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MAUZ 1 WA 29 Zefojuiy 51 EWE 3 A 49 Zejo|mds ool ARl oF Adg 7

Al 123l glotA, A7) T1Es MEE 59 ZRE Sl MAWE 69 LR2HEE FUMR 2Hehs A4

Al 3ol gdolN, A7) mmne] 5iuvke YPBAT RAY AL SHo it AANLe dF Weke

A 1289 oiA, 47 JEE VA Bl BaF AkS FE EFAE AL Ao St AFALYY

2 FTENEE 71N p63 H@HE o] &sto] A ARG fAte] FARE Alwss I

I
24875 °€r@”4 oF Alite] £ felo g AMA BEAZ]F(World Health Organization) o W=, A A4

Aog 9F 530,000 A MEL Akgleb 275,000 AL Aol WAt} (Torre, L.A., et al., Global cancer
statistics, 2012. CA Cancer J Clin, 2015; Siegel, R.L., K.D. Miller, and A. Jemal, Cancer Statistics,
2017. CA Cancer J Clin, 2017).

32 el At of 3,500 el B AgRRGos A W 060 1§ WA vl AT AT
el #7149 A A AAS AW L AR A g HAHQ slolseelon WAET AYES

9o} (Chang, C., et al., Tumor Size Has a Time-Varying Effect on Recurrence in Cervical Cancer. J
Low Genit Tract Dis, 2016; Yang, A., et al.; Tomao F, Maruccio M, Preti EP, Boveri S, Ricciardi E,
Zanagnolo V, Landoni F (2017) Conization in Early Stage Cervical Cancer: Pattern of Recurrence in a
10-Year Single-Institution Experience. Int J Gynecol Cancer 27: 1001-1008),

Ag7dF-ete] 5d AESES F 7002, AEES AGHANA 93 %, Stage IolA 87 %, Stage II°NAl 60 %,
Stage TI1°1A 33 %, Stage IVOlA 16 %02 %7] @rlolN F7] GAR 245 Xs57F 2% &) (Bdge
SB, Compton CC (2010) The American Joint Committee on Cancer: the 7th edition of the AJCC cancer
staging manual and the future of TNM. Ann Surg Oncol 17: 1471-1474).

gl A ANGBAL BE Andel vad & BT Ay FFEe s ABAHoR o 344
oJAY AE & AIS B °1f+ (Chang, C., et al., Tumor Size Has a Time-Varying Effect on Recurrence in
Cervical Cancer. J Low Genit Tract Dis, 2016; Hanprasertpong, J. and I. Jiamset, Late Recurrence of

Early Stage Cervical Cancer more than 3 Years after Radical Hysterectomy with Pelvic Node Dissection.
Oncol Res Treat, 2017).
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s,

p63 2 p73 XA H VAR FARSH] wiite] 2 dEXl FF A FAA 1 ph3 familyolth. HAREA
st (TA) =w¢l, DNA 2% T=wQl (DBD) B E#jarw vl (0D)9] p53 family ¢F WSS 725 7FAAL 9l
W, ARt o w MEFV|FA S} AZEAMES FEth. 2y, ps3dt @], p633 p73& ANp63# ANp73S A
d 24 TA =rels 7HAaL vk, 53], p63e F= EICA, p73e wHeld F= wdsh (Pflaum T,
Schlosser S, Muller M (2014) p53 Family and Cellular Stress Responses in Cancer. Front Oncol 4: 285;
Gonfloni S, Caputo V, Iannizzotto V (2015) P63 in health and cancer. Int J Dev Biol 59: 87-93;
Nekulova M, Holcakova J, Coates P, Vojtesek B (2011) The role of p63 in cancer, stem cells and cancer
stem cells. Cell Mol Biol Lett 16: 296-327; Inoue K, Fry EA (2014) Alterations of p63 and p73 in human
cancers. Subcell Biochem 85: 17-40.),
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dted o]l xd syt #AFHEG(King KE, Ha L, Camilli T, Weinberg WC (2013) Delineating Molecular

Mechanisms of Squamous Tissue Homeostasis and Neoplasia: Focus on p63. J Skin Cancer 2013: 632028;
Dotsch V, Bernassola F, Coutandin D, Candi E, Melino G (2010) p63 and p73, the ancestors of p53. Cold
Spring Harb Perspect Biol 2: a004887.
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T 3 AAH AR A1) TAp63 HE Y 2 ANp63 WHE Y BAI ATt A,

