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Methylation Patterns of Cancer-Associated Genes in Breast Cancer

Sung-Bae Jee, Woo-Chan Park, Kee-Whan Kim, Ji-Il Kim, Chang-Hyeok Ahn, Keun-Woo Lim, Se-Jung Oh,

Byung-Joo Song, Sang-Seol Jung, Jeong-Soo Kim

Department of Surgery, The Catholic University of Korea, College of Medicine, Seoul, Korea

Purpose: To investigate the methylation status of cancer-
associated genes in breast cancer to assess its use in the
diagnosis of breast cancer and the relationship with distinctive
clinical and pathological features.

Methods: A total of 29 benign tumors and their adjacent
normal tissues as well as 67 malignant tumors and adjacent
normal samples, from women undergoing surgery for primary
invasive breast carcinoma at Uijongbu St. Mary’s Hospital,
between March 2003 and March 2005, were used. Eleven
candidate genes were chosen; P14, P16, DAPK, MGMT,
h-MLH, E-cadherin, RASSF1¢, Twist, RAR 8, HIN-1, and
Cyclin D. DNA was extracted from fresh tissues, and methy-
lation specific PCR performed.

Results: The number of methylated genes was increased
in the malignant tissues compared to the benign tumors and
adjacent normal tissues. 7 genes; P14, P16, MGMT, RAS-
SF1e, Twist, RAR 8, and Cyclin D, were more frequently me-
thylated in malignant than benign tumors, with the differences
in the p14, p16, and RAR 3, genes were statistically significant
(p<0.05). In benign tumors, the p16 and HIN-1 genes were
the most infrequently (6.9%) and frequently methylated (82.8

%), respectively. In malignant tumors, the h-MLH and RAS-
SF1la genes were most infrequently and frequently methy-
lated genes, respectively. The subgroup showing methylation
of the DAPK gene had a higher nuclear grade and greater
progesterone receptor negativity. The group in which the
RASSF1a gene was methylated, had greater estrogen recep-
tor (ER) and progesterone receptor (PgR) positivities. The
Twist gene was frequently methylated in the subgroup show-
ing higher nuclear and histologic grades. The group with HIN-
1 and cyclin D methylation had a tendency to show greater
ER positivity.

Conclusion: The subgroups showing methylated DAPK and
Twist should be more intensely treated and followed up more
carefully than those with RASSF1«, HIN-1 and Cyclin D me-
thylation. Gene methylation may be linked to various patholo-
gical features of breast cancer; however, this will require con-
firmation from larger studies. (J Breast Cancer 2007;10:51-8)
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31 Qo o]of] HH}o] 7]E2] geneticsel] = 7d oz
A epigenetics®] 71AE0] A} BRAStY ZT AA =L
Ak @) 1 5 w3l oaf reAlGHRNe] HARL A=
AR A7 B2Y31E)= epigenetics®] 717 74| w9
293t AcR §AX L2 WE|(promoter)?] CpG G7|HHE
Aol wdzg o R Qlaf J4E 2Hslk= AAEY wdo A
=)= dAdo] Ll bA Ert @)

FFIeelAl I Eslr) doju= A o8 gzl fAEoll=
A|3E=7)Z2 0| ToIS= pl14, pl6, Cyclin D, A|3EF-2H0]| o]
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M= Twist, E-cadherin, DNAS B351= MGMT, h—MLH,
2|31 Al S G o) Zefsl= RASSFle, DAPK, HIN-
1, RARS F°l Utk 3, 4) oA Wddke= A7t F3il
2] gl glof whah Ajze] A Aelx] ofH mHjo] Fake
u}o]. H]»ol—o] HLAHO 57\] 4—01—61— 19_1:1;]7(5) E?_]— §oolz 50
205 DNAQ ZH g3l ﬂ%éﬂ Ao RH R AFHE o
B -Fee 271X 2 Hotof| = 2hg-3F 4= Qi)

olu] &efzl TP | @X}OH ot Mgste] EAS 72 2%
HE Ao g 27] g 9 ol%, 27 gt §k3E7 5

of| Z-8-3k 4= Qirt. ofu] tiQtellA p16, MLHI, MDRI 3%
LR WE S wEd= A, A EAE oA Bl
= Aoz AdA Qi (6)

frerelA fazt wigslrE 24549 A B 4
Bthe 2A450] A1 9l=d]|, 2 microarrays o83t
Aol A] mlEElE Fgo] BIert 2 Fel vlste] CpG &
7Rk o] o wEakE A o2 Yepd o] gt 71A] ojojtt (7)
Twist®] Wdsh= G R R T dollA] o &3t A
2 el ¥, (8) COND22) Wid3h= F9Fe] 2ageof| u}
2} chefet vlEs et E 29t (9) PTENS] Wg3l= ErbB2e)
W FFY] 27, SsEa AuEe] e Aem dA
o} 10) T FretellA B4Rt vidske] adFolze Ao
FAEAL Eel] ofgriar A2l A daEE v Qo (1)

