[HetlMstglXl - M61#H X3S
Vol. 61, No. 3, September, 2001

Microsatellite Alterations of Chromosome 9p,
13q, 16q in Hepatocellular Carcinoma

Seong Jin Cho, M.D., Nam Ryeol Kim, M.D.", Youn Ki
Min, M.D.", Yong Geul Joh, M.D.", Min Young Cho, M.D.",
Sung Ock Suh, M.D." Bom Woo Yeom, M.D. and Nam
Hee Won, M.D.

Purpose: Hepatocellular carcinoma (HCC) patients are
asymptomatic and the tumor remains in an unresectable
state until the tumor progresses. Recently much efforts for
elucidation of the early hepatocarcinogenesis have been
made, and for this purpose it is very crucial to investigate
the genetic abnormalities. We evaluated microsatellite altera-
tions of five markers from chromosome 9, 13, 16 and
investigated the relationships with the clinicopathological
parameters in HCC.

Methods: The microsatellite alteration analysis was per-
formed using polymerase chain reaction with five polymor-
phic microsatellite markers (D9S171, D9S1747, D13S156,
D16S419, D16S3106) in 40 surgically resected HCCs and
their respective non-tumorous counterparts.

Results: D9S171, D9S1747, D135156, D16S419, D16S3106
abnormalities were detected in 20.0%, 14.3%, 50.0%, 32.4%
and 22.6%, respectively. Loss of heterozygosity (LOH) of
D9S171 correlated well with higher tumor histologic grade
and LOH of D13S156, D16S419 and D16S3106 correlated
well with increased tumor size. Microsatellite instability (MSI)
was found in two markers, D13S156, D16S419.
Conclusion: As a result, we concluded that alterations in
microsatellites of various chromosomes may contribute to the
hepatocarcinogenesis and tumor progression. Especially
LOH of chromosome 13 and 16 are considered to correlate
with tumor progression. (J Korean Surg Soc 2001;61:305-
311)
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Table 1. Primers used in microsatellite analysis study

D9S171  forward 5’-AGCTAAGTGAACCTCATCTCTGTCT-3’
reverse 5’-ACCCTAGCACTGATGGTATAGTCT-3
D9S1747 forward 5’-GGCTTTCTCTCTTTTTGTCTC-3

reverse 5’-GGAATAAATCAGGCTACCAGG-3
D13S156 forward 5’-ATTAGCCCAGGTATGGTGAC-3’

reverse 3’-GCTGTGGTATGAGTTACTTAAACAC-3’
D165419 forward 5’-ATTTTTAAGGAATGTAAAGNACACA-3’

reverse 5’-GACGTTAGACCAGGAGTCAG-3’
D16S3106 forward 5’-GAGACCTACAGTCTTTTGCATTTAC-3’

reverse 5’-TTTTGAAGCTGAGCAGAAGG-3’
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Table 2. Clinicopathologic findings of hepatocellular carcinomas (%)

Vascular invasion

or lymphatic emboli (+) =)

Tumor size
<3 cm (n=12) 2 (16.7) 10 (83.3)
>3 cm (n=28) 12 (42.9) 16 (57.1)
Tumor grade
I (n=4) 0O 4 (100.0)
II (n=16) 5 (31.3) 11 (68.7)
I (n=20) 9 (45.0) 11 (55.0)
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(Table 2, Fig. 1).
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Fig. 1. (A) Histologic finding of grade I HCC shows well-differentiated tumor and is similar to the architecture of normal liver. Fatty
metamorphosis is also found (H&E, X 100). (B) Histologic finding of grade III HCC shows poorer differentiation (H&E, X< 200).
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Table 3. Microsatellite alterations (LOH and MSI) according to the histopathologic features (%)

Histopathologiic LOH or MSI
features D9S171 D9S1747 D13S156 D16S419 D16S3106
Tumor size
<3 cm 2/10 (20.0) /7 (14.3) 4/10 (40.0) 2/11 (182) 19 (111
>3 cm 4/20 (20.0) 2/14 (14.3) 12/22 (54.5) 10/26 (38.5) 6/22 (27.3)
Tumor grade
I 0/3 (0.0 02 (0.0 2/4 (50.0) 1/4 (25.0) 0/3 (0.0
I 1/12 (8.3) 3/9 (33.3) 6/12 (50.0) 3/14 (21.4) 2/11 (18.2)
I 5/15 (33.3) 0/10 (0.0) 8/16 (50.0) 8/19 (42.1) 5/17 (29.4)
V. invasion or lym. emboli*
(+) 2/10 (20.0) 1/8 (12.5) 5/11 (45.5) 5/12 (41.7) 311 (27.3)
(-) 4/20 (20.0) 2/13 (15.4) 1121 (52.4) 7/25 (28.0) 4/20 (20.0)
Total 6/30 (20.0) 3/21 (14.3) 16/32 (50.0) 12/37 (32.4) 7/31 (22.6)
* = vascular invasion or lymphatic tumor emboli; T = number of cases with LOH or MSI/number of informative cases.

< T Sl9H 2615 AL 38cd] FollA 57 AAA EA
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})\I;]"
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E7e] ABAlE §ldch(Table 3).
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1S 9gom 1 F 1694(50.0%)0 4] LOH 2 MSI
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Qtoll Al ZHz 470(40.0%), 1204 (54.5%) 7AZ=9lom,
ZHQroll A A ] wo] F 3709 KP4 ZHetellAl
5 12709 Wo] F 6dll= MSIo| 9L, & 167H9] Hio]
MSI7} X As}= v &2 56.3% 2 th2 FA| Aol B
n| QA =& njgE 7A%% 9}l DI3S15644 9] LOH
227k5boll Al 161(10.0%), X124 7FqbollA] 601](27.2%) 9
B &2 74259 chp=0.025). MSI 722 £7Fbol|A] 3]
(30.0%), AsYA 7FQYoll Al 6611(27.2%) 2 4=7FSFollA] MSI2)
Ho| nlgo] 23] A HAEE Ao BANH 94
2 g9k =37 ol Tl upE D13S156 ¥lo]= LOH
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Table 4. Clinicopathologic findings of D13S156 microsatellite
alterations (%)

Histopathologiic features LOH MSI
Tumor size
<3 cm (n=12) 1/10 (10.0) 3/10 (30.0)
>3 cm (n=28) 6/22 (27.2) 6/22 (27.2)
Tumor grade
I (n=4) 0/4 (0.0) 2/4  (50.0)
II (n=16) 4/12 (33.3) 2/12 (16.7)
Il (n=20) 3/16 (18.8) 5/16 (31.3)

A5 1 swellAe Ads A=HA E’% %o U% II, I 5ol
A 747k 333%, 18.8%7F ZAEE o] T oA 7H w2
HolE Hyrl MSI ®ol: I 11, III SaolA 7
50.0%, 16.7%, 31.3%1A ZZ&= ot Fo42 aldct
(Table 3, 4).
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o) 16g FAAS EAREES AY FFAFF el
Zoko] 77|7} &% microsatellite Blo|7} & &S H
A Hp=0.040, p=0.046). -3} H 2= DI16S4199] 73 12

o
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Fig. 2. Representative results of loss of heterozygosity in HCC.
DNA from HCC (lane T) and non-tumor counterpart (lane
N) of the same patient was amplified by polymerase chain
reaction with microsatellite primers D13S156 (A) and
D16S419 (B). Tumor DNA showed a disappearance of one
allele at the microsatellite loci (arrow).
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