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Mutational Analysis of p53, p21™*™ and p16™** in Human
Cervical Carcinomas

Seong-1l Suh**, Eun-Joo Choi’, Won-Ki Baek'®, Min-Ho Suh'**,
Chi-Heum Cho*’, Tae-Sung Lee** and Soon-Do Cha™

Departments of Microbiology’, Obstetrics and Gynecology’, Institute for Medical Science’
and Institute for Medical Genetics®, Keimyung University School of
Medicine, Taegu, Korea

Human papillomavirus (HPV) infection has been implicated to be an important causative
factor for the development of cervical carcinoma. p53 gene mutation is common in human
malignancies, and it is suggested that pS3 function is inactivated either by complex formation
with HPV E6 product or by gene mutation in cervical carcinoma. Forty-six cervical carcinoma
samples were evaluated for the presence of mutations in p53, p21™" and p16™** genes with
polymerase chain reaction (PCR), single stranded conformational polymorphism (SSCP) analysis
and DNA sequencing. The status of HPV infection in tumor tissues was analysed by PCR. Forty-
two of 46 cervical carcinomas showed HPV infection. In four HPV-negative cervical carcinomas
there was no abnormal mobility-shifted band in PCR-SSCP analysis of p53, p21%¥*" and p16™%*,
However, two out of 42 HPV infected cervical carcinomas showed abnormal mobility shifted
band in p16™** exon 3, and subsequent analysis of them revealed that mutations were not in
coding region but in 3' untranslated region (UTR) of exon 3. These results suggest that HPV-
negative carcinoma may arise via a pathway independent of p53, p21**"* and p16™*** mutational
inactivation. But it remains to be determined whether disruption of the 3'UTR of p16™*** mRNA
leads to an increased risk for cervical carcinomas.
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4. Polymerase Chain Reaction (PCR)

PCR& 5 ule] 10X reaction buffer (15 mM MgClL,
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18] 3 20 mM sense Y antisense primerZ 242} 1
uZE 22 mixtureo] 100 ngo] }F74 ¥ < DNA
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Table 1. Nucleotide sequences of primers used in this study

Primer* Sequence (5'—3') Reference
HPV Toh et al™
CP-S TGTCAAAAACCGTTGTGTCC
CP-AS GAGCTGTCGCTTAATTGCTC
pl Gk
exonl-S GAAGAAAGAGGAGGGGCTG Kamb et al'?
exonl-AS GCGCTACCTGATTCCAATTC
exon2-S GGAAATTGGAAACTGGAAGC Kamb et al'?
exon2-AS TCTGAGCTTTGGAAGCTCT
exon3-S GGATGTTCCACATCTTTG Cheng et al”
exon3-AS ATGAAAACTACGAAAGCGGG
p21™F Chedit et al”
exon2-S CGGGATCCGGCGCCATGTCAGAACCGGC
exon2-AS CGGAATTCCATGCTGGTCTGCCGCCG
p53 Buchman et al”
exon5-S GGATCCATCTGTTCACTTGTGCCCTG
exon5-AS GAATTCAACCAGCCCTGTCGTCTCTC
exon7-S GAATTCAGGGGTCAGCGGCAAGCAGA
exon7-AS GGATCCAGGCGCACTGGCCTCATCTT
exon8-S GGACCTGATTTCCTTACTGC
exon8-AS TTTGGCTGGGGAGAGGAGCT
B-actin-S GTGGGGCGCCCCAGGCACCA
B-actin-AS CTCCTTAATGTCACGCACGATTTC

*S and AS represent sense and antisense primers, respectively

AUt #A PCRE Aladstn §4€ PCR
product 1 plE 9 pule] 98% formamide, 20 mM
EDTA, 0.05% bromphenol blue, 0.05% xylene
cyanol €3} & A1 0CAHA 283N & F 6%
non denaturing polyacrylamide gelof| X cooling sys-
tem2 AL2-3l) 10CE A58 A TBE buffer2
10 Watt, 16213t A719 53 A 4714 5E gel
2 Whatmann filter paper’dellA] gel dryerZ A}-&
8t AFA|7] F autoradiography S A 33l =
dAxlo] 4FE #gstgdrt 53], p16™* exon
28] 7% PCRAES Smal A FEALE AT
% SSCPZ 443} t}. PCR-SSCPA mobility-shift
band7} Y& 739 mobility-shift7} 2o}t band
£ A9Y ¥ 255 %U 0L ol AL tem-
plate2 dt] PCRE AA|st9 . 28 & PCRA
E& pGEM-T vector (Promega Co.)EZ cloning&t

t}& DNA g71Md £4& AAstch
6. DNAZI 7| MY B4

Plasmid DNAE- PromegaA}l 2] Wizard plus mini-
prep DNA purification system© 2 ¥-23}32, USB
A9} Sequenase version 2.0 kitZ A}-8-3}o] dideoxy
chain termination ¥HY & o] &3t DNAYG 71X 4YE
£4< 4N