T 4= A A A E-e ko] ANp63/ TAp63 2 u] XAyt A,

T 5% 9 F8A4S Feleby] 93 ANp63 @ ANp63/TAp63 & H] 2] ROC H4] Ate] A,
T 62 ANp639 W <ky}l Ki67 2 hTERT L& k] AuAS B3 AAd),

T 7S ANp63/TAp63 & u|3} Ki67 2 hTERT & ko] AyAdS #2413 Aajd 4

H
oo
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ANp632] & k3l ANp63/TAp63 & H| o] o 55 HA3F 2 A4

Wy A7 Hek A g

o M@gH AAAE Fatel ¥ BPL BS AASA 4P, @ ) Al B 3P oA 9
@ olez e AowA E wuel Wae o) ANdel sl AR Aow @454 opl g
woue] ALgE AT 9T 1599 Jeve weE 43R B T g (FFE) 24 o
om Aol YA B AENE A ot AAE Yo AAsken.

@ owyel ool R Zen §842 FAs] Aste]l AFAYG AEFO RAS ol §3ko] TAGIR ANpG3
o wEGS sk gL,

2 oo Zaboln B Zzwo oldH f84S 5] 915kl ANp63/TAPE3 WM Ab= #Abe] 9l
B0 A JE AR o) gt BASH BAL A

FFPE %2 3-4719] AHE Scroll® A2 F3}o], Deparaffinization solution (Qiagen, Hilden, Germany)<-
Jo] &u}g}® ¥ Qiagen RNeasy FFPE kits (Qiagen, Hilden, Germany)¢ TREFS o]f3lo] RNAS F=3}
pa=

A Ao 1-2. cDNA 3HA

=% RNA9®} cDNA A A19F (0.254g9] random hexamer (Invitrogen, Carlsbad, California, USA), dNTP
Mixture (ZF 2.5mM), DEPC A2] ¥ &, 5X ™3 (Invitrogen, Carlsbad, California, USA), 0.IM DTT
(Invitrogen, Carlsbad, California, USA) 2 200 U 9AA &4 (MLV-RT, Invitrogen, Carlsbad,
California, USA)Z 25 TollA] 10 #7F, 37 TolA 50 ¥37F, 70 CTolA 15 &3+ wk-&-3sfo] g4 31ict.

A Ae] 1-3. p63 A X 9 urEoF o]

L

o 1-13} AAjel] 1-25 Sall FHIF &A40] DNAZF-E ApgdF-deate] p63 45 HEsH7] 95t

A A AL 10 pl 2 x Tunderbird X =ZH gPCR 92 (Toyobo, Osaka, Japan), 3 plL Xgloln 2
B EZ3E 2 pL 8 DNA 2 /75 ONHE AF G HF &% 20 pl= Fg3i.

PCR ®H$2 Pre-denaturation IAHOZ 94 TolA 3%, denaturation IHOSZ 94 T 3%9} annealing¥}

elongationZg 0.2 55Co|A] 302 40A0]ES G335t Aoz VHYS AT F 9lom TEoX &=

AHE-S 96-126bpo] t}.

2 oagox ARRE Eelolr W Z 2B (3 ulo]oyotef] oFEle] ) AEe E 13 1 24 7AEAAL,

7 p639] YAE & 1o ®78HIT).
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p63 | TAp63-F M EHF 1 | TGTATCCGCATGCAGGACT TAp63 3%
TAp63-R MAHF 2 |CIGTGTTATAGGGACTGGTGGAC
ANp63-F A9 E 3 | AGTGAGCCACAGTACACG ANp63 Z%
ANp63-R MEHE 4 | CCTGAACAGCATGGACCAGCAG

* 2
EIRAIR 0ligomer AN E A7NMLE (B >3 )= H] 31
p63 TAp63-P AT 5 TCCTGAACAGCATGGACCAGCA TAp63 A=
ANp63-P qEHD 6 CCCTATAACACAGACCACG ANp63 A&
0. 1. Z} probe= 5 ° FAM dyeE XA star, 3'9l& BHQ-1 dyes
xRt AR
#2820yl Abed ZRE MY

