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Fig.2 Methylation at the CCGG sites in the second

and third exons of the c-myc gene in each liver tissuc
group.
a) Representative autoradiographs of Southern
hybridization patterns of Hpall + EcoR I -digested
(H) and Msp 1T + EcoR 1 .digested ( M) DNAs from
the liver tissues are shown. Nos. 1 and 2 are HCC
cases. N = non-tumor liver tissue. T = HCC tissue.
Nos. 3, 4 and 5 are chronic liver disease without
HCC. Nos. 6, 7 and 8 are control livers. b) Map of
the region containing the second and third exons of
the c-myc gene, showing the Hpall-Msp 1 sites
(CCGG) and Ryc-7.4 probe and indicating how the
observed fragments can be generated.
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Table 1. Methylation State in the second Exon of the c-myc Gene
Grou Full demethylation Partial demethylation
r
P (%) (%)
HCC tissue 13,718 (72.2) 5/18 (27.8)
Non-tumor tissue
29,734 (85.3 5,34 (14.7)
from HCC patient /34 ) /34
Cirrhosis 22,26 (84.6) 4,26 (15.4)
CAH 7/ 8 (87.5) 1/ 8 (12.5)
Chronic liver disease
. 9,34 (26.5
without HCC 25,34 (73.5) /34 ( )
Cirrhosis 11,14 (78.6) 3/14 (21.4)
CAH 10,714 (71.4) 4,14 (28.6)
CIH 4,/ 6 (66.7) 2/ 6 (33.3)
Control 3,31 (9.7) 28,731 (90.3)

HCC ; hepatocellular carcinoma
CAH ; chronic active hepatitis
CIH ; chronic inactive hepatitis

Table 2.

Methylation State in the third Exon of the c-myc Gene

No demethylation

Partial demethylation

S (%) (%)
HCC tissue 11,718 (61.1) 7,18 (38.9)
DTS 34,734(100.0) 034 ( 0.0)
from HCC patient
SZ?;zﬁf i;%i; SR 34,/34(100.0) 0,734 ( 0.0)
Control 31,731(100.0) 031 ( 0.0)

HCC ; hepatocellular carcinoma
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2.2kb, 1.0kb 3 A2 k#3872, IEFEERAF
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Aoy Frilertz, TN HDRERED, IR



% BER, &# B2, #Lb

Mk, 1RMERFR B, 2> b o VAR T A
317 >? CCGG AL A F it T 6T,
AP O#40%1c BV TEVG B B A F LB L T
W3 Lz 7z (Table 2),

4) c-myc BIETDOELI 7Y Y EBD CCGG &
LD X FNALDFRE DL

BriEsi g, FEMRERATAEAL, 1R MERF B, oo
Fao— 1 HFHEBOVT IO DNA ICBWTL, Msp
I TiEfEL 72 & %, Southern &Iz & A Hr T2 4y
0.6kb & 0.8kb ? 3> FARHH & 172 (Fig. 3-a),
ZD2KND R, BZ6C, Fig3bimlL1
CCGG ™ pegif s N7z e bz R E 72 L &

Fig.3 Methylation at the CCGG sites in the area sur-
rounding the first exon of the c-myc gene in each
liver tissue group. a) Representative autoradiographs
of Southern hybridization patterns of Hpa II-digested
(H) and Msp I-digested (M) DNAs from the liver
tissues are shown. Nos. 1 and 2 are HCC cases. N =
non-tumor liver tissue. T'= HCC tissue. Nos. 3, 4 and
5 are chronic liver disease without HCC. Nos. 6, 7
and 8 are control livers. b) Map of the area sur-
rounding the first exon of the c-myc gene, showing
the Hpall-Msp I sites (CCGG) and Probe-1, and
indicating how the observed fragments can be gene-
rated.
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Fig.4 Methylation at the CCGG sites of the c-Ki-7as
gene in each liver tissue group.
a) Representative autoradiographs of Southern
hybridization patterns of HpalIl-digested (H) and
Msp 1-digested (M) DNAs from the liver tissues are
shown. Nos. 1, 2 and 3 are HCC cases. N = non-
tumor liver tissue. T = HCC tissue. Nos. 4, 5 and 6
are chronic liver bisease without HCC. Nos. 7, 8
and 9 are control livers.
b) Map of the c-Ki-7as gene and human c-Ki-7as
cDNA clone pSW11-1.

Zzottz, 7, HIRERBRLY) Zo0iEdn»icd
FTFRERONE LN FHAREEINDIET TH B,
ZOKREZDIEFICNAZ DIz DIZ AL 7)o FOR
A # (, Southern L TIIRILTE L7230 D
EEzZobnr, —4, A—a DNA % Hpall Ti§
fbL72& &3, Southern ikl £ %t TI3#70.6kb
& 0.8kb /s> kM 2 #1172 (Fig.3-a).