2 o

AZAREYG 239 HPVIY A5 ¥¥S
ZAbel7] 913t o8] g9 HPVE FAld %
& 4= 9l CP primerZ o] £3}e] PCRE A A3}
Aot F 4670 AA F 271 A 01%)N A HPV
o] Z+go] &A= (Fig. 1), CP primero] &
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B  Accl Avall
34N M 1 2 3 4

Figure 1. (A) HPV typing by PCR using CP
primers on DNAs obtained from cervical carcinoma
samples. (B) PCR products obtained with CP prim-
ers were digested by restriction enzyme Accl and
Avall. These results indicate; lane 1: HPV type 16;
lane 2: type 18; lane 3: type 33; lane 4: type 58 and
lane 5 - 8: HPV-negative. M represents 100bp molec-
ular size marker, N represents negative control.

3 SZH PCR AHES A3 F 4 AwallE A3}
o] ZAbgE A3} HPV 163 -2 3970 7 A (85%)°ll A

2] 31 HPV 183 -2 1719] HA Q%) A 7 o]
golE Qo). 18] 3 SP16 2 18 primer2 X%
A 2 2709 A A= CP primer2 ZE%¥ PCR
2SS Avall 2 Accle. 2 A3 A3} HPV 338
2 58% 9] 7hd o] &l Yo} (Fig. 1 & Table 2).
HPV 163 % 183 o|9je] & zhgo] e
209k HPVZH o] Bolslx) & delo) 4] ps3s
Az} exon 5,7 2 8, p21VM1 8- 2} exon 2, 18]
T ple™“fgHate] exon 1, 2 E 39] S0l
5 PCR-SSCPHH & o] &3t ZAlgt A3
(Fig. 2, 3 ¥ Table 2), 7] f+AAe] ®lol= &
g 4= g1tk Multiple tumor suppressor gene®] &}
Uz gejal ple™ g ate] o] o] o) FFHe
ol A B = A ATl ddt Bae A
o] glof 4670 2] A A AA el st pl6™ g
Zpo] Wo| & xAbslg Tt (Fig. 4, Fig. 5). pl6™&®
F A exon 1 2 2= PCR-SSCPAL o} 4ol ¢l
A2} exon 3¢ UoJ A& 28] 5, HPV 163 1)

418 -

Fubele~ st ps3, p21™ R ple™ " FAA SA] A
P23, p. = P

Table 2. The state of p53, p21™*", and p16™* of
cervical carcinoma

HPV type (No.)  p53 p21™A™ 16™%*

HPV negative (4) W W w

HPV positive (42)
type 33 (1) W w w
type 58 (1) w w w
type 16 (39) NT® NT BA(1)PM(1)

type 18 (1) NT NT BA (1)

’) W, normal

% NT, not tested
) BA, the base alterations of p16 exon 3 in 2
of 39 samples of HPV type 16 infected cervical
carcinomas tested
9 pM, polymorphism of pl6 exon 3 in 1 of
HPYV infected cervical carcinomas tested

INK4a

INKda

(sample 16¥) 12] 11 183 1) (sample 9 )of| A
mobility shift7} )+ band7} T2 = o] DNA € 7]
Mg M-S AAstA . 28 el A exon 39
3'untranslated region (3'UTR)el] & 7]Ade] o]
7t #FEJ e Fd 229 F71MER Hw
g A3} sample 162 53384 7] A7} G=,
12] 311 sample 9H-& 580 & H 7] C7F T= =] g
Hol] &S #Qlstsith 12l sample 167 9
5407 @7] G7} C2 o] AAed ole B4
2Ho A% ehte GE Aoz 5t

o

]

HPVE] el o & A3+ 2 g—o‘
o] E6 3 E7TelA o 2]3) p53 & Rba}H+
o] @Al og o] Folxvtn &
] 1L18192728) ypy7telo] gl zp@ioto] gl
ol A 7kA] A A A F& A2 FF Ao
£ A28 2557 g,

B AHe 71 =o Hro] 7SS Holn

T Fo 2 BERE HPV 168 2 1838l 0] 7+
H2 G2 AFAFLANA ps3HrAate] Edd
o] of g} ps3o) <j& WaHo] Fru & p21™E
dzpe] o] 4e A FAFst T & multiple
tumor suppressor-FA 220 2 oy 7l pleNg
ARl o4& HPVAHE §5e] BAgle] ZAeh
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Figure 2. Electrophoretic analysis of PCR amplification products of p16

