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Methylation and Aberrant Expression of the p16 Gene in
Cervical Carcinoma
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Abstract: To detect hypermethylation and aberrant expression of the p16 gene in cervical carcinoma (CC), methyla-
tion-specific PCR (MSP) was used to determine the methylation status of 5°CpG islands of the p16 gene, loss or de-
crease of p16 expression was analyzed by immunohistochemistry (IHC) , and homozygous deletion of exon 1 (E;) and/
or exon 2 (E;) was determined by PCR in 60 cases of CC at different pathological grades and clinical stages. The re-
sults showed absence of methylation and presence of normal expression of the p16 gene in the control and adjacent tis-
sues of CC. Hypermethylation, loss or decrease of expression and deletion of the p16 gene were detected in 21.67 %
(13/60), 51.67% (31/60) and 15.00% (9/60) of the tumor tissues. respectively. The rate of p16 expression marked-
ly reduced with the increase of clinical stages. Our data suggested that inactivation of the p16 gene was a frequent
event and positively correlated with pathological grades in CC, and that methylation of the p16 gene was an important
event in carcinogenesis of CC.
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Table 1 Primers for Msp analysis of p16 gene
1
Size of
1.1 Name Primers sequences(5’— 3") products
60 P16-MF  CTAA GCTTAGAGGGTGGGGCGGATCGC 243 bp
° P16-MR ATGGA TCCACCTAAATCGACCTCCGACCG
1988  FIGO G .G G .
. P16-UF  GTAA GCTTAGAGGGTGGGGTGGATTGT 243bp
1989  FIGO I.I.0I0 P16-UR ACGG ATCCACCTAAATCAACCTCCAACCA
vV . 30 :M WU ,F R
30« Hindll ~ BamH I
—70C DNA) , 10 Note: M represents methylated -specific primers.and U unmethyl-
R ated-specific primers. F and R, sense and antisense primers, respec-
1.2 DNA tively. Recognition sites of Hind[l or BamH I are underlined.
DNA
DNA DNA 1.3.3 PCR
1 éo/ ’ 50 pL .10 X PCR Buffer ,5 pL;
S ’ 25 mmol/L dNTP . 2.5 ulL; P1(P16-MF
s Asso / Asgo (A s OoD)
| Beel.9 P16-UF), 1L ; P2(P16-MR  P16-UR) ,
T ° 1 uls 28.5 L ; DNA 2 uL;
1.3 p16 g g "
25~50 uL;2.5 U Taqg 0w,
1.3.1 DNA
2 ug DNA 50 uL. S ) )
:95 C,5 min;95 T ,30 s;55 CT,30
2mol/L  NaOH 5.5 uL( 0.3 . . .
o i 3;72 0730 3335 ;72 094 mino 4 C
mol/L) , 37C 20 min, 30 uL 10
mmol/L (Sigma) , . 520 uL i
) 1.3.4 6%
3 mol/L (Sigma S-8890) , ’ N
, , ., 50T 16 h, ‘
s DNA  Wizard DNA Clean -Up System 1.4 p16 E, E.
(Promega A7280) DNA 4T -—
20T o 5.5 uL 3 mol/L 1.4.1
NaOH ., 15 min, 10 mol/L 33 p16 (6], E.E
uL , 3 DNA(—20T , Exon1 : P1, 5-GAAGAAAGAG-

s 30 min),

70%

, » 20

GAGGGGCTG-3"; P2, 5-GCGCTACCTGATTCCAATTC -
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3, 340 bp, Exon2: P1, 5-GGCTCTACA-

CAAGCTTCCTT-3";P2, 5'-TGAGCTTTGGAAGCTCTCAG- 2
3, 427bp, 2.1 p16
B , B- 10 60

actin: P1,5 -GGCGGCACCACCATGTACCCT -3"; P2, 5'- p16 ¢ 1., 60
AGGGGCCGGACTCGTCATACT -3°, 312 13 ., 21.67% (13/
bp. . 60), o I~
1.4.2 PCR I 6 , 25.00%6/24).,M~N 7 ,

DNA , 19.44% (7/36) , (P>0.05C 2),
p16 E..E, B-actin, PCR 20 - S R S PR I B S|
ul . H,0( )12 b ;10 X [ S R SR oF B % R N B B S I I PR L

Buffer 2.0 uL ;P 1 (10 pmob .1 yL ;P2C10 pmoD) m

TuL 5 dNTP (2.5 mmol/L) .1 L ;Tag 0.5 uL

(2.5U0);  DNA.2.5uL, PE9600 DNA ! p16 Msp
U: sM: 1~6
:95 C .5 min; 94 T ,50 s; 58 » 35 5
T.60s;72 T ,905s;35 ( 45 ) , DNA Sss I
72 C ,10 min, 8. ;9.
1.4.3 PCR DNA pBR32/Msp I .
7 uL PCR 1.5% (g/v) Fig.1 MSP of p16 gene in cervical carcinoma
( EB 0.5 ng/mL) The presence of a visible PCR product in lane U:unmethylated;
’ ° ° M. methylated;Lanes1~6:cervical carcinoma, 2.3.5 showed
PCR p 16 ’ p 16 positive ; Lane7 : Human placental DNA was treated in vitro with
PCR »PCR o excess Sss [ methytransforase was used as positive control;
1.5 p16 Lane8 : DNA from normal cervical tissue;Lane9 : water control.
1.5.1 pBR32/Msp I as the molecular weight markers.
p16
s-P . p16 : 2 P16
S-p Table 2 Significance of methylation of p16 gene in
cervical carcinoma
° Clinical stages No. No. of methylation Percentage( % )
1.5.2 I~1 24 6 25.00
A: s m~N 36 7 19. 44~
,0 ; 1 x I~ P=>0.05,
. 2 B * means P>0.05 compared with the clinical stages [ ~ I .
’ [} 0 H <30 % ’ 1 H 2 2 16
30%~60%.2 ;  >60%.3 . ' 0 P 50
AXB. o 16 60
“+”( >; 2~4 “++”( );>4 p E1 EZ o
g pn ) Ch o g .E, 6.67% (4/60) ; E, 8.33% (5/
’ “+‘ . 60 ; ; (E
’ E,) 15.00%(9/60). p16
1.6 '
. 12.73%

(x*)
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(7/55).33.33%(1/3) 50.00%(1/2) .

