dA<= (conization) =&

A 18 Gy AAdH 5% (type | extended hysterectomy)S A3 Hb

3w zAgYden A

ol

1r

7 MEW  F%(cervical intraepithelial
neoplasia, ©|3} CIN)S Zg & 3xl&59o] Iepd ¥ 2 dHow
tissue array=S A 23}t (by Petagen Inc. Seoul, Korea). Tissue array
T 117719 CIN1 %3} 4471¢] CIN2, 6070¢] CIN3, 44719] CISE +4
HAo A 2% - ¢ HHoR AAgAEES Al a4
St ow Abg gl TFE BHel fl= 1098 dxwo = ARSI
g s 5 2wy (CIN2, CIN3 or carcinoma in situ of
uterine cervix, ©|s} CIS)& Zaib2 3252 BF XS24 a7

FFFIAAE B A1E SguE dagdAss AlAEdT. Asad

==



JEHE (CIN D& ot x5 WEX 5 (cryotherapy), @ o]A]
A7, B AAsAS INFIEAAES Agiort. o] 7L 6704
Alole] tAo 2 FHAARA A AHE AEZ=THA e A HA

S Adsglon s Yulel i A% ARNY £Ee} 4T

il
ot
ol

/Rg A

£ PR 29 ol F4 w7t T Age A Ay

o

» A

g oA AR I TG el A A9 AR HRs

2. U

7ha9El HPVe A=

o= QfF% 4Hlo]#~ oligonucleotide microarray

e

A9 HPVA

i)

DNA chip (Biomedlab Co., Seoul, Korea) ==+ HPV hybrid capture II ®
kit (Digene/Abbott, Clopper Road, Gaithersburg, Maryland, USA)S A}-&3}¢]
AAbeLATE. YA atel 48k old e 16,18, 31, 33, 35, 39, 45, 51, 52,

56, 58, 59, 66, 68, 6901, AYF o &£ old & 6, 11, 34, 40, 42,

43, 44011t}
v A x4 38t M (immunohistochemical staining) % &=



(1) p16™"*% cdk4, pRbe] W= 518} Al

pl6™ae] 3 e CINtec™ p16™' Histology kit (DAKOCytomation,
Carpinteria, CA, USA)E AF&3taL Al =3 ALe] ARG A Aol wha} A
< A3kt Cdk4 2 pRbe] AA2 cdk4 (DCS156) Mouse mAb (Cell
Signaling, Beverly, MA, USA) % retinoblastoma (Rb) Ab-1
(Neomarkers, Drive Fremont, CA, USA)S o]&3s}o] Aldisl ). Tissue

array= Azbd e wvf 2245 A 38%=9] A X 60%=e] &

B

HollA 2 243 ¢k & F g Aok @A s ARG

o

Xylened| &dtol=5 Y& $F 5&4 33| yHEste] gadtd s A9

100%, 90%, 70% %5&o] Zeto| =S 154 o xyleneo] WA EZ 3

32

o 22+ Zof 53 A2 F ckd49 pRbY AF 3%H0.01 10+3F

s

2

=

AL
o

wZkth. Epitope retrieval® 93 citrate buffers ¥i 10
slideg ¥il 157 dl&th /T Egol=8 94 203 23 +
Az 4F N (wash buffer)ol] 5%3F @%tth. I F peroxidase-blocking

reagent 200ulE Eojrmg]al 1083 A sta &gto]l=& Aol citrate



bufferol] 3#3F Tt F (33] W), &Eo|=s e doAq 7AYol 2 9o

olF bo e HAE A2 FAsh WAL 1:25%2 34 sk

Ztzrel Aol "ojreyl v 54 w71 (wet incubator box)ol wREA]

= F72 @ gold ALAA 147 W

o{o

AAT. Leo =g Aol

AlF kg Aol 3ERt Ht F EAAeF 200ulE ZH7te] Al Eej

Setol =5 7ol MH TR 3 D3kt (33] wHE). &dfol=E ¢
Zdo A Aol 2z "Holx T nmg] WH5o] EL substrate-chromogen
solution 200ul & Zpzte] AAe] Hojregl v FAujdr]el 103t &
ARG, Eol=E Aol ST/l A3, £2F9|=E hematoxylin
batholl 13t B+ §, &efol=gd Ao v S5l A3t 100%,
90%, 70% 43gol 1E4 & F, xylened &efol=8 W& & 1087t
Tt} Histomount& ARE3Fo] coverslipS 2 mountd}$lt.
(2) A3 #=5 4 A A

p16INK4a’ cdk4, prp/] 51_2(41?31—%9] v} % 4OOHH 13

ofd
1o
o

m 8k A opell A

10



o, A of, pleNe

one-way ANOVA test, t-test,

A=

1

]

o

Erl.

