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Associafion between Promoter Hypermethylation of the p16™“ and hTERT
Genes and Their Protein Expressions in Human Breast Cancer

Su Min Lee, Hyeon Woo Yim, Ahwon Lee', Woo Chan Park, Je Seung Lee?, Won Chul Lee

Departments of Preventive Medicine, 'Clinical Pathology and *Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: This study was undertaken to observe the pattern
of methylation of the p16™“* and human telomerase reverse
transcriptase ("TERT ) genes and the p16 and hTERT pro-
tein expressions in invasive ductal carcinoma of the breast.
In addition, we evaluated the relationship between the methy-
lation status of the two genes and their protein expressions.
Methods: We performed methylation-specific PCR (MSP)
and immunohistochemical staining in 63 breast cancer spe-
cimens.

Results: There was no statistical association between p16™<“
gene methylation and the histological grade (tumor grade,
tumor size and lymph node status). Methylation of the hTERT
promoter did show significant differences according to the
histological tumor grade and tumor size, but there was no
clinical significance. Methylation of the p16™<** and hTERT
genes was found in 22.2% and 31.8% of the specimens, res-

pectively. A negative p16 protein expression (0-10% expre-
ssion rate) was observed in 38.1% of the specimens (24 of
63). A positive hTERT expression (more than a 25% expre-
ssion rate) was observed in 73.0% of the specimens (46 of
63). There was no statistical significance in the relationship
between the methylation status and the protein expression.

Conclusion: Our data suggest that methylation of the p16
and hTERT genes is not associated with their protein expre-
ssions according to Immunohistochemisty. There seemed
to be another complicated mechanism for p16 inactivation
and hTERT activation in breast cancer. (J Breast Cancer 2007;
10:59-67)
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2. DNA & bisulfiteE 0|28t DNA HE

Z2] 0] HAJS: 2|431817] 981 RNAlator (Ambion, Aus—
tin, USA)ell ¥ F -70C o ¥&2a H 49 228 o
© 2 DNeasy Tissue Kits (Qiagen Inc, Avenue Stanford,
Valencia, USA)E AF&-3t0] DNA E&]8lict o|gA] =3+
DNA+= 1% agarose geloll 27| 9&5to] dsDNAE ER1813Tt.
o]2Jgt DNA® bisulfiteg #2|51] modificationA]7]% DNA
nucleotide % cytosine®] uracil® A2Fe] =t o]t} methyla—
ted cytosine uracil2 H=A] ¢kl T2 cytosine L&
ol Q1A Elo] unmethylated cytosine™ methylated cyto—
sine= -Ee 4= QA Ftk 60 w18 DNAY| 3M NaOH (App—
lied Biosystems, Foster City, USA) 82 6 uL, 75} 75°C
oA 107} ¥Eg-A1AH DNAE BAJAIFTY, 1 % sodium bisul—
fite® DNAE W&A]7]7] $J8) 4.8M sodium bisulfite (Sig—
ma, Missouri, USA) 750 uL.2}10 mM hydroquinone 42 uL
= 713t & wax (Roche, Mannheim, Germany)& ¥ 55
C, 5AIRE &&E uk3AIFEL A B & Centricone 3D co-
lumn (Millipore, billerica, USA)Z- ©1-85to] €4 &2st3ich
3M NaOH 10 uL #7lsled 37°C, 158 5<F WS- & DNA 3
& $138l 3M sodium acetate 30 uL.e} ethanol (100%) 400
uLE 3718k -70°C oA 1AIRE §EGAIX] Bhd 1581 Al
2] sioict vRere 2 AJAE 918l 70% ethanol 7 - A4
Hejato] Aol 7z & TE 100 uL=2 S-3iA1%ch

3. Methylation specific PCR (MSP)

21212 wEst e E AAlSRE W 5 methylation—spe—
cific PCR (MSP)7} B2 o 2 AgE]=d| 1 Y] bisulfite
A2, g3k cytosine HEEL @3k 2] ¢k cytosine
2 uracil2 FEHLEEE WsHA]7]7] wjgel, WEd} AR
TE3E 5= Qlth. pl6, hTERT 571419 LR WE F9J9] Alo]&
Alof g3} = QEA] ARE 2RI | S8l wEst So) S5
FAAHS(MSP)S A5t