Ao 2. p639] WFEF B AND63/TAp63°] WHEH] S

e

TAp637} ANp63e] a2 o] w4 FFHot R =L 7S 233t ol a3k PR Alo]E9] +2 Ao
= CtE A3 A=3}slsdtr. TAp633F ANp63 mRNAS] kL2 CFX Manager Software v1.6 (Bio—Rad, Hercules,
CA, USA)S ARgste Hzx FHAe Al mRNAE SAsHE #lal T W9 (AACt WH) (Livak KJ,
Schmittgen TD. Methods. Analysis of relative gene expression data using real-time quantitative PCR and
the 2(-Delta Delta C(T)) Method, 2001)& Ah&stel 24 sttk. ANp63 A ACt / TAp63 A ACt ¢ &
ol g3lo] WM S BHshsrh.

&7 AA o] AHE 7)o A AEdrt.

TAp633} ANp63 elolw] W ZgHol §8X4 Hrl

HPY EAo] th& vhkst 5719 AT 459 A EF ME-180, SiHa, CaSki, C33A 2 HeLaZ o]83}o] TAp63™ A
Np63 Zejolw W xznBo] F84& FUleltt. A HFG MEFTAA BT TAp63 EdA T H|F ANp63 T
dAgol A Yela, SAITARl Fods HAdS A5k, ek, ANp63/ TAp63 L& H]S #4319 S o,
AAE 138l A EAE 92.50 7k E@u|o] F71E-s st [& 2].

¢}

A3 Aol A 2] TAp637F ANp63 3 3 ANp63/TAp632] Hdv| o] F84 H7t

HF7E HPo 2 RE A8% 3xte EAL T 3¢ Qokrojqitt. B W E A4 408 (25 %), CIN1 30
W (18.8 %), CIN3 389 (23.7 %), SCC 529 (32.5 %)oltt. Ao A7 & 7]1= (EMR)oIA A%, =%
37], FIGO ®W7], @x4d Ao] 2 [Py A} AaEE AE 3gtl. FIGO 1IB o]4fo] 28 (53.9 %), FZA Aol

7} 227 (42.3 %), =% A7|7} 4 cm o)AFQ ASI) 227 (42.3 %), HPV A} FAQl A9} 447 (84.6%) o)
Aot [# 3].
%
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# 3
Pre-cancer (n = 68)¢ Cancer (n =
Total = 160y =0T AN -me anzm-dme  5D°
n (%) n (%)~ n (%)~ n (%}~

Age
< 50 years< 26 (65.0)+ 17 (56.6)+ 31 (81.6)¢ 19 (36.5)+
= 50 years+ 14 (35.0)¢ 13 (43.3)¢ 7 (18.4)+ 33 (63.5)¢
Histology+

SCCy ¢ d # 52 (100,030
Tumor sizes

< 4 gms 30 (57.7)¢

= 4 cme 22 (42.3)¢
FIGO stages

< [IB~ 21 (40.4)+

= [IBA 28 (53.9)¢

Unknown*+ 3 (5.8)¢
Lymph node metastasis +

Negatives 28 (53.8)+

Positives 22 (42.3)¢

Unknown*~ 2 (3.8)+
HPV test #

Megative 8 (15.38)~

Positives 44 (84.6)¢

T3S 9FI)E3A AEAT A 9 Adast Agaree 9N st

A el A1 ANp63 mRNA A S-S FoletAl F7F SFAAINE, TAp63 mRNA D@ > A3t oF Abolo] frefgh
2ol E wolx] gktd (P = 0.61) [% 3A] (P = 0.0002) [%= 3B]. 443 #8445 Fast7] Ysf, ROC =4
wA o] galElom, FA ofzfo] WA (AUC) #toll <3l E%EQ} —E—OE% elakdth. AUC kol 1.0 717t
SFE W ol 100 %l 7PZTh. TAp63e] AUC e 0.5135 [95 % A= 7+ (CI) 0.3891-0.6378]°]
231 ANp63<] AUC k-2 0.7529 [95 % CI 0.6549-0.8509]°]¢}.