B ofqlo] B AALRZA]  oFXEorx A3} QHIOFZ R o] A

o o=, o°
o ?4_%511}94 HE3o] Feo) ZJolE dopd il [{7XL9] ||
HJ%U 8 M, HE EAE Aolofl ojwgt At
YUl otk pl4, pl6, RARS, MGMT, RAS-
SFla, Cyclin D, Twist, DAPK, HIN-1, h—MLH, E—cadherin
AR vdsbdeE wEsiglon o] fRES et
W7o 2t 7S F Aem &

o] 7)20] the 4
ol £5] vjeis}elo] o] A5}k 2105 SkelA] QlTHTable
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Table 1. Genes investigated in this study

Sung-Bae Jee, et al.

1. g3}t 5old FEa AR (methylation—specific
polymerase chain reaction, MSP) 715& AMg-8to] 471 &
A5l thstel st ol 2Alsleint
T

1. CHA

20034 3€FE 20051 3G7HA| AJRHE e S0l B 96
(8 29, o 679} Al F2lE dlon, A4
20 2 HE Hls-F22EE FZ7|H(phenol-chloroform
extraction procedure)®Z genomic DNAE F&31ic}, <+
3 ZellollAl A= 35Al0llA] 89MI(BwAT 51.4MN7FAI %2
AR 1371 ol A 3870 DB+t 27.971D)71A] o] Foi Tt
oFo] 37]9,]_ 7] 2 dleolglubd o) cx]_,_ ZA)5}A] ‘:3—’
M5+, ANAEZA ~&A|(Estrogen Receptor, ER), _ixﬂ
E|& 4=8A4(Progesterone receptor, PgR),
ZARIALE, o] B7 o= 20029 =3 American Joint
Committee on Cancer Staging System for Breast cancer
7} ARGEI ST, ATERAIRONA F 578(7.5%)9] ERtellA]
Qro] Apgo] dolitar, 11 5 3H4.5%)°] AFYsH o, Ek
Bt 37]= 2.65 cm©] K Table 2).
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DNAS] sodium bisulfite modification ¥ MSPE ©|-85}
ARk widsk A& 2RI & 51 15 uLof 1-2 pgo
genomic DNAE 1.7 uL.8] 2 M NaOHE 75l 37°ColA]
15871 vjeFste] ¥4d(denature)A1711L, 01014 9 pge] hydro—
quinone (I mg/mL)¥ 156 uL2] sodium bisulfite solution
(380 mg/mL)S 431tk DNACY 50 pLe] mineral oil& &7}
SFaL 164752t 55°C ofl vjeFslict. Bisulfite-modified DNA

Gene Abb. Gene Function

pi14 p-14 alternative reading frame MDMZ inhibitor

p16 Cyclin-dependent kinase inhibitor 4a Cyclin-dependent kinase inhibitor

Cyclin D D-type cyclin Regulation of transition from Gi to S

Twist Basic Helix-loop-helix transcription factor Epithelial-mesenchyme transition during metastasis
E-cadherin Epithelial cadherin Epithelial intercellular adhesion

MGMT 0-6-mehtylguanine-DNA Methyltransferase DNA repair of O6-alkyl-guanine

h-MLH Human mutL-homologue DNA mismatch repair

RASSF1@ Ras-associated domain family 1 & Ras effector homologue

DAPK Death-associated protein kinase 1 Interferon-induced apopototic kinase, pro-apoptotic
HIN-1 High-in-normal 1 Putative cytokine with growth-inhibitory activities
RAR B Retinoic acid receptor 3 Nuclear retinoic acid receptor

Abb.=abbreviation.
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Table 2. Characteristics of breast cancer patients

Clinicopathological factors (N=67) n (%)
Operation
BCS 24 (35.8)
MRM 42(62.7)
Stage
[ 15 (22.4)
A 24 (35.8)
1B 12(17.9)
A 7(10.4)
1B 1(1.5)
e 6(9.0)
\% 2(3.0)
Size of tumor (cm)
0-1 6(9.0)
1.1-20 19 (28.4)
2.1-3.0 28 (41.8)
3.1-4.0 6(9.0)
4150 6(9.0)
5.1- 2(3.0)
Histologic grade
G1 7(10.8)
G2 33(50.8)
G3 25(38.4)
Nuclear grade
G1 8(14.2)
G2 31(55.4)
G3 17 (30.4)
Histologic type
Invasive ductal cancer 60 (93.8)
Invasive lobular cancer 3(4.7)

BCS=breast conserving surgery; MRM=modified radical mastectomy.