DNAE bisulfite %213t 5 Hg2kd DNAS} H|H[ €3} DNA
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£ TEHE = Qe 249 Al A (primer) & ©1-8-5F3IT (18, 19)
PCR (Bio—rad, Hrercules, USA) 2712 95°C oA 30%, Zz+
9] 2% (annealing temperature)}+= p16 62.5°C (U), 63.7
‘CM); hTERT 58°C (U), 58.5°C (M); 30%, 72°C 30% Wk&-
AR 403] HEESEGITE 13 72°C 58 dAsE S Rke-& 54
shglem, 33] vk Attt 5= DNA tiil 7+
g1, YR Z CpGenome methylated DNA (Chemicon
international inc, Boronia Victoria, Australia)E AM-5H31
t} ZZ ¥ PCR AFEE-S 2% agarose gelollA] A7] 9% (Mu—
pid, Tokyo, Japan)shed Z1z+o] w|els) Atef & kst (18,
19) widste] gt 2AK= 33] REEsIo] AESI3Ar
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Tissue array block= 4 pm F72 B-43l0] 40| gule}
A3} Y S 2t 3o 24 35S 571 ik
pH 6.0 citrate &5HS ©]-83| microwave oven®l 1587+
Ax sk, 22 f Zitska o] 2-8-5 A6l flste] 3%

Table 1. Clinicopathological characteristics of breast cancer
(n=63) used in this study

Clinical parameter No (%)
Age
<50 35(55.6)
>50 28 (44.4)
Mean age (range, yr) 51.6 (34-85)
Tumor grade (histological)*
| 14 (22.2)
I 34 (54.0)
1l 15(23.8)
Tumor size
<2cm 26 (41.3)
2cm, <5cm 34 (53.9)
>5cm 3(4.8)
Lymph node status
Negative 35 (55.6)
Positive 28 (44.4)

*: Modified Scarff-Bloom-Richardson grading system.

TiEEREAe)] 1087 A7) & TBS SeH o2 A8 o
A= o 22 A1 p16 (1:200 dilution, DACO, Kent,
Denmark), hTERT (1:200 dilution, 44F12, Newcastle upon
Tyne, UK)E ARESISITE ZF YA} A= 45°CollA 6021t 1t
SAIFL}, o] A (biotinylated anti—-mouse immunoglo—
bulin antibody, Dako. Colorado, USA)S Ak2ollA 2087t
Z2-A)A biotin—avidin 0| 232 43t & DAB, 3 —dia—
minobenzidine tetrahydrochloride solution (Research Ge—
netics, California, USA)E 7}5o] WHAIAI7]
SO 2 tix AMsIGITt Fe) dn|H o2 yhaksto] Ajazdlo] 2z
A0 7 A FUA| LY =5 Alo] ME-ES 5I3ITh

% hematoxyln

DNAE 22| of YA2ZTHE micordissectiondlA] 3471
ol Z3gAIE7E Aol 23 7ol Ak, webA] wEst
o]l gfgt MSP 237} methylation PCROIARE %Ado] L& 79
2} unmetylation PCR¥} methylation PCROIA S-A]oll A2

2 YL 7 MSP Ao 2 A2J31%al, unmethylation PCR

ATt QFgo] Lhe AH9oll= MSP -S4 08 A olagir), & ot

olA= vdstel W HMate] TS HA}l 51317] wfiZell

&2 Hgd} 52 deletion?] 7Fs/d0] 9= & PCRoA 25 &
AR Aol 5 Zﬂ—cﬂoﬂﬁ A| LI5S, pl6— 5 ZoRA 0]
10% Olol-oﬂ/\ﬂ o= E n Jo = 25% O]

soflA A HhE-= E‘ﬁ o] 5oz JAskc), Zzke] [t
of thet wjgsl Wy {Fel Tty e 2l Chi-
squared teste} B AR Fisher's exact testE &7
e} APt FAREAE SAS Software Release 8.01 (SAS
Institute Inc, Cary, NC, USA)S ARE-alo] =a4513ict. p 3ol
0.05 vt off FAA = foJsrtar 7Hrsl3ict,

p16 hTERT

500
bp

u M u M - +

Fig. 1. Representative Methylation-specific PCR (MSP) results
are shown for four genes (p76 and hTERT) in breast cancer sam-
ple. MSP was performed on bisulfite-treated DNA form breast
cancer. MSP products were run on a 2% agarose gel. unmethy-
lated DNA <U>, methylated DNA <M>, negative control (DW)
<->, positive control <+>, 100 bp DNA ladder <L>.
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(4.8%)01%0m, N} HzA Ho| kAL 28'H(44.4%), S4-E
357(55.6%)°1AcHTable 1).

