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5. Single nucleotide polymorphism, SNPs

1) DNA &

22 g £55 5 em] FAE 10 b 15
ml tubeol] %71 1 ml9] xyleneS A7}l e}l A
Asliet. @32l $ ethanol 2 xylene Al A S A
2w xylene?} ethanol& A*|= #4-& Al W HH=3t
% proteinase K (50 g/ml)7} §Hf-% lysis buffer (10 mM
Tris-HCI, pH 8.0, 100 mM NaCl, 10 mM EDTA)= ZA
< A2]3 DNAZE 2] ¢ L= ssdet. 50°CellA
3154F E9k w4170 & QiaAmp DNA mini kit (Qiagen,
Germany)<S- ©]-8-3}] genomic DNAE- ¥-2]35}git}. H-2]3t
DNA+= 260 nmel|d] F35=5 ZA3}e] AeFs}s] on
50 ng= template = AH8-8}o] PCRS 43§ 3}3ith

2) THEAAHHEHPCR)
%3t DNAE template2 3}] PCRS 4-383}ick
Primer+= %)¢] Primer3 softwares ARS8} designd}sd

t}. Primer+= Genotech (Daejeon, Korea)oll 4 §H4d3te] A}

Table 1. PTEN primer sequence

4331 th(Table 1).

Genomic DNA 50 ng@} primer 10 pmol< Accupower
PCR premix (Bioneer, Korea)oll 7}k A A| w345
£ 20 17} E| =% s}od PCRE S33}sitt 95°CollA 5
B2 Z271WAS 3 ohg, 95°CellA] 3027F WA, 53°Cel|
A 30271 23k 72°Cell A 3027F oA kS-S 403] WM
3l 72°CellA] 57t A WS sk HoR
PCR A& vH2]5ksic). PCRo] Ext th- 2% agarose
gelollA] 17]435-8193 2 UV transilluminatorS o]4-3)
Aske elsheink

3) SNP 41%

PTEN2| SNP A4 7]Z&o] k%% =%3} HapMap
databaseS Z32 3FIth” SNP 1512342138 Zhang
S¥0] Hb3} =H-o)| 4] nicotine dependence®} G1FHAI 0]
o2 Hu% SNP marker % 3H319| hete-
rozygosity”} 35 715 A" 31SA Tk 5= HapMap database
o B 1% PTENS] SNP % non-synonymous SNPS!

o,
rr
P}

[e]

Product size

SNP Sequence (5—3) (bp)
Foward GACTGTCTTGTCAGTCCTCTTT
1234213 AIG Reverse CAAGCTTTTCCTTTTTAGTACA 240
Foward CGAACTGGTGTAATGATATGTG
rs9e51432 C/G Reverse TAAATTCTCAGATCCAGGAAGA 157
Foward AATCATTTCTTCATAGTGCTCC
rs701848 GIT Reverse CCTTTTTAATAATATCTTCACATTAGC 179
Table 2. Summary of PTEN SNP
Contig HapMap—-HCB
. " mRNA dbSNP Hetero- . HapMap-JPT
Region position ) . Function dbSNP allele
(NT_030059) postion rst Zygosity or AFD CHN
- panel(rs701848)
AA AG G/G
Intron 3 8437837 rs1234213 0.492 Intron AG 0222  0.600 0.178
0295  0.500 0.205
. C/C C/G G/G
N.D Non-synonymous ~ CHis[H]153:1 " " 2
Bxon 5 Ba41489 1489 rs9651492 N.D Contig reference  GAsp[D]153:1 ~ B B
3 UTR 8475261 rs701848 0435 Untranslated CIT c/c CT T

0125 0417 0458
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Table 3. Relation between histologic type and PTEN
expression in ovarian epithelial tumor

PTEN expression

Histologic type No

Grade 0 and 1 Grade 2 and 3

(%) (%)
Serous tumor 47 28 (59.6) 19 (40.4)
Adenoma 10 1 (10) 9 (90)
Borderline 3 1(33 2 (67)
Adenocarcinoma 34 26 (76) 8 (24)
Mucinous tumor 44 18 (40.9) 26 (59.1)
Adenoma 10 1 (10) 9 (90)
Borderline 19 6 (32) 13 (68)
Adenocarcinoma 15 1 (73 4 (27)

1396514922} 3' UTR #-919] 157018483 414 3}o] A
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Fig. 1. Intensity of immunohistochemical stain for PTEN
in ovarian epithelial tumors (in adenoma : 2.30+0.66, in
borderline : 1.86+0.71, in adenocarcinoma : 0.96+0.84,
p<.0001)

