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Purpose: DNA methylation is a key regulator of gene transcription and SISA - 22 . SMZ
genomic stability, and alterations in DNA methylation are frequently | QA - 2IIKH

detected in human tumors. Recent study has suggested that inactivation
of runt-related transcription factor 3 (RUNX3), primarily epigenetic altera-
tions in DNA methylation, is closely associated with bladder tumor stage,
grade, and prognosis. The aim of this study was to evaluate the association
between RUNX3 inactivation and renal cell carcinoma (RCC).

Materials and Methods: RCC tissues (n=56) were obtained from patients
who underwent radical nephrectomy. The methylation pattern of RUNX3 Received : March 11, 2009
was determined by using methylation specific-polymerase chain reaction | Accepted : March 30, 2009
(MS-PCR) and direct DNA sequencing. ‘
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ciated with the methylation status (p<0.05, respectively). However, re- University, 62, Gaesin-dong,
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methylation of the RUNX3 promoter region (log-rank test, p>0.05, 361-711, Korea
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Conclusions: This study demonstrated that promoter methylation of E-mail: urokyj@cbnu.ac.kr

RUNX3 is frequently observed in RCC. In addition, RUNX3 methylation

is closely associated with aggressive pathologic features. (Korean J Urol | This work was supported by the
2009;50:432-438) research grant of the Chungbuk
T National University in 2008.
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Table 1. Patients and pathologic classification

Variables No. of patients (%)

No (%) 56 (100)
Age (years)

Median (range) 54.5 (31-78)
Sex

Male 40 (71.4)

Female 16 (28.6)
Histologic subtype

Conventional 46 (82.1)

Papillary 10 (17.9)
Pathologic T stage

pTla 15 (26.8)

pTlb 19 (33.9)

pT2 9 (16.0)

pT3 12 (21.5)

pT4 1 (1.8)

Nuclear grade

1 11 (19.6)

2 17 (30.4)

3 18 (32.1)

4 10 (17.9)
Aoz Aoseh. ¥ ATE B W] o3 AT gl
A9 919319) $2g AL ¥, Helsinki Aol o718kl
AT A9l
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o] Nuclei Lysis 600 15 3. Heidolph (model DIAX100,
Germany) & AH-&sto] 43k Foll RNase &5 W2 &
65°Coll Al 304 &<k wiekslsiet. 200 «19] UPHHZ%] A Lol
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Methylation specific-PCR (MS-PCR)< Frommer 52| 1}
e o] &slo] APslgirt. 2489 DNAE AA| §30] 50
©17} B 25 H,0& 3|48}l 3L 2 M NaOH 5.5 1«15 H7hst
Ak 37°CollA] 108 F<F WA ¥
(Sigma) 30«19} 3 M sodium bisulfite (pH 5.0) 520 «1& 47}
stdeh. EgolS 50°ColA] 16417 B¢k X 2lg 3 column
(Wizard DNA Clean-UP System, Promega-USA)S Ah-&3}o]

10 mM hydroquinone
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tttggggltgeteecagtgCtgCtteacCigecectgagaceeCGCG ge

cCGgggttgecagaagtcacaggecCGaagecagocaagagetggggaageeCigelG
CGgeocaglGgggaggaggagCGaaggggttgCGecccagCGtecagggagetalGa
ccCGagagaggglGgecaaggglGeectteCGtgggacclGgalGttctaageaaat
ttoctageatttgeceCiGggeoteccagagetetCiggggecetgggetgtggeact
ggggectaecteCCCCgggtggCGectteCtacacteceCittgggCtgectaCty
caggecccCGttecteceCGlGaalGecacCGaggtgeeCGiGatgggggetelGe
CGattggetgtgCGaCGCGtCGetelCtecageeclGeeelGlGggecclbggggt
actaacccCGCGCGgglbgaltliGgecalGecacttgattetggaggatttgtte

tggggetglGgeCGlGgagtCGgggltgelGlGgglGagettCGgggCGggaggt
GgClGgeagCGgecacageecCGCGCGggeceCGelGlGgeccaggecagelGggaca
gecalGaggggltgeCtealtltgggelGlclteltaggatgitggactagellg
geaggetgCGggCtgeCGtCGggecaglGaggectCGeaglGagglGagecectagt
GagtagtggeCGggCGelGececcectgqCGeeoctgaggeeCGggeceCGelCGettet
gotttoeCGettetCGCGgoagtGaltgeCGaggaggtGeetGiGettgetGoee
eCGggggaageCGlGelGietelGectgectGglbGocctgalGgelGaetgt tATG

Fig. 1. Nucleotide sequence of runt-related transcription factor 3
(RUNX3) promoter region. Nucleotide sequence from —880 to +1
region is shown. CpG dinucleotides are marked in bold.

