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Loss of heterozygosity at chromosomal 1p36 in small hepatocellular carcinoma
patients
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[ Abstract ]

lular carcinoma ( sHCC ) and discuss the association between microsatellite alterations and clinicopathological parameters

Objective: To investigate loss of heterozygosity ( LOH ) on the chromosomal region 1p36 in small hepatocel-

of sHCC. Methods:The PCR-SSCP based microsatellite polymorphism analysis technique was performed on 140 informa-
tive cases of sHCC by using a panel of 9 polymorphic microsatellite markers in 1p36. Results: Ninety-one of informative
140 cases ( 65% ) showed LOH on at least one locus. LOH was found most frequently at D1S507 ( 40.8% , 31/76 ).
LOH on D1S507, D1S2893 was more frequent in tumors less than 1em in size ( P <0.05 ). Similarly, LOH on D15468,
D1S2694 and D1S243 was frequently detected in cases with Edmondson grade higher than Il ( P <0.05 ). LOH on
D1S243, RIZ occurred more frequently in cases with absent or partially encapsulated tumor than in those with intact tumor
capsule ( P <0.05 ). LOH frequency on RIZ was significantly higher in female patients than in male ( P <0.05 ). Con-
clusion: High frequent LOH on chromosome 1p is a common molecular event in sHCC. LOH at some particular loci is as-
sociated with certain clinicopathological parameters of sHCC, suggesting that some putative tumor suppressor genes may
exist in these regions, which may play a role in the development and progression of sHCC.
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Il AR B 2= SR O R DA RIE . AWFE T T
140 ] sSHCC & YLk 1p36 F 9 A TR S )
A SR R L AR B2 R S, AR R sHCC B A
A R RHLT AR AL S IR AR

1 #MeEFZ*

1.1 ##

152 151 sSHCC #rA< Ko A8 1 A i Jed S 2 2L A 26
TR KRR TR IR AR B B s BB A i e, L
HA 140 1] hy 4 A TR A 0 45 8 M ), 55
119 191, Ze Pk 21 ], A 08 0l 26 ~ 78 %, -4 4E 1%
H(49.3+9.9)%, MIEHEAEHR 0.8 ~3.0 cm, HAR
12 BHEAE B B WA LS EA BTN
1.2 SRMALBIE 2 DNA 01t

BUA Sl 4 4 8 wm JELEH LY F, B
2K, Horp 1 3k oAl H-E e, TR S
HI e 22U R FE AR R T e o, L BLA )
J o3 AE R S U I8 A 2R S5 AP 2 R R
A R AN (5105190 e 7 G T e ey
100 wg/ml 2 FH B K #49 Eppendorf & N, T 55 C i
B, SR 5 H L A A B K T 4
ZUILH 2] DNA
1.3 I E I HegE R

1 YRR b9 AN TR A S5 )T )
BATFERG] A Genbank( 36 1), % 280 S 519 H
A T AW TREA AR S K.

1.4 PCR # ¥ % B 48 DNA

SRR 10 wl, 10 x PCR 28 ol 1 pl, 25
mmol/L. MgCl, 0.6 wl,10 mmol/L dNTP 0.2 ul, L.
TSI 45 5 pmol, FE K41 DNA 50 ng, AmpliTaq
Gold DNA B4 0.5 U, PCR )% % H Touchdown
J7%  1E Biometra BIEM AT, SO 5514 : 94 C
12 min;94 °C 30 5,63 C 60 s, FMEFFE(K0. 5 °C,
72 °C 90 s,15 MEI; 94 °C 30 5,56 C 60 5,72 C
90 s,25 MEH;72°C 10 min,

1.5 B AWBEE R E &N 5454 K LOH

e 129% 58 P9 05 Tk B B8 e ( 30%  Ar-Bis 4 ml,
H,0 ,ml, 5xTBE 2 ml,10% AP 70 pl,TEMED 3.5
Wl )FFRER I 1 x TBE 28 i T Ha A v BC 10
PCR KB =40 6 x _EAESE v, i 95 °C 5 min,
UK L VEYS 3 min, A 2507 55 7 B/ 100 V fE R
K90 ~ 170 min ANEFE, HL YK JE BOT &, 2 W
(10% LB +5% VK2 ) 7E 10 min, 0. 2% fif R
et 20 min, @ (0. 75 mol/L NaOH + 40% H
)R8 10 min, FERL LR 6.