Pearson’s correlation test (SPSS 12.0)% FA3}% a2, pgke] 0.05 W)
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Table 1S 2g A3 Auyg F%e] #7lo mE pl6™ cdk4, pRb

o] M AHw= el Fo|t} Figure 1, 2, 3¥ pl6™*? cdk4, pRbe] &

1%

Aol e,

Table 1. A3 A5 A9y %] W7o wE pl16™ cdk4, pRb 9] ¢

A A4
pl6" cdk4 pRb
Pathologic Expression Expression Expression
n n n
grade rate rate rate
CIN1 109 27.2% 107 23.4% 110 47.8%
CINZ 41 36.9% 40 28.3% 39 41.3%
CIN3/CIS 87 61.9% 83 40.0% 87 19.4%
total 237 230 236
P valuex <0.001 <0.001 <0.001

* . One—-way ANOVA test, significant if <0.05
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Figure 1. p16™420] o % 2] 5} 8}

2
2
22
>
%,

A. Negative p16™*? immunohistochemical staining in normal cervical
tissues. B&C. 50 ~ 60% positive p16™5*? immunohistochemical staining
in CIN tissues. D. 90% positive for pl16™** immunohistochemical

staining in invasive cervical cancers

13



A. 10% positive cdk4 immunohistochemical staining in normal

cervical tissues. B. 40% positive cdk4 immunohistochemical staining in

CIN1 tissues. C. About 40% positive cdk4 immunohistochemical

staining in CINZ tissues. D. 70% positive for cdk4 immunohistochemical

staining in CIS.
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A. 80% positive pRb immunohistochemical staining in normal cervical

tissues. B. 60% positive pRb immunohistochemical staining in CIN1

tissues. C. 30% positive pRb immunohistochemical staining in CIN2

lesion. D. 10% positive for pRb immunohistochemical staining in CIS.
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oFo] %= WadA & Fxe} pl6™Na cdkd, pRb

o

Al ZFol7F AT} (Table 1). A

S

"

o

)

of wel p16™e B cdk4 o] o

B At (Figure 4). pl6™t1ae} cdk4

R

b 29

S

FAHOZ §9

= &

s
qul

B3 o531} pRbele #A

=
=

(Pearson’s correlation test, p<0.05).
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o

CIN1 CIN2 CIN3

Figure 4. A& 7% Adu F%ko] #7]¢ p16™%*? cdk4, pRb 2] o4

HE AR (D)ool g B

198 HPV+ CINIA = A9 69.9%904 HAE=E AL CIN2o A =

73.5%, CIN3 % CISoA = 70.1%7F A=%o] =W eds 33 HPV

A

i

HaEIHE HAe TAASE {FY3 HolE HolA Fint

K

(Table 2).
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Table 2. A3

el
!
!

High risk HPV

Number of high risk

Case number of

Pathologic grade

infection rate(%)

HPV infected case

HPYV tested

69.9

65

93

CIN1

73.5

25

34

CINZ2

87 61 70.1

CIN3/CIS

151 (70.6)

214

Total (mean)

il

o HPVe

I3}
=

3} 319)

pl6™iel  Hkde]

[e)
35

NJo

skttt (p<0.05). 1efit

pl6™NEi o] AbukE o] Z7}

A9 ple™ia cdk4, pRbel WAL

olgd 4% (CIN2, CIN3 or CIS)¢]

18



98T HPV 493 BAZ R Fo3 #AE HolA Ut} (Table 3).

o] Boof] & pl16™* cdk4, pRbe] L E

Pathologic HPV infection Mean
Mean Cdk4(%) Mean pRb(%)
grade status P16™K13(9)
CIN1 No 18.9% 20.4 50.0
High risk HPV+ 33.0 ] 26.0 47.2
CIN2 No 30.0 25.0 40.0
High risk HPV+ 39.0 30.2 40.0
CIN3/CIS No 59.1 44 4 18.2
High risk HPV+ 63.4 35.3 22.7

;* p value was obtained using t—test and p<0.05

19



ol A

-
T

ettt pRb

=]

Felap

FAX O R

H] &

felsp

BAH R

CIN3, CIS)ellA]

(CINZ,

Oo]:

Bt} (Table

4).
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Table 4. ATAF ZIU T A4 Hyrid AE ofFo mE

pl6™k4e cdk4, pRbe] W&

pathologic plgNiia cdk4 pRb
grade recur N (%) mean N (%) mean N (%) mean
CIN1 N 83 29.0 81 23.6 84 47.4

Y 14(14.4) 25.4 16(16.5) 26.3 16(16.0) 48.1

N/A 12 10 10

CINZ Y 36 38.5 35 28.1 34 40.0
N 4(10.0)  27.5 4(10.3) 21.3 4(10.5) 45.0

N/A 1 1 1

CIN3/CIS N 74 63.9 69 35.9 75 17.6
Y 7(8.6) 44.3  7(9.2) 30.7  8(9.6) 33.8

N/A 6 6 4

Total N 193 *44.2] 185 29.1 193 £34.5
Y 25(11.5) 31.0 —27(12.7) 26.7 28(12.7) 43.6

N/A 19 17 15

]

% ; p value was obtained using t-test and p<0.05
N/A ; non- available data
£ ; p value was significant only in the high grade intraepithelial lesion

(CIN2+ CIN3/CIS)
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HPVZE 2 g 7d -6k ol 7 & o= defA slv. HPVZE

Aol o3t AFF AR otz HAHES HPVE E6 % E7 whilo] MEXHF

71 e Vs s Astger gl 44 o & ATl A

o

A% gWWFEFNA HPVe] E7¢] F& wdom Seld 9 RB

Kl

pathway (p16™%*-cdk4/cyclinD1-pRb pathway)d] W3S #2Hs}o]

r&i

A 2 e Fete]l #BAE AwETA §9t ol

o

s HPVZAFe] o

L4

33
i

k

-—

el ek, e, P FolA ol %R wh gle

¢

pl6™ee] Fhtd o] 71 @A WEEA HEAA ket HPV
E7¢] ubiquitin ¢4 @Al o3 pRbe] wlE Feste] FE
o pleht wgle] Frlgthi= o 7do] AAlE wp Jup!08 mE z)
A ol¥A Y THel TEFH cdk4e] Tdol TSI = o=
cdk ARl p16™Eite] spgol = Egratar HPVE] F2jo] %3 Al ¥

48 53 o]FoAE FAHMA F7tEE Ao AREG. B AT
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F
o
N,
pa)

[o 3N = =
ST T

ol wi-g- Wi (0~10%), A=z Al Tl olF Al

o] dAEo] AFAHR AvEd kel AEHA (reproducibility)S

o|\

®odrelMs a9 HPVESel Qe 49 pleh ool

ol\

Hekgom ol olxl A AsEa AN @k U ol ws)

i)
U

HPV
ol E7wtujel ofsl pRbe| ®relo] AstEol &4 Hwo] 7]zl ofste]

p16"<e] Wl H& Frkesl WEo® FPEh Nakao FE

ple™NKtae] ke o] =4 ¢FAd 3l (late malignant transformation)aA o

#ost= Aol ofyegt dHA 7] 23 A (immortalization)ol A
Z7FeHs Bk ub ot 2 wpEbd pRbel 71w EFAE 2 160
IrH -2 A (carcinogenesis)] HlauA %7] Aol o] Fojx = A
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o7 Holi E3] CIN1 HHWoA EAZORE Fo35tA pleNkiae g
o] Z7}sk B AF Ao BIetE= HAow AR HET Geradts 52 HY
Z 284 "ol 9]3t p1aMNae] aled o] Western blote] A} X

shgivtal Hauste] oFsl 3hdE& dAyshed o] ple™ite] B W

12
EN

»
O,
[o

288t AAE F& AT dye] 2 4 leS AAREE B Qloh 2 gt
Ay AE9] 7]A = (basal epithelium) 2 7}A]= (spinous epithelium)
oAM= ple™ eyt FaAl dAw | wra] HPVe el os) AR
Woj X = Awtk AE (koilocytes)HY HPVS] & (viral replication)e] 7}
B3] o] FojX = #}YF (granular layer) ol A& pl6™ 7t Ao &

A AAE B 2EFow pl1eNtee] litdoe] u ¥ HPVHE S

RB pathwayell #ofste= AEF7|2ddbuo] obd F4Fe] F44< 4

FH e

2

A o5 AdArmAM o Ao thaiM = AA S =] A7)
grh P16™ o] A9 Ane] EUA (discrepancy)7t FEEZITH WA