UED#HERLYD, winoF##ics TLEL
L7V ED CCGG EHLn ) b dbdr
A 4 F AL L TH D, c-myc BIZ T £ F 1L
DIZEIZ DV, @R, JEEEnraa, Hu
AFACEAAM, 2> F o — LAFE OB B 7 g
BZeweEzbnr, L2L, “Tno CCGG &
AR A FIALL T B2 D\ Tld, ZDfEBuS
12 %< D CCGG EMLA L CTHAEL T b7z,
Southern #IC & 2 #fTIZ TE e 72,

5) c-Ki-ras 1% 9 CCGG EBHLD A FNALDFE
& ) LK
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Wanzsz, —A4, [—aDNA % Hpall TIHILL
72 & &, Southern &I & 27 Tl3 24kb L K&
w32 K, 9.4kb, 1.9kb, 1.2kb D 4 KN/ F )
MAALELRL L b8 —2 T3y KR N
(Fig.4-a), FEEECAFALAR, 1SMERFAEME, 2>
Fo— BB WT o DNA I8T33, 24kb
IO KREL Y FEHRBOLNI, — 4, HEM
#1861 13%5) (72.2%) 1o BV T 24kb & 1) K& %%
> Fizhz ¢, 9.4kb, 1.9kb, 1.2kb 7 3 ¥R /X
>FDIBL1IANE, HBWIT2A, HBHWVIIEIIAK
EV ) LTV DDy FOMAETIED S 1L
72, YOS5l AR > TlE, 24kb £ 1) Kk
XN FDA DIz, 9.4kb, 1.9kb, 1.2kb D
SN/ N> FOMARIZOWTIE, EIZHELD
LR ERD Loz, TNHDERLY, EEH

Fig.5 Methylation at the CCGG sites of the c-Ha-ras

gene in each liver tissue group. FRA, 1RMERT AR B, T2 b o — VBT
a) Representative autoradiographs of Southern c-Ki-ras B1EF D CCGG AR 4 FALL TB S

hybridization patterns of Hpa ll-digested (H) and

= JEL 4 ik 2 0/ )~ 3> =] :
Msp 1-digested (M) DNAs from the liver tissues are ¥, BREMBOKIT0%IC 5 Th L EER A F 1L
shown. Nes. 1, 2 and 3 are HCC cases. N = non- LCTwaEwnztz, La2L, cKivas BIFNHED
tumor liver tissue. T = HCC tissue. Nos. 4, 5 and 6 FR A s b~ B .
are chronic liver disease without HCC. Nos. 7, 8 and CCGG dhra s RAVIZB 4 F AL L T 2813,
9 are control livers. AEIAW7a—7TIdERDHDE I ENTEL -T2
b) Map of the c-Ha-»as gene and human c-Ha-7as (Table3)

genomic clone pT24-C3.

6 ) c-Ha-ras &5+ CCGG ERFLD X F AL

e efak, JERERAFAR AL, 1R ENF AR, oo DL
Fo— LR VT DNA I2BWTh, Msp Frzaflfly, FFIBaRArAEs, 12VERF R BAARE, o>
I TiHfLL 72 & %, Southern #kiZ & % BT Tlx 4y Fa— O WT o DNA I2BWTY, Msp
4.6kb, 2.7kb, 1.5kb, 1.2kb ? 4 KD,x> FHHR I TiE{bL 72 & &, Southern ki & 2 ##7r T3 A

Table 3. Methylation State of the c-Ki-ras Gene

G No demethylation Partial demethylation
roup
(%) (%)
HCC tissue 5,18 (27.8) 13,718 (72.2)
Non-tumor tissue
from HCC patient 34,734(100.0) 0,34 ( 0.0)
Chronic liver disease
without HCC 34,/34(100.0) 0,34 ( 0.0)
Control 31,731(100.0) 0,31 ( 0.0)

HCC ; hepatocellular carcinoma
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Table4. Serum HbsAg, gross anatomic Types, anaplastic Grades of Edmondson and
Methylation States of the Oncogenes from HCC
Case Serum Gross Anatomic Anaplastic Hypomethylation of
No. HBsAg Types Grades myc2 wmyc3 Ki-ras Ha-ras
1 — nodular 11 + + + +
2 — diffuse 11 + + + +
3 — diffuse II + = — +
4 — nodular 11 + e + +
5 — nodular I + — + +
6 — nodular [ + + + —
7 — nodular I = — + +
3 + nodular 11 = s + +
9 — nodular I + — — —
10 — massive 11 + + + +
11 — nodular II + — = =
12 — nodular II + + — +
13 — diffuse 11 + + = —
14 + massive II — — + +
15 + nodular 11 + — + +
16 — nodular I = - + +
17 — nodular I = = + —
18 - nodular I -+ + + +

HCC ; hepatocellular carcinoma
myc 2 ; the second exon of the c-myc gene
myc 3 ; the third exon of the c-myc gene
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T B L TR x> PR L N - 12D,
c-Ha-ras IR F EICOIMIER A S b B 7esb & ¥ 2
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| UIEG I ERA AR AR 1338 S e vy, L DK
FFnsr RS 51, c-Ha-ras E{nF L&A
ITRD LN DS, W D CCGG ERNL AR
BICBYTIEER B L TE DB A F Ll T
BraENL, %D D5 BN EHREICOWTI,
6] UAEB o IER R AR AR 32 S e b o b |k
Ny FOMBELEL L b3y — TRIEE LI,
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