2. fHiet ZXl0f|M p162t hTERT RTX} oSt Bl

T2t DNA 637 & p169] Z2HE Fejo] §-xxlof tigh
MSP %A WIZE 1494(22.2%), MSP -243-2 399)(61.9%)°13)
31, metylation PCRY} unmetylation PCR & t} 2491 4%
= 109315.9%)°1%th, hTERTS] 2 W E| F9jo] Sxixlof )
SF MSP %42 20941(31.8%), MSP 2432 3294|(50.8%)°1 41,

Fig 2. Examples of immunohistochemical staining: (A) p16 staining of normal breast. (B) p16 positive in breast cancer. (C) hTERT staining
of normal breast. (D) hTERT positive in breast cancer. All sections is x 400.
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metylation PCR¥} unmetylation PCR & th 241¢] 39+
117(17.4%) 1A cHTable 2, Fig 1).

Table 2. Methylation of p16 and hTERT from representative
Methylation-specific PCR (MSP) assay

Locus MSP (+) MSP (-) NA Total (%)
p16 14(22.2) 39(61.9) 10(15.9) 63 (100)
hTERT 20(31.8) 32(50.8)  11(17.4) 63 (100)

MSP (+)=only methylation PCR (+) or metylation PCR (+) and unme-
thylation PCR(+); MSP (-)=only unmethylation PCR (-); NA=metylation
PCR (-) and unmethylation PCR (-).

Table 3. Relationship between clinicopathological finding and
methylation

Methylation
p16(%) hTERT (%)

Clinicopathological
parameter

Positive Negative  Positive  Negative

Tumor grade
| 4(333) 8(66.7) 6(50.0) 6(50.0)
I 7(259) 20(74.1) 13(46.4) 15(53.6)
1l 3(21.4) 11(786) 1(83) 11(91.7)

p-value 0.833 0.041

Tumor size
<2cm 4(18.2) 18(81.8) 13(54.2) 11(45.8)
>2.cm, <5cm 10(35.7) 18(64.3) 6(23.1) 20(76.9)
>5¢cm 0(0) 3(100) 1(50.0)  1(50.0)
p-value 0.549 0.033

Lymph node status
Netative 6(20.7) 23(79.3) 9(32.1) 19(67.9)

Positive 7) 11(458) 13(54.2)
p-value 0.645 0.618

Table 4. Cell counting of p16 and hTERT from immunohisto-
chemistry are shown (%)

Protein IHC (-) IHC (+) Total (%)
p16 24 (38.1) 39(61.9) 63 (100)
hTERT 17 (27.0) 46 (73.0) 63 (100)

IHC (-)=p16 <10% & hTERT <25%; IHC (+)=p16>10% & hTERT >25%.

Table 5. Relationship between immunohistochemistry and me-
thylation status (p16 and hTERT)

IHC/MSP MSP positive  MSP negative p-value
p16/p16
Negative 5(23.8) 16 (76.2) 0.727
Positive 9(28.1) 23(71.9)
hTERT/hTERT
Negative 5(41.7) 7(58.3) 0.795
Positive 15(37.5 25 (62.5)
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Fig 3. Relationship between the methylation status in promoter
lesion for p16, hTERT gene and immunohistochemistry positive
cell percentage for p16, hTERT protein. Notes: MSP (+)=only
methylation PCR (+) or metylation PCR (+) and unmethylation
PCR (+); MSP (-)=only unmethylation PCR (-).
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(514)2] p16 TLE S4BT, b
164, Bt 654 tio 2 HARZ SIS X35t
RAATFHESE] 5% oldd Al Fdor T3t .
(20891)2] p16 ThrE oF/dEo] BTt (33) WAL
T 715 2 246% 1Eh, F= 243(5-10%), F310%
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