DNAE A Al ). DNA pellets &3k dH,0 20 £ 12 %
ola o] F 2x1& PCROl A-gsldrt. AHelsiA] %2
DNA®|| Rx3-5W (5’-GAGGGGCGGCCGCACGCGGG-3")%}t
Rx3-3W (5’-CGGCCGGCGCGGGCGCCTCC-3")S primerE
AH&slgict. mestH DNAE H%37] 913 Rx3-5M (5°-T
TACGAGGGGCGGTCGTACGCGGG-3")T Rx3-3M (5°-AA
AACGACCGACGCGAACGCCTCC-3)%, u]del3}%l DNA
£ A&7 Y8l A+ Rx3-5U (5-TTATGAGGGGTGGTTG
TATGTGGG-3")¢} Rx3-3U (5-AAAACAACCAACACAAAC
ACCTCC-3")E primer2 Ah-&3to] ¥A] 95°C 15%; o] &,
58°C 50%; A4, 72°C 602%22] Z710}| 4] DNA Thermal Cycler
(Perkin-Elmer, Foster, USA)E o]-&3}o] 4057]2] PCRS A
¥tk PCR A2 A A= QIA quick Gel Extraction Kit
(Qiagen, Germany)& ©]&3lo] +FE 5 £9 2™ dye ter-
minator DNA sequencing ¥ (vlo] @z vllx, A, tjghal
ol 23l sequencingsti . AAEFS] RUNX3 212 B
919l CpG F-91¢] =45 £AR L (Fig. 1), o] A= 2
Ad71-d ZAAH (direct DNA sequencing)< 58l z&el
skt (Fig. 2).
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-4,000 -3,000 -2,000 -1,000 +1