T3, ANp63/TAp63 H&EH|2 AAdiu] ol FosiAl Frietler [= 4], d4Hd F8A4S vaslS
o], AUC %k 0.8149 [95 % CI 0.7302-0.8996]°]t}. A& <l ROC =4 Ao wel =& Cut of fS ©]&3}
o] WZFE9l BojdS FeladS uf, ANp63 cut-off FE 7.60]a, 1o wWE WIZEE 44% SolLE 95%0]

bt rl
e
ol
52
g
t
)

ATk, ANp63/TAp63 cut-off Zke 1.00]aL, 1o W& WIZFEE 52 % QL Eo

AFA cut-off S ol83te], ANp63 P ANp63/TAp63-S wA3ke] Hlulgk Ay, ANp63 Z L3 Fhol
A u] ANp63 FAEL Aol AL 5.0 % (2/40), AL A 25.0 % (17/68), 4o A 44.2 %

N
ol
(o, ri
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(23/52) 0.7 Aol ws) Heka} qrom HYPdAFm HrlHow Frhsklvh. 3, ANp63/TAp63o] E Lo 1
A AS FAHELS AN 5.0 % (2/40), AL 30.9 % (21/68), gL 52.0 % (27/52)0.2 HAAH o2 ZF
Zyateltt [ 4], ZAH o2, ANp63/TAP63C. & BA3HS w], o #& ez Jehfgon, Ay A
Gt s Hegtel 8-S SelEsitt
* 4
ANpo3 and ANp63TAp63(Ratio) mRNA expression ratio assay
ANp63-Positive ; Ratio-Positive .
. Chi-square ; Chi-square
(iises Cases
n (%) (P valug) i (%) (P valug)
Normal (n = 40) 2(50) Reference 2(5.0) Reference
Pre-cancer (n = 68) 17(25.0) <001 21 (309) < (1003
Cancer (n= 32 13 {(2) < 0.00] 27 (52.0) = 0.00]
[0094]
[0096] 3 43 ANp63 ¥ 3l ANp63/TAp63 T Hlo] gddin] dekat k& 78S § deA 24T 43 Hlux
[0097] Ag Ao A oA ANp63 L FI ANp63/TAp63 LdH] B Fhate] Qg H (o], T A7), FIGO W71,
Yxd o] W HPV el o] A#gdSs Polry] 98] ANp63 WS ANp63/TAp63S cut-off #holl whet
AT AT eR e F, A AEdS EAslTh. ANp63/TAp63 H@u M TF A7]eh TAHoR
Fold FadAE Eelskirt (P = 0.04) [ 5]
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5
Yarmbles Ko, of cancer ¢ases ANph3 expression Clirsquite ANpO3 to TAph3 expression rabo Chi-square
(n=452) Postive (n) | Negatrve (n) Pavabue Positive (u) Negnive (n) Pshie
At (Vear)
<40 |9 9 1] 01l 1 1l 0,38
=) i 14 1% 19 14
[nmoe stz (em)
g i 10 0 i, 12 I8 0.04
2 g | 13 4 i5 7
FIGH) stage
-1l 21 1 1] 0% Il ] .93
=1Vl bl 12 16 1% 13
Unikasown i i | 2
Lymphnode metastass
No 3 [l 17 045 13 13 057
Yies ] [l 1] 12 ]
Unknown 1 1 I 1
HEW 1est
Negatve 3 3 § L0 4 1 1.0
Positive H 20 H 3 2l
[0099]
[0100] I 5% ANp63 T 9 ANp63/TAp63 H&H| 3 x}e] QA H (Lol FF=A7], FIGO W7, "4 o], HPV
el)ske] g 24
[0101] AND63/TAp63 W& H|o] FFe] A7|et B U5S I g FAnRE ds §, T4 547 p63e] #AE
dotalr] flal, 9% 245 Avdolltty FAA Kier @ AEel BUsE FrEadn oelz) NERTE B4
3T, Ki67 mRNA & S ANp63 mRNA 3} H]aL A], ko] A3 #AAE ®Beow (r = 0.4284, P = 0.0015)
% 6A], hTERT mRNA @& <SS ANp63 mRNA &gzt A3 #AZF it (r = 0.0336, P = 0.8126) [= 6B].
[0102] WSk, ANp63/TAp63 AH|F Ki67 LAY ¥uss o, 2 3 7| 2y v SART Iy B FdellA
Ki67 @& o] §-9&tA =gkth (P = 0.0197). ®¥FH hTERTE ANp63/TAp63 Lr@H]o] whe} 23k x}o]S 1o)X
Rt [= 74 2L % 7B]. o83k A= ANp63 Z ANp63/TAp63 L&AH]o] ANEZFA 3 #Ho] Y&
A AV
[0103] REFNE B3 AFE BANYG. ATARG B4 529 F 3L PR 5 YEEL AT P A
th. ANp63L 7.62] Z QX gFro| uwlg} 149 o AT 19 SAToR EF3F Y. ANp63e] ATt AE
L 78.6%F 00, AL 84.2%FTF. ANp639] WA TS A THU AEFO] UAAW EAH O R Fo|F
A= gt (P = 0.62) [2¥ 8A].
[0104] ANp63/TAp63 & H] TSk cut-off #t 1S 7|2 1699 FATH 1749 4 Loz et 4 o9
AEES 68.8 % il 4 TS 93.3 %3ith. ANp63/TAp63 a@Ar| o] FAT AEES ST nluste] f¢
T ARG FAe] B 4%7F ANp63e]