WAL and p16LNK4a in Human Cervical Carcinomas
L 2 3 4 5 M 6 7 8 9
pl6INK4a
exon 1
exon 2

exon 3

B -actin

INK4a

, p21¥**! b33 and B-actin genes

from cervical carcinoma samples. M represents 100bp molecular size marker. Lane 1: HPV type 16 sample;
lane 2: HPV type 18; lane 3: HPV type 33; lane 4: HPV type 58 and lane 5 - 9: HPV-negative samples.
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o] PCR-SSCP ¥4 & 443t A3} (Fig. 3) mo-

A
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=3 Paquette 5779 B ool E AZ7 H°¥o]]
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o]

A7 BE Aog BWastn o B Ao
A p16™* g A ate] o4 §F= HPVIE %
o BA Qo] 4682 AH Ao st ZAbS

A

A= p16™*e] exon 1 @ 2%= PCR-SSCP £A
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(sample 9t )ell A mobility shift7} 91+ band7} 3+
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Figure 3. PCR-SSCP analysis of p16™ ", p21™*" and p53 genes. Lane 1: HPV type 33 sample; lane 2: HPV
type 58 and lane 3 - 6: HPV-negative samples.

Figure 4. PCR-SSCP analysis of p16™**“ exon 3 in HPV type 16 and 18 positive samples. A shifted SSCP
patterns were observed in samples 9 (HPV type 18 positive) and 16 (HPV type 16 positive).

HAed 8 279 4714247 v ay 2% sample 9 2 5801 7

e 97 C7t TZ X35 o
sample 16912 533Wx €7 A7} G=, 183 $& dostgnt a3 s

ample 1631 2] 540 7|

ol
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Sample 9
Cancer

G ATC

Normal

G ATC

Sample 16

Normal

G ATOC

Cancer

G AT €

i

ODO>P>>>

Q
2

>
O>6 | >>00-0

Figure 5. Sequencing of p16"““a exon 3 DNA from SSCP-positive samples 9 and 16. Bands with a shifted
SSCP migration pattern were excised, DNAs were reamplified, cloned into pGEM-T vector and subjected to
DNA sequence analysis. One base substitution was observed at nucleotide 580 (C — T) in sample 9 and at nu-
cleotide 533 (A — G) in sample 16 compared with that of normal counterparts. The base substitution at nu-
cleotide 540 in sample 16 is found to be normal polymorphism.

A7] G7F C=E Hof e ol ddd ez
A=At o] 23 3UTRY F71M Do) ¥zt
p16™* mRNAS] Sty Ao EAE 7]7cke B
31 o}x @l o} Rastinejad9} Blaw* 18] 11 Ras-
tinejad 5°V°| tropomyocin mRNAS] 3'UTRo] A
Z2Y 9 2FINES A 2E 209
oha Bag b ik pl6™ <t FAA =& AT
o 4% 2 Bsle xHo BAFoz p1e™®
FAASY 3UTRY F71MF Edviolx Ttz
Aol BT Fx 7| w ol FF p16™ U sA
2o} 3UTRY 7)o thd AFE 2 gstafof
g Aoz Azt
2z =
2 AdFE AFEELE gz so ps3,
p21WA.F1 o p161Nmaox,]Z}__4 B o] B2 olo}
1 ol g fAzte] Wole} HPVZHS
A sl =A s o
F 4689 ATAEY 2Ho2HEH DNAS
283 o PCREM O HPYV 2442 9 &
HE AT A QA ggel A5
o] % 4gol A= HPVZIE o] flen) HPV 1638
ol 398 el =iz, 188, 338 281
58% ol 2tz 19lel A 1= AT HPV 33
2 583 e) ZAdo] ElE 239 HPVEEe) H

2 FL 4ol A ps3 XA o p21VA!
2 pl6™ g ate] E@Mo] §-FE PCR-SSCP
2 DNAY 7MY 2R WH S 5ot A 2
Z} DNAG 7|1 Mg e] o)de & & 3t d8 &
79 gollM FHA Wole] M} Ee pl6™
SALe] Wol2 A 469 AF A FALE
A3, HPV 163 2] 7ol &ld 13 (sample
16W) 22] 12 18 2] 7hdo] &<ld 13 (sample
9ol A p16™**“ - 2} exon 39) 3'untraslated re-
gion (3'UTR)o| A SAo]7} #HE =), sam-
ple 16¥12 533 A F7] A7} GE, 18] 3 sam-
ple 9 & 5805 F7] CIF TR X 8= of &
< #Qlst oy 223 sample 161 2] 540 5
47| G7} CZ Ho Y= ol TLA9 H4
Z2 9 A7IMET vug Ay dFdPe=
AU o] 3y 2= & o £ A7 =
HPV ¥} A3 7% %e] 24 ps3, p21WAe
2 pl6™ g Azt o] Aot AVBATL JE A
o2 Holn, HPVZE Fol| A 9] p16™*“e] 3UTR
o] g7] Holet AFARY LA BA= &
o2 s E 29t oy Azt

|
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