®1 WMIESIMRERHE

Tab. 1 Primers and characteristics of microsatellite markers

Locus  Location Primer sequences Size ( bp)

DIS243 1p36.3 CACACAGGCTCACATGCC 142 ~ 170
GCTCCAGCGTCATGGACT

DISA68 1p36.3  AATTAACCGTTTTGGTCCT 173 ~ 191
GCGACACACACTTCCC

D1S2893 1p36.2  AAAACATCAACTCTCCCCTG 201 ~223
CTCAAACCCCAATAAGCCTT

D1S2694 1p36.2  AGGTCCAAGAAGCGGAG 241 ~255
TCACGGGGTATTAAGTGG

DIS434 1p36.2 AGCTAATTTACATTACCCAAAAAGA 240 ~252
GCAGGTGGCACAGTGA

RIZ  1p36.2 GGTGAAAACTGAAATTCGAAACTG 207
CAGAGCATAGTTGTCATTTGTCT

DISS07 1p36.1 AGGGGATCTTGGCACTTGG 183 ~203
CTCTAGGGTTTCTGGAAAATGCTG

DISI99 1p36.1 GGTGACAGAGTGAGACCCTG 94 ~116
CAAAGACCATGTGCTCCGTA

DIS234 1p36.1 GCCCAGGAGGTTGAGG 268 ~294

AAGGCAGGCTTGAATTACAG

1.6 BARE k4RI iEirE

P AhyEI 4141 DNA Y PCR 7= ¥ 5 40 7 1F % 40
21 DNA 1Y PCR =2 G PE 550 1R LU, 7 i 97 4
AT 50% LA _EHE N LOH.,
1.7 it

7 FH Stata B4 T 5 LOH 5 Hilfs ARG
FEBHA 5E ZPEAT Fisher B TIHERAG KB * K56

2 5 R

2.1 sHCC # T2 & Fo9 & AN

7 140 Bilf5 B4 sHCC 6, F 1p36 Ak 9 4~
TR S kA2 LOH 1Y SR 65%( 91/140, ]
1), 39 (42, 9% ) —A~ i 5 & 4= LOH, 28
fi( 30. 8% )FE 2 i &4 LOH, 24 5)( 26. 4% )
TE3 a3 AL A R LOH, LOH & A %D
D1S507( 40.8% , 31/76 ) K feim o 453 H 7 5 &k A
LOH (53 LIE 2.,
2.2 sHCC # T 2 LOH 5 sHCC 5 k% 22 5 4 4
% &

sHCC W LA 1p LOH K H 51l A #1225 1k
I F LR 2, HEEHRRE 7 5 1) LOH 5 sHCC IR
W ERAF AR B AH M Ge it 2 i S, BRI R A
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D1S507, D1S2893 fii s, M A2 <1 em ¥ LOH
FHE T HAZ > em 41 7F D1S468 . D1S2694 ,D1S243
{7 55 ,Edmondson 772 = M 2&H LOH HEEm T < 1I
P AN, D1S468 i i, A A LOH & A= R
E TR (P =0.051 );7E D1S243 il RIZ {3 14,
RETEE A LOH B A% 1 (0 55 28 0 4 5 76 RIZ
LR E LOH RAERE T B P<0.05),

N T NT N T N T
a b [} d
B1 #HomflmIEsn LOH BikER
Fig. 1 Electrophoretogram of LOH on some
microsatellite loci in certain cases

a: Heterozygosity; b, ¢, d: Loss of heterozygosity. The arrows

indicate LOH. N: Non-tumor liver tissue, T: Tumor tissue
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Microsatellite Loci

B2 sHCC &¥E 1p36 FRLEfim LOH HIIFR
Fig. 2 LOH frequency of each microsatellite
locus on 1p36 in sHCC patients

3 4 it

Ji R B4) 2 A R R SR R A AR 2 6 2B B
2RSSR W TR — MR EE N E MR
AP K B — A e R R A, R
LD 034 2 B A R 1% e i R A0 | S s g
BRI ARUA DG . FEPRI A i TR 2SRRI T K
A A5 B, T2 A AL 20 S U B O
op A5 0 > s 2 U DNA BEAS R BEXT i g
9 L Y LOH 4T PR i % , R HCC R0
PEE R R [FIB B2 FARiC IR TRl BE .

