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Clonality of Large Regenerative Nodule Accompanied
by Hepatocellular Carcinoma

Zhe Piao, M.D., Bong Kyun Chun, M.D., Woo Jung Lee, M.D.*
Young Nyun Park, M.D., Hoguen Kim, M.D. and Chanil Park, M.D.

Departments of Pathology and Surgery*, Yonsei University College of Medicine, Seoul, Korea

In order to clarify the preneoplastic nature of large regenerative nodules without dysplastic
change, we analysed the clonality of hepatocellular carcinomas (HCCs) and large nodules,
diameter >0.5 cm, of cirrhotic liver by X-linked human androgen receptor (HUMARA) gene
assay, using the principle of random X chromosome methylation and inactivation in female. Ten
cases of HCC and 5 cases of large nodules without dysplasia from 9 female patients were se-
lected. All the tumors, large nodules and paired normal control cells were selectively micro-
dissected from deparaffinized hematoxylin and eosin stained slides. Genomic DNA was isolated
and digested with Hhal. Polymerase chain reaction(PCR) amplication of the HUMARA locus
was performed using *P-a-dCTP containing PCR mixtures. The PCR amplified products were
separated by gel electrophoresis and analysed by autoradiography. Nine HCCs from 8 patients
were monoclonal and 1 case was polyclonal and the remaining 1 case was not polymorphic at
the HUMARA locus. The HCC case which showed polyclonality contained many inflammatory
cells. All the large nodules were polyclonal by HUMARA assay. These results suggest that all
or most of the cells composing the large regenerative nodules without dysplasia are polyclonal.
This assay may be informative for the differentiation between regenerative and preneoplastic
nodules in cirrhotic liver and the size of nodule may be not important in hepatocarcinogenesis.
(Korean J Pathol 1997; 31: 884 ~890)

Key Words: Hepatocellular carcinoma, Liver, Cirrhosis, Large regenerative nodule, Clonality

N

B

1 19961 7€ 10, AL 19974 8Y 5Y

P AEA] AR AEE 134, S S
HlXx
e |

120-752
)

]

SR EEICEEEIEDEER)

ISSN : 0379-1149
£ AFe dAdSz g 199585 a5l FH| B o] BolF L.

884




rir
N
N
e
o
2
ey
e

W W o HEel ATEAY] 29 i 9
}_1~3.

W4 ES o f4Qlel] wal ZPAEQE (hepatocellu-
lar carcinoma, HCC)2. &2 Zl#Ysl= ulXol| Xfo]7} gl
ARk HCCeF HA% QAdg ks AL 2 o4y
A AAolw], B3] BY 7hadulo|2]X (hepatitis B vi-
rus, HBV)oll &j3t 7173wiEe] 79 HCCo A&
o] 45%l ol B} olAL FAH PAEY £ of
BI7A deklAbell o3k fHA Welrl Yoy
471 ez ARG, Az 34UF Add
05%~43%7t FEEHo 2 B3g vt glonm’ =
sk Al =44 24 (macroregenerative nodule, MRN)
EE 4AFA 32| (adenomatous hyperplasia, AH)ZE
QR4 HOCE ML Aol welgol we
s MBAAR F fds] E AAd o B
Jol oAz glet.

weba] B ATl A s Xd Aol EAlste hu-
man androgen receptor gene (HUMARA)2] short tan-
dem repeat (STR)oll ©}3 A (polymorphism)o]
o] Gell EAlshs 2709 X AAAE F shis} ulopr
o A2 WA RHE AU g o] gto] HOC
St A7 05 cm oo A ANAYAA (large regen-
erative nodule)ol] tgt 242 zAsled HCCY w+
A E AR 23R o

a

> N e

d

R

GITTE W
L eiTrhy

AFANEZ = 19901 19HE] 1994 12€7}%)
AAleia ojztier AlEaka el HCCY A
el 2k BEAAEo] Al3E 4679 At F 10
ofle] oA FAERE dg =2 E 13 daew
s 4 e FAH o2 FEsle] HCC F4 7H
ZzF o] 7k =0} MRN i 7jg} ZAA w9
o] EAztE A Ao, A4 05 cm o4
o] ZA3} HCC=F 3l F9] zhzze] JRE A4

g 9 5 AW AAAAY F24 885

A7dld delel shebd Eo) Zh2AE 4 pm F

S hematoxylin-eosin (H-E)%3 4 g tri-
sto] 3w &3yt 7173
Ao AT 9 Tz oYy §
5 L3 HCCO| Weldh B3l dato] HAY

shelet
3. DNA F&

L )
g
o
38
(¢l
o
0 oot
i
) I ot

7 dllel sl 2He2Re 6 um F9 A
& YEo] HE 948 A3 X graded alcoholZ
agleh ol F WAlge glo] A=A % P
1oz Aol We HeeiA 2ol TAge
» ZA S AL 7 wwivie} AFAE] gl
& Aelslglch. Microdissection method' 2
A =32 AFslo] 400 nl2] xyleneoll 4] 155
el 7Sk 10,000 g2 287 B2l
= xyleneg A|A3}Pch G =22S 58°Col| 1587+
W2 sko] xylened HA3] AABYI 0.5M trs (pH
8.9), 20 mM EDTA, 10 mM sodium chloride, 0.5
mg/ml proteinase K 3! 1% SDS7} &85 2lolol
o] a5 Bt 58°Coll i th 100°Ce] &Zo]
A 1087 #9l %= 4204 phenol-chloroformo. 2
DNAE Has}9ct”. Ha3F DNAZS ethanol 2 A
A7)t 3 mM tris (pH 7.5)} 0.3 mM EDTAZ}
FRE 45 30 well APARATIA HAZ spec-
trophotometer 2 9F-& ZA 313 H I3} o).

d

& rlo

i

of L o ¥ H

4. DNA ©XX]|

AFEEZ A2ebA] b2 DNAS e A
43tk Uwx] DNAE 1~3A7H5< A4
Hhal 2007} &-3-% buffer® 2|3t 2 phenol-chloro-
formo 2 Z=%3}31 ethanol® %A A Z ).

