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Abeh Zheke A o]
KA PR
L EEEEEEERER

TR o ziskel glelAl HBVS #ad @aa38E 421915t S 23k 21kH 27 (Hep 3B, PLC/PRE/S, Hep
G2)E WAoz gebzal ol 222 wofsle] G-bandw o2 ¢4AE zalsle AFFA%R LR 2Ag AHE
ST S AeTelAE GAH oA AN RAT BF 10% n|dhe R cloned}t el oA kel dhule] 719k
EFRME 444 ool EF clonedt Heol %vd Hep 3BolMT 1p21 F8]2] ALz 6qld ¥499) FAed
t(1;11)(p11,q13) 8] Aol EAlojgiul, ofF GAA o4 Ho)eli= AMY1A, CGA 2 SEA$} HSTF1 4071 &
AHateict

PLC/PRT/5 MZFojA= 1p21 U 6g149] P22 Hep 389} Rokem 2 ¢ 1932 & 1p329] A<ko] clonedt ol
YHE of FHel CR1F MYCLL A7} 22 Eajshs 940} Hep G2 AEFA% 1p31 9 1922 ¥4 2
&o] EAo|9l3 GST1# DAF #4zl7} 6q11 2 1p229) 2 9ol CGA 9§ SKI -4t 7H2t &Ajsis 2y
v, $1¢] AAZ ulfe] Hol 7ote| ¢halald e HBVZ AMYLA #3040 299 Ao Al He] of §azle] 7|%abs]
£ 4277 o CGA FHA} AE2ASE-E AAAA d3a3E 97 Aldadr SEA, HSTF1o)v} MYCLL %
2 EAE oS GHZes APA7l AoE AztEe Hep G2 3 HBsAg(-) {elldx ojd $ele] GSTLz
DAF¢) 715%0] & 4274 CGA«l 4 AE2H5E S ety galaadg Wy Aabslglat SKI 37} oS
o2 HLPL Aog FEYvh o 4alelE CGA §AAY A5Ael e A4 Q% e FF CCA $alAe 74t
8 FAEF A% a7 Ao WL A Ao

ZopE7| ik o qhalebd, M EF, DA e AR

= A FAA g Bl E4E 3 B gAY

Rz (translocation) ¥ W-FA 7L QYA $2]3}

M

ALY el 27 92 FHYRE 2T ol
TS HAEel T o] FAHAE A FEY
o GAAe dAsA melA ", ae=E fHA
Roff W3te] olalE selm A JAA ] gt ols]
£ AYsle 2o Hasid #A] gho)P FHEAY
Wz Y=o} gluk(Bishop, 1988), shollA #4
49 HFE o7] 98l dAA o) Ao] A
o FA e A S Felde o] FAFeln. AY
AEs Gz daEe A9 $FAAHBr-
shop, 1985)% hi-#AAH{Knudson, 1985)9] 7
o] Ao glA o]E FAAS Yohfd ¢lo]
A NESAT] FEE a7l 3, A EgM B 4
e GAA o AL chaksbA et gle}, 1
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2ot dAFT A9 A&(deletion) FshiA
A9} 2128} #AF gk Mitelman 3, 1987). ¢
Ay #AE} g UEE AR HES
A Agu(CML)# Add el olvh, ARy abl
s Ake, FAE myc AR A AL A
a7l A2z 43 glon JAA AAIME 3
A dAgk ge, F t(9,22)(q34;q11) 3} t(8;14)
(q24,q24)7F 22 vepls7 o] SR o5 Rabbitts,
1983, Groffen, 1987). 3sl-fAALe] v 84 37}
& AR EHY 2 Tl (retinoblast-
oma) 22AM 944 A1y Aedd] Y9x5 RBFAA
9 44 Bl 7 sAdfE AT (Kaudson,
1985) n ffd) $AIE dMA ooz M FHEA
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o] g5 gled o Ade FAAS A (poly-
plody) % GA4H 9 EAH49 F3o 2 $ALA
RL(HSR), olFagAA(double mmnuts) % 52
A 4 (1sochromosome) F¢| glvh. o]AL A X
FgdoA Fol AR E Aoz A AW el
A vehde g2 848 ¥ ARG o 94
A QA7 ofeE 7Hed shie JdAA GAA ed}
o)z GAA oS FHEE Aok dusid
As dHAAE Be GAA A4S 49 clonedt
g o]Ako2 F&3ly 9)tH{Sandberg, 1990). A
ot AF2 GAA o] AE B4l gl
7] Wil A dFRH e AR $EET
1A Mitelman £, 1987) <}a :3}ol| whs}lo]
£ BAsk digt BRG] B4R ol B
4= 7ol gl @ Fol = oo}, gkl o
8 AF2E Simon T (1982)0] MEFE YLz
Al 9 o QYA o} FE B o]df 4q9] Auid
(Blanquet 5, 1988)% A174z 184 dA4 4
#A(Hino £, 1986)2] ¥317F ¢l &) 414, 5
B, 64, 99, U A2zl A FRA o) B
2% A(Smmon F, 1990)¢] AL HFo|n] o
Well 4 dEd A olvh, AAe HBs Ag(+)d] 9
dbAl 734kal HBs Ag(+) siA| 25 1) HBs Ag
(=) THAEFE AE3le 944 o4& 45 vla
FAsl ey 7iche] feAS F49 1 53] B
8 el 79" ke gEAlE Gelizal E