+ QIA quick PCR Purification Kit (Qiagen, Melbourne,
Australia)& ol-&sto] AAIsHT:. DNA= 50 4L2] 10 mM
Tris—HCI (pH 8.0)& ©]-85t] 8&3}aL 5.5 uL.8l 3 M NaOH
£ 0]83}9] desulphonation A|Z1 5| 37°C oA 155 St wjjoF
3tk 6 L2 3 M sodium acetate (pH 5.2), 1 uL2] ¥
(glycogen, 20 mg/mL), 180 #L2] ice—cold absolute ethanol
< 0|83l DNAE HHATIF A|RE -80C olA] 30& 52t 1
skl 304 B9t ARSIt A AE Tl A (pe-
llet)& AzAZ1 5 20 uL.9] Milli-Q water]l A%-38Hresu—
spension) AT}, o]zt Wy o2 uldH bisulfite modified
DNA+= HE= PCROf| A= 3Tt,

MSPe] Zelo|H A (primer sequence)d}t Agt = (anne—
aling temperature, Tw), PCR product®] Z71E& Table 3]
Aslcet 2 Ll sodium bisulfite—converted DNAS &
9] 18 pLe] PCR S84 (19]9] FRtaants 5, 19]9]
Q-89 Zetoro] -t Mg &=, 0.4 uM2| ZF Zeto|o,
7831 0.1 uLe] Taq SEED F71813CE PCR ¥Hg-294C
oAl 58ZF “hot—start’ 3+ F 94°C 0|4 30-45%7F 35-40

cycleZ RHEslaL 245} A9t 25204 30-6024F & tha 721C
oAl 30-45%F FIL 787F 72°C of|A] upx|a} 914 ¥hg-o] o]
o2 =% 519lth. PCR producti= 2-2.5%2] oF7Fa Autel
(agarose gel)oll4] 7% 5(electrophoresis)sto] E4151I Tt
HE}ER] ¢ RARA 9] Zeto|H= bisulfite modification
% DNA7} Atk & S9517] 218l A= 3ieh 11719
frazict MSP7HA13E wf o] izt AE-E A AT = i
DNA ZHE3kE et 2 o= daizl oy 2 /et A&7}
FINET o E ARGE|Q on Pl DNATE 54 2w O =& AL
|E3 DNAZF S04 & A&7} blank® AR SiTh
pl4, pl6, RARB, MGMT RASSFla, Cyclin D, Twist, DAPK,
HIN-1, h—-MLH, E—cadherin®| W23}231E 969|2] A5
REEE At

- %= 2 =2 T HA(paired, independent T test)S A
Boto] A4, 9, oM 2A7bol - viEskE ARk A
Botoll Zol7t A=Al AL 7HolAlEA 8 (Chi—square
test) ¥ T4 A-EEA A (Fisher's exact test) S A3}
A, A, O 2R FAAEE e} Ao Zfol7t 9l
=X ZALsESI) 3] oj<=9] 28/ Pearson’s correlation)<
ARGl At oFA, AT o 2Rt wE s} Ao At
TAZY =R AT T A4 9 7l A7, A% of A
3 A (inear by linear test), T4 AHEEA LS A1
sto] 11719] F2; = g FeellA 2 {AAE9] wEst of
Fol 2 A EAEY oS AR 24
SHEAE ARESte] 2 fRPER A, FeRAET oMdE
FA 7hs7do] drit B Blasiyle), B p 32 SR
(two—tailed statistical test)22HE Aoz on] 0,014
frofeirhal weksileh, FAA el SPSS 12.0 #7|A1E AR
skeict,

2 o

207N FEFY FFA A WA AL mEshE=
W= Bt 4.79 £ 1.54470(F 2 170llA 2o 870 lom 3
o AFzA ol W) FAAH elE ek A= Bt 4.21+
2.04270(F 4= 170l 2 970 = 21t 2fol= IEHFig 1.