. M~N p16

p16 E. E I ~T(P<C0.05C b5),
G (0/8), G, 11.90%
(5/42).Gs  40.00% (4/10) (P< 5 P16
0.05). 13 E, .E, . Table 5 Expression of p16 gene in
cervical carcinoma with different clinical stages
60 p16 1
2, PB-actin . p16
3. 4 2. Clinical . Expression of p16 protein
‘i stages (++~+++)% (+~—)%
No. No.
L I~1 24 19 79.17 5 20.83
bty bl M~V 36 10 27.78 26 72.22°
* I~1 P<0.05,
* means P>>0.05 compared with the clinical stages [ ~ I .
2 p16 E, PCR
M:DL 2 000 :1.5.9 ; 3
2~4,6~8 ;10
Fig.2 p16 gene exon 1 of cervical carcinoma ’
PCR analysis N N
M:DL 2 000 molecular marker; 1.5.9 showed deletion; . p 16 .
2~4,6~8 showed positive; 10 : B-actin. 6] ) p 16
3 p16 5’ CpG .
Table 3 Relation of p16 gene deletion and PCR(MSP)
pathologic Types in cervical carcinoma .
E, =3 o
Pathologic type No. E: deletion E, deletion 60
Squamouse cell carcinoma 55 3 4
Adenocarcinoma 3 1 0 p 16 N 16
Clear cell carcinoma 2 0 1 p16 , P 16
4 p16 , o
Table 4 Relation of p16 gene deletion and pathologic p16 o
grades in cervical carcinoma Virmani -
3 E , p16
Patholocg;:c grade Ng. E; degletlon E» doelxehon 20% ; :
Go 42 2 3 , .
Gs 10 2 2
* G Gs P<<0.05 . ’
* means P<C0.05 compared with G; and G; , respectively. 4
[8.9]
2.3 p16 DNA (1)
60 p16 , Southern
48.33%(29/60)(++—+ + +),pl6 . PCR RLGS (restriction landmark genomic
(+ =) 51.67%(31/60), scanning) MCA(methylated CpG island amplifica-
I~1 79.17 % (19/24) ,p16 tion), (2) DNA
20.83% (5/24); M~ N PCR (methylation specific PCR, MSP)™'*/,
27.78% (10/36) ,72.22% (26/36) Southern ,
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B-actin ,
) 60 9
p16 ) 15.00% (9/60) ,
p16
12.73%(7/55).33.33% (1/3)
1/2), o
PCR 57  HPV(+) 3
, 1 p16

50.00%
Kim

o

60 p16 )
p16
I~T .
,60
21.67% (13/60),13

;p16

p16

p16
15.00% (9/60) ,9
H p16
p16 o
p16

60

36.67%.p16
51.67% ,

p16 ,

( ) .

60 31

(2]

(3]

(5]

[6]

7]

(8]

(9]

(10]

(1l

p16 , p16
70.97% (22/31), p16
s p16 o
60 ; p16

G .G C 9 :G5 G4 ),

p16
p16 o

p16 CDK4 ,

o p16

(References) :

NoboriT,Miura K, Wu D T. Deletion of the cyclindepent kinase 4
inhibitor gene in mutiple human cancers. Nature , 1993, 368 ~
753.
HermanJ G, Merlu A, Mao L. Inactivation of the CDKN2/p16/
MTS 1 gene is frequently associated with abberant DNA methyla-
tion in all common human cancers. Cancer Res., 1995, 55.
4525~4530.
Bird A P. CpG-rich-island, and the function of DNA methylation.
Nature , 1986,321(15):209~213.
Tycko B. Epigenetic gene silencing in cancer. J clin Invest. 2000,
105(4) :401~407.
ZHAO Ying-She, ZHANG Si-Zhong. Detection of methylation status of
tumor suppressor gene p 16 by methylation specific polymerase chain
reaction. Chin J Med Genet , 1999, 16(5) :233~236.
s . PCR

,1999,16(5) :233~236.

Wong Y F,Chung T K, Cheung T H. p16INK4A and p15INK4B al-

p16

terations in primary gyneclogic malignancy. Gynecol Oncol,
1997, 65:319~324.

Virmani A K, Muller C,Rathi A. Aberrant methylation during cer-
vical carcinogenesis. Clin Cancer Res ,2001,7(3) :584~589.
Dong S M,Kim H S.Rha S H. Promoter hypermethylation of mul-
tiple genes in carcinoma of the uterine cervix. Clin Cancer Res ,
2001,7:1982~1986.

Wang H,Ma H U. Expression and significance of p16 protein in
cervical cancer. Modern Gynecology and Obstetric Progress ,
1998,7(1):11~14.

Herman J G.,Graff J R,Myohanen S. Methylation-specific PCR: a
novel PCR assay for methylation status of CpG island. Proc Natl
Acad Sci USA ,1996,93(18) :9821~9826.

Fan X.,Inda M M, Tunnon T. Improvement of the methylation spe-
cific PCR technical conditions for the detection of p16 promoter
hypermethylation in small amounts of tumor DNA. Oncol Rep
2002,9(1):181~183.