AFE Al =i

=1}
==

&

M= &
1.3 2

252 3 2% 904 IR 9 RS
(Hep 3B, PLC/PRF/S, Hep G2)

2. gy
1. ol SHEEAM
{1) ) L culture)

FeAd A 7tH-E BE 15,000rpmelA 5E7
AL AL AR A g2 AEES
15%8] e o} HA(fetal bovine serum, Gibco})
# 484 (streptomycin-penicillin; 1, 000meg/
ml, 1,000units/mD)7F Seigly F10 o o2 4
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o}F oL )%k flaskel %A ek 37°C, 5% CO,
wj o]l A okt o)df @A) 3~4dwiet 2
& Fgon Axrt Adesld $459E B A
F(subculture)sle] chA]l wlekalgdnd, R EF2)
vleke of slal4(hgud mitrogen)e] Ba# FHeo] ¢iwl
AZE dry 1ced o|&d $atale], 37°C FEeM
T4 438 F 37TCR 9% A SoolA @2
F10u94] 10mlel 52 tmle] HEEZ o) $ AR
71 F 1,000rpmel M 587 441 8e] 33 23]
A BT 15% $ejo} BAs) A7 Bolgle F10
Wi oA} 457047} i oFsisict.

(2) M=FE(harvest)

et ko] wiokR A ks M EFe| col-
cemude(10mg/ml, Gibcod| )2 mly 8uld #F7ls)
o 907t vkt ¢ o2 0.5% trypsm# 5.3
mM EDTAZ} Sef %l £9o2 183 Azl
A EEE flaske] Eniez He| Ealdlo 1,500rpm
L2 387 AEs 98 F-F9(supernatant) &
AAs vlE] 37°C PR BT FHE 0.075M
KCl #A&A<%(hypotonic solution} 5mlS A 7}a}le]
37°CHzAA 1587 AZES AFAAL. H7]4)
wiz] FujEled -20°C Al B3t} £ (gl
acial acetic acid;methancl=1:3} 1mlE 7|8}
pipette® AejF F 1,500rpmLE 387 Y42y
gl ol BiEa A xe) Helyjr A4 9 7
A ZAYAE 3~43] o A o|gAz gt
Eold AEgejzld] TAYE ok ArlEle FE=
FA HeolE F A4y A2E kA3 RejMgd &
B oAe He Az v shded £ER AX
RS 1-24¢ "olEgxn F7IAE AAA S

%At

{3) Giemsa band¥
e} 2L ez o]y shded 3~497 37
°C ] HL AL B dfF G-bandE A4
el WA 0.05% trypsine] % 302 AE A
F 2F2Z HoE F 10% Gremsa g9l 5637
A sl
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e il
1. gy et

A 7k Sl B4R BE FEd A EE
vjoFale] GAAE FAlgt A3 A 5Ab= 45~
47A[modal number(M.N.):46]83 A2 A4
Aol 77tk =EA del(7q36), del(4pl6),
t(1;22}(p25;pter) &2 ojAte] glglovt BF 10%
ujEke 2 clone3t ¥l o)AH-2 A goivi(Tg, 1).