677 ePdEFe] Tz AolA 1He] A7} mlEsEl= A
= 34 5,944 2,33570(F 4 1ollA] Ft 117 om S 9]
gzl 1Y) AR WSt Al Bt 2,94+
L7407H(Z2x 07lflAl Z o) 772 23t 2ol 7} AU ckFig 2).
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Table 3. MS-PCR primers of specific genes analyzed in this study

Sung-Bae Jee, et al.

Annealing Product

Gene Methylation Forward primer Reverse primer tempe- - size
rature  (base
(°C) pair)
MGMT Unmethylated ~ 5"-GTAGGTTGTTTGTATGTTTGT-3 5-AACCAATACAAACCAAACA-3 59 121
Methylated 5-GGTCGTTTGTACGTTCGC-3 5-GACCGATACAAACCGAACG-3’ 59 118
p16 Unmethylated  5"-TTATTAGAGGGTGGGGTGGATTGT-3’ 5-CAACCCCAAACCACAACCATAA-3 63 151
Methylated 5-TTATTAGAGGGTGGGGCGGATCGC-3 5-GACCCCGAACCGCGACCGTAA-3 63 150
p14 Unmethylated ~ 5"-TTTTTGGTGTTAAAGGGTGGTGTAGT-3 5-CACAAAAACCCTCACTCACAACAA-3 62 132
Methylated 5-GTGTTAAAGGGCGGCGTAGC-3 5-AAAACCCTCACTCGCGACGA-3 62 122
E-cadherinun Methylated 5-TAATTTTAGGTTAGAGGGTTATTGT-3’ 5-CACAACCAATCAACAACACA-3 55 97
Methylated 5-TTAGGTTAGAGGGTTATCGCGT-3’ 5-TAACTAAAAATTCACCTACCGAC-3’ 57 116
DAPK Unmethylated  5-GGAGGATAGTTGGATTGAGTTAATGTT-3" 5-CAAATCCCTCCCAAACACCAA-3 63 106
Methylated 5-GGATAGTCGGATCGAGTTAACGTC-3 5-CCCTCCCAAACGCCGA-3 63 98
h-MLH Unmethylated ~ 5-AGAGTGGATAGTGATTTTTAATGT-3’ 5-ACTCTATAAATTACTAAATCTCTTCA-3’ 491 00
Methylated 5-GATAGCGATTTTTAACGC-3 5-TCTATAAATTACTAAATCTCTTCG-3 51 92
Twist Unmethylated  5"-GGTTTGGGGGTGTTGTTTGTATG-3’ 5’-CCCACCTCCTAACCACCCTCC-3’ 60.5 105
Methylated 5-GTTAGGGTTCGGGGGCGTTGTT-3 5’-CCGTCGCCTTCCTCCGACGAA-3 60.5 77
RARB Unmethylated  5"-GGATTGGGATGTTGAGAATGT-3 5-CAACCAATCCAACCAAAACAA-3’ 61 163
Methylated 5-GAACGCGAGCGATTCGAGT-3 5-GACCAATCCAACCGAAACG-3 61 142
HIN-1 Unmethylated ~ 5"-GGTATGGGTTTTTTATGGTTTGTT-3 5-CAAAACTTCTTATACCCAATCCTCA-3 55 136
Methylated 5-GGTACGGGTTTTTTACGGTTCGTC-3 5-AACTTCTTATACCCGATCCTCG-3 59 136
Cyclin D Unmethylated  5-AGAGTATGTGTTAGGGTTGATT-3 5-ACATCCTCACCAACCCTCCA-3’ 61 106
Methylated 5-GGCGGATTTTATCGTAGTCG-3 5’-CTCCACGCTCGATCCTTCG-3 59 101
RASSF1a  Unmethylated  5-GGTGTTGAAGTTGGGGTTTG-3 5-CCCATACTTCACTAACTTTAAAC-3 61 76
Methylated 5-GCGTTGAAGTCGGGGTTC-3 5-CCCGTACTTCGCTAACTTTAAACG-3 59 75
8r 6
241%  241% 24.1%
7 5| 17.2% 17.2% 17.2% 17.2%
6 -

Frequency
S

3.4%

3.4%

1 2 3

Frequency
w

4 5 6 7 8

10.3%

1 2 3 4 5 6 7 8

No. of methylated genes of benign tumors

Fig 1. Number of methylated genes, benign tumor vs. normal tissue.

o]:x-] o):'] o}:zx] J_]_ OFA] Zo]:___] 50):7411 /\]—o]oﬂ 117H g.xq
A7} WEsle) s g 22k 4.7941.5447), 5.94+2.33570
B Folgt 2to|7} QK Table 4).