TEAEG R A2 iAo 1 S @k,

SRR IZ G o AR A 23 S (iR K 1 4%,
SR A A i 1p36 IR T2 541
AR R DA R oAb B DA G I B L
T R PR A DG I PR A AE O L DR — B FSE Y
POl CAIE S B, AR R &L 1p36 X
BREIC LOH ), #7812 X sl A7 75 2 2 (14 Bl g 0 7 3%
PR, 4n H i E & BU7E i R R S0 45 o L FLIR
I SR DL M HCC Hhd i gt 1p36 i DR AR 7 0
X HAE R sHCC w22 S0 100 S H: 5 1l PR 2 2
FHIFR R A IRIE S . 5T I, ABFFE 4 vt
sHCC i 1p36 I 9 Mt 2 4 LOH #4758 .

ARG, sHCC 1Y 1p36 24 PEB 2 % 65%
(91/140 ), & T HB 2 7k % i) i 4 84. 2%
(132738 ), M 2 4145 A7 7E 22 5 1 AT Re e R 5
TEPE ARG I 457 557 AN ) K JIr 6 95 191 1 22 1) A R R A
%o JRHEKIMI 38 ] HCC R 3 IR K /N34,
A ZH 140 {5 B2 sHCC BHAYIAE 3em LLR ;I
Ab 2 LHLBIFFE RGN ) £ T2 A s A A A P A T
A RS T PR B S A AR 1 LOH Ji%
sHCC 7€ 1p36 (Y75 LOH Ml F 4L /s % K AE7E 24>
5 HCC %A= A0 S e 30 ) 3 A

sHCC 45 4t [H J LOH & £ R LI DI1S507
(40.8% , 31/76 )i , 76 A o5 BRI 19 B 60 S 9 4
& KIAA1026 F1 IBD7, i # Gt 25 11 K kazrin, J2HF
WAL RS 43, 7653 Ak ) #5164 i 22 1) 384 P ]
W, ATRES 5 S v B MR RL IR A AR T AR R
F R JIEVE s (AR S R, 4 25 1 AT RE A P
SAEYERR T R AR XA R S HOC &
A % R 2 A1 ] 5 2 A DL AR EE  (E AR — 2B 5T

P73 P E G F 1p36 I DIS468 fir &7,
D1S468 {3 s 1) LOH I fig 5 | e HL B 55 P4 i) 2y i
FERMUE . Aoki A p73 1Y LOH S fa ik 1p
i) LOH &2, p73 76 DNA 454 X HAG i %
TR R BR S MR 5 ps3 ML) p73 Jh s
ifigt 5 p53 AHI, 46 FE S i B e ik i) mT DL
AN T LS 5 A0 R R R Y pS3 ARk
LD p21 LR AE e LRI R b 25 40 i Jeg 25
i, p73 FEH A LOH 5 B 14 2 G H 5%, 78 300
iR LOH & i 2 1% T kR 1 g7, AHIF 9T
H D1S468 [ LOH 451~ 20. 8% , 7£ Edmondson =
M5 Edmondson < 11 4041 2 [8] LOH K& 4= % 22
F(P=0.029)A G152 L A4 LOH k&
AT IERANBER BRASITFE L I
SRR p73 R W HETE HCC kA K R fE il
AR, I 5 IR AN 240 HE 56, n] LIE
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KV SHCC AEWI2E T AR R bR 2 — o N n] SERAUARERE A9 PR 0 3L R TPS3 MR LR Y7 I
DAEF X I SE BB G JE PR YT O 58 AR 88 3 s, JRAE S S0 s 4y v A 00 B AT 1 g 10 ML I M) 9
DR I BE, e LR R R, s R Y. B

SunamuraZE- "8 Vgl I FH BB S A AR R B, LA

+£2 1p36 9 Mii A LOH 5 sHCC IGKRFIEFHIEMN X R

Tab. 2 Correlation between sHCC clinicopathological features and LOH at 9 loci on chromosome 1p36