2. 7 MES

Hep 3B 719 A5 HBs Ag(+)2A 944
4 557 637] AlolH. 2™ (M.N,:60), del
(1p21), del(6gl4) ¥ del(10ql1)e] 85% o]4FS.
2 cloned} Hof 9o del(5g31)%E 58%e|A v}et
o A#39] 1(1:11)(plliql3) o] 98%E. U
vt

4 olowy A4 Aizy, 74, 109, 20
Booowl 178 9 5¥l A2 trisomy 7} cloned
o] vehtent 1 ¢ v clonedts QAAAE o5
A g, 2). )

PLC/PRF/5 713t A ¥5F% HBs Ag(+)¢ld 4
A £ 847 947 Abo]E(M.N.:88) hypo-
tetraplody SFAbelgom T34 oA ZAE del
(1p21), del(1g32), del{1ql2) = 17q*7} 100%s]
A kA Eg e del(6gl4), del(1p32)%) 15p*,
5p* W 4p*7} clonest Ho velghen] L sl t
(14;21)(pter; pter) §°] cloned Hol ¢z 4]
clone® & dAA%T To| Vel (Fig, 3).

Hep G2 719} 4 %5%= HBs Ag(-) 7+ A=7F
2M G 49706 M 547 Abe]Z(M.N..52)
hyperdiplody el 912m F24 o|4-> del(1p3l)
9 del(1¢22)7} 100%e]A vhebyton (1:21)
{p22;pter)3 del(6ql1)= 98%, O4%E o] Lie}
wieb, 2 9] ¥ clone#sl Y loss 52 HA44 oAb
& ohd Bgch(Fig, 4).

E1E 9A 7143 AS B AezA d4H 2
A o)A Aaridh wtont F2A o)L FAH
L7 A&y oabe] clonedt He glglem 7t Al
Foe A9 o)Akel t(1:11)(plliqld)e] Hep
3BeA t(14;21)(pter;pter)o} PLC/PRF/54|A
G2el| A= t(1:21)(p22,pter)e] Z}7t clonedt Hel

187

yehd o] BAejgict,

HBs Ag(+) 24t M ZF< Hep 3Bs} PLC/
PRF/5elA FEAHe ol4L del(1p21)3 del
(6q14)%.om o] 59} o4 HBs Ag(-) 7t HE
FAME 24T 4 ¢95l.es 4 HBs Ag(-) 7t
HEFAE del(1p31)F del(6gl1)9) o]AHE ¥
gl (Table 2).

Table 1. Consistent chromosomal changes i the
primary hepatocellular carcinoma and
hepatoma cell lines as revealed by G-
banding

Structural
Abnormality

Range of
chromesome Number

Primary HCC 45~47(M N :46) del(7q36)

del(1p21},

del(6q14}
del(10¢11), 1{17q)
t(1:11}(plligl3)
del(1p21), del(1g32),
del(1p32), del(6q14)
t(14:21){pter: pter)
del(1p31), del(1g22)
del(6g11)
£(1.21)(p22:pter)

Cell

Hep. 3B 53~63(M N :60)

PLC/PRF/5 84~%4(M.N.:88)

Hep G2 49-~54(M. N, :52)

Table 2. The common specific karyotype mn the
primary hepatocellular carcinoma and
hepatoma cell lines

Cell Kind of Regionen
Abnormalities Chromosome
1[3}1'11]; axgg(l—lf)C] deletion 7¢36
Cell lIine
Hep 3B
[HBs Ag(+)] deletion 1p21, 6ql4
PLC/PRF/5
[HBs Ag(+)]
Hep G2[HBs Ag(-)] deletion 1p21, 6qll
translocation t(1,21)
(p22;pter)

I

it

Yage] Yol el FFel W B A
PRI EERE SRR ESETE EEETE R
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oA B2 E4L FI vk 2Eu RPN B
2 QA o)Akl AR YATF L pel Wi &
Asla chofatel ] B F4e)] A S GAA o)
Aol obd) AFY AL ¢ FEHAY 7|AE ol
37 ke QA oAb Reded foliid Al
Az AgAelr £ e ¢ 944 o4 T &
Fepe] E35) k2 ulFY S JEEo] T3] A2
Bejy] AE 2YE AFE oleldel wel XA
#4202 a3y Ao @x 9. W BY U4
virus{hepatitis B virus; |3} HBV)s 244 &
A7l Q3 QoM o] HBV7L &3 7h4 Xof A5
o] oA FAEREL HIAA A=A o4 22X 9]
o, o] MEFASH dFEE GA4A A1d F 9
we Ad(mmon F, 1982)0] LEH ofd A17dH
7 188 44 Ao R¥(Hino 5, 1986)7} &l
T 49 Avid(Blanguet %, 1988) W GAA A
1, 5 6, 9 B 2292] 324 o]AHSmon F,
1990) Fo] BX Hof glofv} L Ay 2b2 o