1.86+0.71, P4 kol 0.96£0.84 2 F-AH-4 (Analysis
of Variaance) 22} oFA £, AAA Fofu) oA £
koAl PTENS] Wl Aale] #A3] Z7lslgict
(p<0.0001)(Fig. 1, 2).
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A7 EAS B3 e Ade o 2k
1s12342132] 74-%- HapMap-JPTel] ¥ 1% 73|} n]wet
u] A/A allele®] frequency”} 0.143, G/G allele®] frequency
7F0.129 2 wFokom whof] heterozygoteS! A/G allele®]
frequency+= 0.7292] =2 H]E-= JHE| ) 15701848
9] 73-%- HapMapol] 2%l ZAx}e} v]wd w] C/C allele
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Fig. 2. Immunohistochemical stains for PTEN. (A) Weak positive reaction, G1, in mucinous cystadenoma; (B) strong
positive reaction, G2, in mucinous cystadenoma; (C) strong positive reaction, G3, in mucinous cystadenoma; (D)
negative reaction, GO, in borderline ovarian tumor; (E) weak positive reaction, G1, in borderline ovarian tumor; (F)
strong positive reaction, G3, in borderline ovarian tumor; (G) negative reaction, GO, in adenocarcinoma; (H) weak
positive reaction, G1, in adenocarcinoma; () strong positive reaction, G3, in adenocarcinoma
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PTEN 1 PTEN 2

25/100 bp
Ladder 001 021 022 023 024 025 026 027 028 029 030 031 032 033 034 035 001 021 022 023 024 025 026 027

R —

25/100 bp PTEN 2 PTEN 3
Ladder 028 029 030 031 032 033 034 035 001 021 022 023

024 025 026 027 028 029 030 031 032 033 034 035

25/100 bp PTEN 1 PTEN 2 PTEN 3 25/100 bp PTEN 1 PTEN 2 PTEN 3 PTEN 2

L adder 036 038 036 038 036 038 Ladder 018 019 020 C 018 019 020 C 018 019 020 042

Fig. 3. Validation of
the results of PCR by
electrophoresis.
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PTEN 3

DO LD 00 DD DO D D> DO ADOD O XN D D DO A DS

FF I FIFFFT T FFIRPFFFFFPIFIFFIPFFEEFEE FEQ
: _

Fig. 4. Confirmation of

the results of PCR for
DNA sequencing.

Genotype Numbers Frequency Segencing result (ex)
G 4@0 G c T c A A
< W
G g) G c T c A A
C/T 34 0.515
\/WVJ\/\/\\/A
T/T
(Contig 17 0.258 . .
allele) Fig. 5. Sequencing re-
sult (allele frequency)
of rs1234213.
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Genotype Numbers Frequency Segencing result (ex)
c/C 15 0.227
CIT 34 0.515 /“\ A

Sample: 3-34-3R
T/T
(Contig 17 0.258
allele)

Genotype Numbers Frequency Segencing result (ex)
c/C 0 0
C/G 0 0
G/G

(Contig 65 1.000
allele)
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29| o), A4 Y FAS sl JFx Fr}” o]9}
7ro] PTEN-> Al 29| $413} A5-8 Wl sl FoFAl
AR R AHA ekl Fofell Al e] o] d-H

2 glch PTENO| 9128k 109 444 10q23¢1] AlA E=
oAwle] = o|HAYTA AA(loss of heterozyg0s1ty,

LOH)L o} A 2%, A-gi=iel, A=Al oH4

N

_I
4%y FARe] RPN EWE S| i} ol
0] 9‘}]\‘;]_ 11,26-29

[e] <5} = 7 %‘00]:01]

£ ATelM e o T A T A
A W 22518 S F3to] PTENS] HHalofx
AR}, AARE Bl ofA Fofolu) A
Hr} oA FofollA d|gk PTENS] W& 4
t} o]2idt A¥}= PTENS] FAK ©el4kala}A]

PN

[o5

o
O

>
o tlo oX
o oy Mo
xR

*ﬂi«l 015, %{T ‘%l a

L
o
o
D
ol
T

Fig. 6. Sequencing re-
sult (allele frequency)
of rs701848.

Fig. 7. Sequencing re-
sult (allele frequency)
of rs9651492.
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PTEN expression and single nucleotide polymorphisms
in epithelial tumors of the ovary

Jin Suk Hwang, |l Soo Park, Yoon Soon Lee
Department of Obstetrics and Gynecology, KyungPook National University School of Medicine, Daegu, Korea

Objective : Phosphate and tensin homolog deleted on chromosome 10 (PTEN) is a potent tumor suppressor gene, localized
to chromosome 10023, and shows extensive homology with auxilin and tension. PTEN has variety roles involved in cell proliferation,
invasion, and migration in tumorigenesis of solid tumoars. In this study, the expression of the PTEN in the ovarian epithelial tumors,
including benign, borderline malignancy, and adenocarcinomas was investigated.

Methods : Immunohistochemical expression of PTEN were analyzed in formalin fixed tumor tissues of 20 benign cystadenomas,
22 borderline tumors, and 49 malignant ovarian cancer. In the same tissue extracts, single nucleotide polymorphism were studied.

Results : Most of benign and borderline ovarian tumors revealed strong positive reaction, but a few cases showed negative
reaction or weak positive reaction. In adenocarcinomas, 33% of cases was negative, and 43% was focal weakly staining, grade
1. The remainder of adenocarcinomas showed strong nuclear staining. In SNP assay, A/A allele of rs1234213 shows low frequency,
but A/G allele reveals high frequency. C/C allele of rs701848 shows high frequency, and rs9651492 is not detected polymorphism.

Conclusion : These results suggest that loss of PTEN expression is associated with tumorrigenesis of ovarian epithelial tumors,
and is related with single nucleotide polymorphism.

Key Words : PTEN, SNP, Ovarian epithelial tumor
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