Clinical parameters D1S243 D18468 D1S2893  D1S2694 RIZ  DI1S507 D1S199 D15434 D1S234
Gender
Male 24779  15/63 5/67 24/79  20/60"  25/62 19/54 12/51 18/52
Female 4/13 1/14 2/16 2/15 9/13 6/14 0/6 1/12 4/15
Age( t/a)
<50 19/50  11/43 4/45 12/47 12/38  16/36 10/32 6/32 11/34
=50 9/42 5/34 3/38 14/47 17735 15/40 9/28 7/31 11/33

AFP(p,/pg - L")

<25 8/41 3/30 0/35 10/43 8/32 12/36 7/23 4/28 7/30
>25, <1000 17/38  11/36 5/39 14/42 15729 14729 9/26 7/29 13/30
=1000 3/13 2/11 2/9 2/9 6/12 5/11 3/11 2/6 2/7

Tumor size( I/cm )

<1 5/10 2/9 3/74 2/10 2/6 3/94 3/5 2/3 3/5
>1,<2 18/58  11/47 4/51 21/62 23/52  23/42 13/38 9/42 15/43
>2, <3 5/24 3/21 0/25 3/22 4/15 5/25 3/17 2/18 4/19

Edmondson grade
[,0 7/39%  3/334 1/33 6/38% 14734  8/29 5/19 6/30 6/28
I, v 21/53  13/44 6/50 20/56 15739  23/47 14/41 7/33 16/39

Tumor capsule

Intact 107499 7/46 3/44 12/48  13/439  16/39  11/23" 8/39 11/37

Absent/not intact 18743 9/31 4/39 14746  16/30  15/37  8/37 5/24 11/30
Thrombosis

Present 1227 6/15 3/23 9/27 9/18  9/18 6/27 2/8 8/17

Absent 16/65 10/62  4/60 12/67  20/55 22/58  13/33 11/54 13/49
HBsAg

Positive 26/79  14/67  6/70 21/78  22/60  23/60  15/48 10/51 19/56

Negative 2/13 1/9 1/13 4/15 713 8/16 4/12 3/10 2/10

* P <0.05 vs female; 2P <0.05 vs tumor size >lcem; 4P <0.05 vs Edmondson grade I, IV; BP <0.05 vs tumor capsule

absent/not intact

lp #4082 X 3 7 T D1S2893-D1S450  42.9% {EMIE AR >1 em 40 7. 8% , Wi & 25 947
( 1p36.32-p36. 22, 5.1 Mb) Z [, A B 5 Git2=E (P <0.05 ), Ut B BL A7 5 3T 7] BB A7
D1S2893 fii #i LOH TE M B A2 < lem BFH AN AL MEamsE R, 25 40 i 09 15 30, mi7e
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e (%) 32 e 4 DU AR X R o

TERIRE AL 538 7 T, B T D1S468 4, D1S243
1 D1S2694 P59 LOH 76 1 ~ AT ~ IV
T sHCC ZBERM B Sit2E25 . Huro M
D1S243 4bf##E CCV( cataract, congenital, volkmann
type )FEH , JE—Fh e R N BEEOR 2L 5 D1S2694
{7 5 AF#E CAMTA1( calmodulin binding transcription
activator 1 )[R, A5 WFFE " 2 0H , 75 B 25 20 i 93
AL CAMTAL 1Y Z B 25 1176 20 480 S 0 M40
FiIk FE R W B SR T 582 5 4 M ] 1
PR A5 4k . Henrich 25020 % B bl 25 200 i
JeE T CAMTAL (IRFRIA 5 WG &2 10 A OC, (HaX
MR HCC RAEZ A TR R MG, A0
FWIH: s D1S2694 1) LOH 5 sHCC 73 40A %, 2
T8 CAMTAL ATBES sHCC ik iR ok i
AR Oy i — DAY, LA, D1S243 Fi RIZ 1)
LOH &A= AE A N 58 48 21 vp BRI 5 1 i 58 4%
BN R AT ST ) 2 kg 410 ) 35 PR R REE HCC
REMEE SR R EEZEEH . AR T
55 sHCC F 30 378 J 2o 5 AH G 170 55 20 e o 1 L A7
S ATVE A PEA, sHCC W22 AT WERIE 0 5 %
il , A XA B 7 o5 B ST T A7 A 178 A 35 fiob 3
A1) 5 DA Atk — 2D i ARY
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