B A DA geteias dAA A7) o
WAl (diplod) TAGAE F2H o]Afe] EF 10%
o)ue] clonedt A E&t o|AER AR &
4557 o= dhed A EFAAE 2T EF
Al YAAE WAF 2 l4le. &, Hep 3B AE
Zd| Al A 471 Zo|wjAd (hyperdiplod) S v}
el AL AEF2 FANAHEAM 8] FPAA HE
22 Aa fioldn 55T YA S F49
FxA oAk A1 JAA A A He] WAF
o}, ip2l 29e)lx AMYI1A(Amylase, alpha 1A)
5 amylased] ] Hi= FAHRAEo] A 3h(Ste-
phend} Brien, 1990), 6ql4 H$ld:= CGA f3
A{glycoprotein hormone)7} &4 812 (Hoshina
£ 1984), 10gll ¥-$jel= ADK H4a7t EAls
w o] Bglex= oF FAAE ob #HA AL ¢t
11913 23]o)= SEA ¢F4349 HSTF1 s34
7b A8 Donis-Keller %, 1987). dibxez
o GAA o4 e AL A GAA-
Ao A9, Ay diAAe) QA AL #1285
o] A gt} (Sandberg, 1990), ZBH 2 Hep 3BoA
= AMY1A, CGA ¥ ADK7l agHaa2s &4
3 HeL sl olE SEAY HSTFL-E ¢34
2N 843 H3lE Aol B

PLC/PRE/5 AEF= |43 71 A AiA (hy-

=

188

potetraploid) SFAE Bed ojnfe AEEo]
endomttosist} ednoreduplication®] Z#2 A=
oA}, of7leA depd F2A oA 184 1p213}
6qi49) A& Hep 3B Z9ko) 1g32 ¥ 1p329%)
482 100%A LAH e AAele CRL {44}
7t FAels MYCL1 4§47 Z2 2A 8
(Wilson 5, 1986; Ibson &, 1987). oul#ez
AMA 7} Bold 5 F2A o AR WeldE AY
o] 9=A(Mitelman %, 1988)-& F=Zslw PLC/
PRF/belAM 2749 W clone?t & 734 <%
NERD E5d wAT 774 olite] ot #51
. 8 F G EFE F5] HBs Ag(+) MEF
EA HBVE #A7 d&R22 55 HBV
whole probe® southern ¥ 3 2% YAoz &
A= ge(w) G F3}). F HBV7E AEel £43)
A oleka Azkge. ofF] HBVZE LAE A4
ol Bold AsiEEeAE A ra23 AT
11q22(Bowcock %, 1985}, 1p21-22(Shaul &,
1986) 9 17ql2-23(Henderson &, 1988) %9 d
A4 Aol AAE vt olck 1p2l #9E F A
®F FE A9 1000 ZL£E vepfe] HBVZE
oL fdle] obdy) AHE] Alabe] £ 2eut 6qld
o2 HBVS #A7F ¢y RALZ o #5714
CGA #3A7} hormoned £AsH: F424] 45
Zhehd ol CGA 34 7159 AR A 7}
2AEHE s ghEAA S wH A7es 4z
ot

shglal el glelAd hf-HAle] @A) wk=Al o
244l delo] Hx) ¢-27E& 7lsbd Hep 3B4) 4l
ofA) SEAY HSTF1 ¢HAxl7h 234l el
e AR ot FE o7)e g B3
o] 44 A Ao

PLC/PRF/5 HEDAMy £33 4449 7=
A oldke] WAHG o AP dEHAAHE HE AL
Hep 3B& 7H9k& Alo|X o]a}y 2.2 MYCLY
Azt Fol Adgez A& FANAS Aoz 357
=8

9 HBs Ag(—) 7TMAEF¢ Hep G2olME
1p31 9 1g229) Zo] 100%e)A Wepdi=d 1p3l
oo GST1 FAA7 248 2(Seidegard &,
1988), 1922 ¥4l DAF #&R7 2484
(Rey~Campos 5, 1987). 6qll #$j«ds CGA