OPJTFE] A9-, A Tk AT TR AR Aol A 11749]
FRAA7} e EEkE= 7ha=7he] A d (correlation)S BH A
A5 0,454 = 9] “Fd o] AUtHp=0.000, Fig 3). F9EF
O] 73, e kAT = YAATE 22 A 1719 5397
7h g stEl= 7i4=3e] AadS B A4 0.297 =9

No. of methylated genes of normal tissues

Jo] Wil FAA R E ou|7t GIAtHp=0.117, Fig 4).

zt %W} R TS 22Tt o TR olA WSk =
QIS vwsl B 7702) -2 K pl4, pl6, MGMT, RASSFla,
Twist, RARS, Cyclin D)= oVJE¥2Z o)A wg3lr} wol &
= A& sk 4= qlglon, oF 3/0e) 5 Hpl4, pl6, RARR)
= AR felaolet. sHATE 4702] HAAHDAPK, h—-MLH,
E-cadherin, HIN-D)I|Al &3 £ Z2]olA] mlEsir} wo| =
QAT FAH 8 fol5kxl gtk A TG 2AolA pi6o]
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No. of methylated genes of malignant tumors
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Fig 2. Number of methylated genes, malignant tumor vs. normal tissue.

[,
N
1

[

o
T

[ ]

[e<]

No. of methylated genes of tumor tissue

0 I I I I J
2 0 2 4 6 8

No. of methylated genes of normal tissues

Fig 3. The correlation of numbers of methylated genes between
normal tissue vs. malignant tumor.

Table 4. Comparision of numbers of hypermethylation in 11
genes
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Fig 4. The correlation of numbers of methylated genes between
normal tissue vs. benign tumor.

Table 5. The comparison of methylation status of each gene,
benign tumor vs. malignant tumor

P
Benign tumors (N=29)

Normal tissue VS, Tumor tissue

42122042 4.79%+1544 0.156*
Malignant tumors (N=67)

Normal tissue VS, Tumor tissue
2.94+1.740 5.94+2335 0.000*

Benign (N=29) and malignant (N=67) tumors

Benign tumor tissue  vs.  Malignant tumor tissue

4.79%1544 5.94+2335 0.006'

*: Paired T-test; " Independent T-test.

6.9%= WEst W7t 71 Wkl HIN-10] 82.8%= 7V &=
ek oA 29k 220 h-MLH7} 14.9%2 HE3} Hler} 7}
k1 RASSFIa7} 83.6%5 714 &= tHTable 5).

Benign tumor  Malignant tumor

Gene tissue (%) tissue (%) p

p14 379 68.7 0.005*
p16 6.9 38.8 0.002*
DAPK 55.2 53.7 0.896*
MGMT 20.7 38.8 0.084*
h-MLH 17.2 14.9 0.767'
E-cadherin 51.7 46.3 0.623*
RASSF1 a 759 83.6 0.374*
Twist 48.3 68.7 0.058*
RARS 379 59.7 0.050*
HIN-1 82.8 73.1 0.310*
Cyclin D 448 49.3 0.690*

* Chi-square Test; ": Fischer exact Test.
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Table 6. The comparison of methylation status of each gene,
normal tissue vs. malignant tumor

Sung-Bae Jee, et al.

Table 7. Logistic regression of hypermethylation status, benign
tumor vs. malignant tumor

Normal tissue  Malignant tumor

95.0% C.I. for EXP(B)

p Exp(B)
Lower Upper
p14 037 3.508 1.076 11.439
p16 .009 9.253 1.756 48.764
HIN-1 025 173 .038 801

Gene (%) tissue (%) P

p14 46.3 68.7 0.009
p16 224 388 0.039
DAPK 20.9 53.7 0.000
MGMT 134 38.8 0.001
h-MLH 104 14.9 0.436
E-cadherin 35.8 46.3 0.219
RASSF1a 46.3 83.6 0.000
Twist 134 68.7 0.000
RARB 20.9 59.7 0.002
HIN-1 46.3 73.1 0.000
Cyclin D 17.9 493 0.000

*: Chi-square Test.

Table 8. Logistic regression of hypermethylation status, normal
tissue vs. malignant tumor

95.0% C.I. for EXP(B)

Exp(B)=0dds ratio.