ZF wule] 84S A stedE xdgA
o Z£Alsk= HUMARA®] STRo] 9ti= AL o] &
slo] o] E9E DNAZATIdo= Aslgick. HUMARA
STR #91°] DNA A4S AE La" d=
DNAS} Hhal A|gF&EALZ Helgk DNA 7+ 20 pge
template 2 }o] primer AR-a (5’CCGAGGAGCTTT-
CCAGAATC3”) 3 AR-b (5’TACGATGGGCTTGGG
GAGAA3)'®e} 3l 50 ple] PCR reaction mixture



886 twh3tH e A : A31H A 9% 1997

Table 1. Clinicopathologial findings of the 10 female patients with hepatocellular carcinoma

. E-S grade Liver No. of Large Nodule Nodule

Gase Moy, Age . HBshg Anti-HCY of 1§cc Cirrhosis  (diameter ﬁ 0.5O cm) Sizc;(cm)
1 53 + ND 3 e 1 12
2 43 - - ) - 0 -
3 56 + ND 5 + 1 0.7
4 52 - ND 3 = 0 -

5 56 + ND 2 + 2 0.6, 0.7
6 55 + ND 1 + 0 -
7 36 + ND 7) + 1 0.6
8 63 + + 4 + 0 -
9 75 = + 2 = 0 -
10 62 + - 1 + 0 -

HBsAg: hepatitis B virus surface antigen, HCC: hepatocellular carcinoma, HCV: hepatitis C virus, E-S: Edmondson-

Steiner, ND; not done

(10 mmol/L tris, pH 8.4; 50 mmol/L KCL; 20 pg/ml
gelatin; 1.5 mmol/L MgCly; oligonucleotide primer 0.3
pmol/L; 0.2 mmol/L dATP; 0.2 mmol/L. dGTP; 0.05
mmol/L. dCTP; 0.2 mmol/L. TTP)E ®WlE1 FHEFE
60 nmol/L<] [P*P]dCTP 1800 Ci/mmol-S reaction mix-
tureol] 41tk Taq FHELE BRLE 4171 Zoll
97°CollA] 587} hot start preheatE A Ys}IL, 85°Ce]
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55°Cx45%, 72°Cx90% 2 3 cycle HF2A|7l & 95°C
X30%, 55°CX45%, 72°CX90%E 29 cycle HF2A|
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acrylamide gelel] H7]<d-53to] 223t F o]F HF
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Fig. 1. HCC g 77¥Z A AyAAL] F2A4 AA.
7t oflmlel #x}e] A4 =l FdzZ 4 DNAE —’“F%ﬂ%i
ok A BRle GRAEAEA 19 laned FFzF o2
HE, 38 laneS FokzZ o 2 HE] PCRE 343l DNAo]
a2, 29 lane2 AAlol|A] Ee]gk DNAE Hhalo g2 22X
PCRE $}A13F DNAo| W, 49 laned Fkol|4] E2]g DNA
Z PCRE 3413k DNAQI Y] YAFEkA}o] 7] wlj ol 2% =l 4
34 laneol] PCR 34 Eo| glgdch FHix] 3hale] 58 lane
A zZ o 2 B 7H lane2 At A 2 2E] PCRE ¢4
& DNA©| 32, 64 laneS & AF DNA:E_—, 8% lane2 Ath 2 A
ol 4] E2|3 DNAE Hhal® 2 23X PCRE 343l DNA
eld] 5, 6, 7, 8 lane 2% F £F 9 ‘i}/"‘ DNA7Z} 3% o]
G EEAYE & F U AlA B xRz A 9w
lane2 A=z ogHE] 11¥1z%L HCCZZ o ZHE]
PCRE 3+A3F DNAo|, 108 laneS A4 DNAE, 12¥1
lanee HCCol|A] ¥-2]3} DNAE Hhale 2 A2 & PCRZ
A gk DNACIE] 9, 10, 11 lanedl|= 2Z&F-9] 34 DNAZ}
ot 124 laneol| = g 9] 34 DNAGE #2k=]o] Bl
HCCzZo] TEEAYUS & F 9t

Hole dle gi3ivh HCC] 314 =& Edmondson-
Steiner g 191 Zlo] 24|, 221 Ao] 54|, 3 7 49l

2ol 27} 26l B 161K} (Table 1).



Table 2. Result of clonality study

Clonality
Case No.
HCC  Large nodule of cirrhotic liver

(diameter = 0.5cm)

1 M P

2 H =

3 P P

4 M -

S M P, P

6 M -

7 M P

8 M -

9 M .

10 M =

M: monoclonal P: polyclonal H: homozygous

2. HCCQ} ZHAME [ HAQ 22

0x

< SR, 149
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H 5499 A AAEAEL BF oFEAolUr
(Fig. 1 g8 Table 2).
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