L

f
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427 EA 8 (Hoshina 5, 1984), 1p22¢+
SKI 9#4a7 248 Chagantt %, 1986), o]
M EZ7} hepatoblastomasA 7]e1g A e HBs
Ag(-)AL 4S9 GST1 #4x4s} DAF 4
A7} A AARA A" AFHAE dFe
CGA el «d8& 3 o4 SKI shrdAs &
of% 3 S g LR dNEeiAct. 99 A
& s el 8 B o 3

HBV
3 oncogene
Hep 3B AMY 1A--->CGA--->»>SEA% HSTF1
PLC/PRF/5L AMY 1A --->CGA --->MYCL1

Hep G2 GST1 ---> CGA --—-> SKI
DAF
T
{unknown factor)
I#| B2 HBV7F AMYLA f3A)e] & 3o

AdHe] o fAxY 7l HA AR QT
CGA #3AY NZEzxHY 35 4 A7 22A 43
F4L wr) Aztsle] dot o =Hw $AAt
oS tAHSZ(AFYAME HIF FoR) 3
71e ALR A4 Hep G2 AL &2 i-AA
8] Fi5AAR A CGAY MxEzded Ao 4
ole] M AAr) HAFHe] ot ow A
3 Y, E38) e Me CGA 449 7153
W4 A FACE glenm FF ol ofFt BEA
o] gupslr}

1k
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Legends for Figures

Fig. 1. G-banded karyotype of prumary hepatoma from asaitic flwd

Arrow: del(7q36)

Fig. 2. G-banded karyotype of Hep 3B cell hne,

Arrows: del(1p21), del(8gl4), del{10q11}, t(1:11){p11;ql3), 1(17q)

Fig. 3.

G-handed karyotype of PLC/PRF/5 cell hne,

Arrows: del(1p21), del(1p32), del(1g32), del{(6qld) t(14;21)(pter;pter).

Fig. 4. G-banded karyotype of Hep G2 cell line,

Arrows: def(1p31), del{122), del(6qil), t(1,21){p22;pter)
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Abstract

Chromosomal Abnormalities in Human Hepatoma
CHANG Sung Ik, BAIK Sang Heun, KIM Hong Tage

Department of Anatomy, Kewnyung Uniwversity, School of Medicine
Taegu, Korea

To a better understanding for molecular mechanism of oncogenesis m hepatoma, primary
hepatocéllular carcinoma and hepatoma cell hines{Hep 3B, PLC/PRF/5, Hep G2) were
subjected to detailed cytogenetic analysis with G-banding method after cell cultures. No
cloned chromosomal abnormalities were found n the primary hepatoma(below 10%). On the
other hand, ail hepatoma cell lines were cloned, the specific chromosomal abnormalities
Hep 3B were del(1p21), del(6q14) and (1, 11){p11; q13) Genes of AMY1A, CGA, SEA and
HSTF1 were located on 1p21 and 6gld respectively, SEA and HSTF1 were located on 11ql3.
Regions of chromosome abnormahties i PLC/PRF/5 were the same found in Hep 3B,
Besdies, del{1g32) and del(1p32) were also cloned Gene of CR1 and MYCL1 were located on
1q32 and 1p32 respectively The characteristic findings of chromosome abnormalities 1n Hep
G2 were del(ip31) and del(1q22) And GST1 and DAF were located on these regions each
other, Del(6ql1) and del(1p22) were also found in Hep G2 From the above results, it 1s
presumed that HBV may integrate to AMY1A gene or near this gene and leads to loss of
functions to this gene And impaired regulation of CGA occurs in next step. SEA, HSTFL
and MYCL1 oncogenes may act as a progressing factor of tumourgenesis in HBsAg(+)
hepatoma. Some factors hike chermical agents may cause functional loss of GST1 and DAF at
first and functional loss of cell regulation of CGA occurs 1n next step SKI oncogene may
promote the progression of carcinogenesis i this cell ine. Whether any causative agents are
mnvoled in carcinogenesis of hepatoma, fuctional loss of CGA gene 18 the most immportant
factor in tumour-genesis in hepatoma,

Keywords Carcinogeness, Cell hne, Hepatotocellular carcinoma, Oncogenes
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