Table 9. Association between gene promoter methylation and
clinicopathological features

P Exp(B)
Lower Upper
pl4 011 4.069 1.376 12.033
DAPK .046 3.215 1.020 10.133
RASSF1a .020 4.785 1.285 17.819
Twist .000 13.696 4.025 46.603

Gene p
Nuclear grade (N=56) DAPK 0.039'
Twist 0.032*
ER (N=66) RASSF1a 0.001'
HIN-1 0.031*
Cyclin D 0.020*
PgR (N=66) RASSF1a 0.001'
Histologic grade (N=65) Twist 0.022'
Normal tissue (N=67) DAPK 0.000*
RARS 0.004*
RASSF1a 0.001*
p14 0.050*
MGMT 0.002
E-cadherin 0.000*

Exp(B)=0dds ratio.

7k f IR R o] T 22T 29 A 22 oA HESE
= A Zof 220X WEslr} o] =
pom SAHHORE ofu|glA| oty FolA mEst Wol El=
QAR pl4, pl6, DAPK, MGMT, RASSFla, Twist, RARS,
HIN-1, Cyclin DT} (Table 6).

A2 A3} o 2 A7) Logistic 3| FEA & Hwat A}
pla7} WEshE PR A9 TURZ o] Fdut oA TS
o] 3.508Hl =}3L(p=0.037), pi6o] HESFE FU 79 F9
Zz]o] oFdrL} oAU 7HsAl0] 9.2538) &3k (p=0.009),
HIN-10] Wgshd £l ¢ SdR2o] FAHct o244 7}
54901 0.1738) =0 THp=0.025). ThA] D3PH HIN-10] wEs}
H S B Frzo] ARt FAAY 7Hs4do] 5.780H)

ox

O

AR T} o 2 A7k Logistic 3|84 02 v w3k Ay}
plZt gl Bol= 30| AR AHrt g 22U 7}
5401 4.0698) E3EeH(p=0.011), DAPK®] 73-$- 3.2154) =%t
THp=0.046). RASSFla= 4.7858) %3421 (p=0.020), Twist
£ 13.696HH =2 A 2 & YERITHp=0.000, Table 8).

1] f3AF & obg FgellA] ZF /25 WEst o7
o k2 EAJ (o], Fekel =71, W7, Helelubd Ho| o %

*: Chi-square test; ": Linear by linear test; *: Fischer exact test.

3b4 5+, W5, ER, PeR, ps3, BrbB2, 791 42
A WEsh-§S HlEeldc), DAPK $847] vEsisls 18

4 DAPK

clear grade)o] AR 02 =9)11, PgRo] &4l

A7 HEekE A o Rl sl Sanu-

He Hert

=T RASSFla 57217} vlEss]= 2Fol4 RASSFle &
AL vEa3kE|A] ¢ 15l vIs ERY} PgRo| @F/d 0.5 e}
U= RIert =oket Twist A7 e sk 2ok Twist
A HEstER] o= el el 225k FE(histologic
grade)@} 3 55o] AW & =9ttt HIN-1, Cyclin D441
A} Z¥zto] Weslel= 2504 HIN-1, Cyclin D 434 242h
o] MlEstE]R] o= Tl vIs] ERS] o3 ¥l=rt =94th pl4,
DAPK, MGMT, h-MLH, E-cadherin, RASSFle, RARS

TR R A 220)A wEelE A9 oM FdEA0lA

L mEskE 7s/do] 3k thTable 9).
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o] =7, Pz A Moo i 1 3
PgR, p53, ErbB2 5= ZAF810™, MS-PCR ¥R A3
sto] ATE A3t

FHAAZ R oA ol

SR e} AL Bess of
TR A= wES} 77t folehA B Ae= vehd
WA PR ol TR AL 5

o2 ek, %, SFURIe] AR Al A
2 |37} ofn] WAt A=Al Z1egt eo] oSl
231 Ao| opdrt =32 4= qlt}, $HH, Logistic 3754

ol M= pl4, pl6, Twist 5°] MBSk B¢ 1 222 FATY
Ho} oPESY ghEo] =& A o' UENEO™, pl4, DAPK,
RASSFla, Twist 5°| #lEsFd 3¢ 11 2412 A2 Ht

opigasorel SHo] 8 AR L),

U o - oz
-0 N ['E 0

0.

[o}

[e]

0.

B

J

e
d

0.

pl4, p16, RARB% ;HA]»ZXLOH-liol: g_g [S17S =Xe) e} B
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