sHAl FFasHE gelekitt (P = 0.04) [= 8Bl. o83 Ax= A
o

dow oak o] ozt TApe3 ¥ ANp63S] FF R sl
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Relative expression (A Cg)
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(A)
ANp63 ROC curve
1001 i
80+
<
£ -
: ©
= 40-
- ADC = 07529
20 (95% CI: 0.6549 to 0.8509)
'I] ] L] T ] |
0 20 40 60 80 100

100%%- Specificity%o

Cut-off value 7.6
Sensitivity: 44%. Specificity: 95%
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EH5p
(B)
ANpO63 to TAp63 expression ratio ROC curve
100~
80+
s
;:." 60+
T 40+
& AL = 0.8148
10~ (95% CI: 0. 7302 to 0.8996)

T
] 0 40 60 80 100

100%. Specificity%

Cut-oft value 1.0
Sensitivity: 52%, Specificity: 95%
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(A)
Ki-67
35"' , oo
P=0.0015
34 .
o -
=30 g v
- l-!, e .
L ¥
° a0+
=
G 10
2 »
'L'l' ! ! I I
0 20 40 60 80
ANp63 fold change (AACq)

*r. Pearson cormrelationr
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(B

FhTERT: immortalization marker

S=50d 10-2116870

hTERT
e r=00337
= . P=0.8126
— 1500+
%
g
= 1000-
=
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ANp63 fold change (AACq)

_20_



S=50d 10-2116870

EQ73

*K167: cell proliferation marker

(A) K67
¢ . 3 T i
100+ ! "
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i ' LI |}
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2 60
]
© i
= _m-
E [ |
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h TERT fold change (AA Cq)
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*hTERT: immortalization marker
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(A) ANp63
1007——
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= 4l -+ ANg63 () (i 19)
! - ANp3 (+) (1=14)
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0 l 1 3 5
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(B) ANp63 to TAp63 expression ratio

100 03.3%
i 1 J
30+ i | ™
68.8%
.\E L [} i
-3
_— {i{]'
=
L5 :
> —— ratio (-) (n=17)
S 401 -
= —— ratio (+) (n=16)
7 4]
ﬂ | L] | I
0 1 3 4 5
S vear survival
s
<110> UNIVERSITY INDUSTRY FOUNDATION, YONSEI UNIVERSITY WONJU CAMPUS
<120> A method for providing prognosis in cervical cancer, and a kit
therefor based reverse transcription real time PCR using p63
expression ratio
<130> P18-0005HS
<160> 6
<170> KopatentIn 2.0
<210> 1
<211> 19
<212> DNA
<213> Artificial Sequence
<220><223> primer
<400> 1
tgtatccgeca tgcaggact 19
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<210> 2
<211

> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 2

ctgtgttata gggactggtg gac

<210> 3
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 3

agtgagccac agtacacg

<210> 4
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 4

cctgaacagc atggaccagc ag

<210> 5
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> probe
<400> 5

tcctgaacag catggaccag ca

<210> 6
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> probe

oin
1]
Jm
el

23

18

22

22
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<400> 6

ccctataaca cagaccacg 19
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