9t (ovarian carcinoma)o]t} A @4 (prostate cancer)ol A& pl16™?
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9 9]

Wlo] Frkeks Aol Ut o Fof #AVE At =wEe] R
o}, 272 g2 oA S ME (melanoma)o]t &< (pancreatic cancer)
oAM= pl6™tiel i Zravh v o Seh ghee] gltkE BaEo] 9l
Act. 27 sAgk ol e AWEE ANELS ¢E pRb statuse #H#
Aol AME 4 Utk = F=2 pRb7F @43t T4 (Rb positive tumor)
M= pRbe =S A AR FEF cdkds Aty 98l
pl6"™ael 2HAJo] FhAaE = we) = pRb7l BEEAEE e U
(Rb negative tumor)olA+= cyclinD19] FHEdo] Q] PFormz
pl6™f Hdhgdo] Jr Aoz FrhALh* B Ao = ple™ et At
AlA HAr BT FAH SR frofahA v WAS Wil pRbe}
o ARAAE B ozl AFe dx¥ AE HIUTF mEhA
pl6™** Bl pRphe] W ZA st HAME AT AR AU TF] o5 <l
Atw AR 7Es & Rk oyt X5 WS Asted BxA FHoR o
Fed o AlRHET
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Abstract

Relationship between p16INK4a, pRb, cdk4 and

High risk HPV infection and recurrence

Eun Ji Nam
Department of Medicine

The Graduate School, Yonseil University

(Directed by Professor Yong Won Park)

Purpose: The p16™*A family specifically interferes with the formation
of the cyclin D1-dependent kinase complex, CDK4. Loss of functional

6INK4A

pl may result in unregulated CDK4 activity, leading to persistent

retinoblastoma protein (pRb) phosphorylation and uncontrolled cellular
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proliferation. The purpose of this study was to evaluate the

expressions of pl16™f* CDK4, and pRb (RB pathway) in cervical

intraepithelial neoplasia(CIN), and then to determine the relationship

between CIN grade and the status of RB pathway.

Methods: The study group was comprised of 265 formalin—fixed,

paraffin—embedded tissue array sections of the uterine cervix collected

from women who underwent biopsy or conization or hysterectomy at

Yonseil wuniversity hospital from Jan 2001 to December 2003.

Immunohistochemical staining for pl6™** CDK4 and pRb was

performed by using CINtec™ p16™%** Histology kit (DAKOCytomation,

Carpinteria, CA, USA), CDK4 (DCS156) Mouse mAb (Cell Signaling,

Beverly, MA, USA) and retinoblastoma (Rb) Ab-1 (Neomarkers, Drive

Fremont, CA, USA). Immunostaining of the sections was reviewed by

two independent pathologists. Expression rates of RB pathway
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components were calculated as the proportion of positive cells within
total cells in the x400 microscopic field. HPV detection and genotyping
was performed with HPV DNA Chip, a PCR-based DNA microarray
system provided by Microarray Center, Biomedlab Co (Seoul, Korea).
Statistical analysis was carried out by ANOVA test, Student’s ¢ test,

Pearson’s correlation test.

Results: The mean expression rate of p16™F** was 27% in CIN 1, 36%
in CIN 1II, and 61% in CIN II. There was positive correlation between
p16™K4A expression rate and grade of cervical lesion (p<0.001). The
mean expression rate of Cdk4 was 23% in CIN I, 28% in CIN II, and
35% in CIN III. There was positive correlation between CDK4
expression rate and grade of cervical lesion (p<0.001). The mean
expression rate of pRb was 47% in CIN I, 41% in CIN @I, and 19% in

CIN II. There was reverse correlation between pRb expression rate
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and grade of cervical lesion (p<0.001). The expression rate of p16™N44A
was higher (33%) in CIN I with high risk HPV infection, than in CIN I

without high risk HPV infection (18%) (p=0.007). In all CIN lesions, the

6™N4A was lower in recurred group than without

expression rate of pl
than in those which did not recur. (p<0.05) The expression rates of pRb
was higher in CIN2 and CINS3 that later recurred than in those which did
not recur. (p<0.05)

6INK4A

Conclusions: With increasing CIN grade, pl and CDK4 expression

was also increased, but pRb expression was decreased. Relatively

6INK4a

decreased pl expressions and increased pRb expressions

significantly cooperate to predict a recurrence of the CIN lesions.

Key words : Cervical intraepithelial neoplasia, HPV, recurrence,

pl16™K4 CDK4, pRb, Immunohistochemical staining
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