CpG

RUNX3-WT CGCOCCCGTC GOCCCAGOGA GGCOTCGOAG CCOOCCOCCC CTCGOGAGTA

M GGUGGTUGTC GGGTTAGCGA GGTTTCGTAG CGGGCGGGTT TTGGUGAGTA

M GGCGGTTGTT GGGTTAGTGA GGTTTCGTAG CGGGUGGGTT TTGGUGAGTA

MU GEUOCTUGTC GOGTTAGCGA GOTTTCCTAG CCGOUGOGTT TTGGUGAGTA

MU GGUGGTCGTT GGGTTAGCGA GGTTTTGTAG CGGGCGGGTT TTGGCUGAGTA
CETOSTTETT GOCTTAGTCA COTTTTCTAS TCGOTGOGTT TTGCTGAGTA

RUNX3-WT GTGGCOGGGE GOCGOCCOCT GOGCCCTGAG GCCOGGGCCC CGCCGCTTCT

M GTGGTCGGGE GTCGTTTTTT GUGTTTIGAG GTTCGGGTTT CGTCGTTTTT

M GTGGTCGGGC GTCGTTTITT GOGTTTTGAG GTTTGGGTTT TGTCGTTTTT

MU GTGGTCGGGC GTCGTTTTTT GUGTTTTGAG GTTTGGGTTT TGTTGTTTTT

MU GTCGGTCGGGC GTCGTTTTTT GOGTTTTGAG GTTTGGGTTT TGTCGTTTTT

U GTGGTTGGGT GTTGTTTTTT GTGTTTTGAG GTTTGGGTTT TGTTCTTTTT

RUNX3-WT GCTTTCCUGE TTCTCGCOGE AGCGGCGGOT GAGGAGTUG

M GTTTTTTCGT TTTTCGCGGT AGCGGIGGTC GAGGAGGCG

M GTTTTTTCGT TTTTTGCOGET AGCGGIGGTS GAGGAGGOG

MU STTTTTTCGT TTTTCGCGGT AGCGGCGGTT GAGGAGOCG

MU GTTTTTTCGT TTTTTGOGGT AGCGGUGGTC GAGGAGGOG

CGTTTTTTTCT TTTTTCTCCT ACTCCTCCTT CACGACCTC

Fig. 2. Methylation of the runt-related transcription factor 3
(RUNX3) promoter region in renal cell carcinoma (RCC) cell lines.
DNA from 5 RCC cell lines was analyzed by methylation specific
polymerase chain reaction (PCR) followed by direct DNA
sequencing. Methylated CpG cytosines remained as cytosines,
whereas unmethylated cytosines changed to thymidines in the PCR
products.

3 Kaplan-Meier survival curve@ B3 43}t FAZ
2132 SPSS 12.0 (SPSS Inc, Chicago, USA)< o] £3}9)
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oF oAb 2+ 407 (71.5%)F} 1678 (28.5%)°] 3L, 22|34
3 (histologic type)< 214 ¥ (conventional type)o| 46|
(82.1%), 7% (papillary type)o] 102 (17.9%)3 k. H 7]
+ Tla, Tlb, T2, T3, T47} 27t 1521 (26.8%), 198 (33.9%),
98 (16.0%), 128 (21.5%), 18] (1.8%)93 =72 G, G2,
G3, G47} 27+ 113 (19.6%), 178 (30.4%), 188 (32.1%),
108 (17.9%)%Att (Table 1).
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Table 2. Correlation of RUNX3 methylation statuswith age, sex,
histology, recurrence and progression

Table 3. Correlation of RUNX3 methylation status with stage and
grade

Methylation status

Methylation status

Variables p-value Variables p-value®
Unmethylated ~ Methylated Unmethylated Methylated

Age 0.759" Pathologic T stage 0.027
<60 (%) 9 (27.3) 24 (72.7) pTla (%) 6 (40.0) 9 (60.0) (p for linear
=60 (%) 5 (2L.7) 18 (78.3) pT1b (%) 6 (31.6) 13 (68.4) trend)

Sex 0.498° pT2 (%) 1 (1L.1) 8 (88.9)

Male (%) 11 (27.5) 29 (72.5) pT3 (%) 1 (8.3) 11 91.7)
Female (%) 3 (18.7) 13 (81.3) pT4 (%) 0 (0 1 (100.0)

Histology 0.690 Nuclear grade 0.039
Conventional (%) 11 (24.0) 35 (76.0) 1 (%) 4 (36.4) 7 (63.6)  (p for lincar
Papillary (%) 3 (30.0) 7 (70.0) 2 (%) 7 (41.2) 10 (58.8) trend)

Recurrence 0.575" 3 (%) 2 (IL1) 16 (88.9)

Yes (%) 0 (0 1 (100.0) 4 (%) 1 (10.0) 9 (90.0)
No (%), 11244 34 (75.6) RUNX3: runt-related transcription factor 3, *: chi-square, linear by

Progression 0.746" linear association
Yes (%) 2 (20.0) 8 (80.0)

No (%) 9 (25.0) 27 (75.0)

RUNX3: runt-related transcription factor 3, “: Fisher’s exact test,

b, chi-square test
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A}t (p=0.690) (Table 2).
A 229 mest

RUNX3 ZR1 2} 2.9]9] wed3l= Wy S WA 3
A7 ARk W71 7§ HE sk TlaolA 60.0% (9/15),
Tiboll A 68.4% (13/19), T2l A 88.9% (8/9), T3l A 91.7%
(11/12), T4ol1 4 100.0% (1/1)llA H2=gow, W77} =
=75 weste] et SUksle AEE Eut (p for
linear trend=0.027). 72 ZA-$ol+ 15F7MNA 63.6% (7/
11), 25l A 58.8% (10/17), 3%t.oM 88.9% (16/18), 45
Fol4 90.9% (9/10)7} w3} £7& Hlr) ol B3 E
7} WSS RUNX3 312 §-91¢] wel3}r} 77%}{— 73
5 EA} (p for linear trend=0.039) (Table 3).
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