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Hepatocel lular carcinoma (HCC) is one of the most common cancer in the world and is
the leading cause of cancer death in Taiwan. The prognosis of this cancer is extremely poor with
survival of only several months after symptoms occurred. Elucidation of the basic genetic
changes of HCC is important for the understanding and treatment of this cancer. Cancer is
usually accompanied with genetic alternations either through the activation of cellular oncogene
or the inactivation of cancer suppressor gene. The recently identified short tandem repeat, the
microsatellite, which is widely distributed throughout the whole human genome. Identification
of disease genes as well as tumor suppressor genes by microsatellite polymorphism. have been
published recently. In this study we use microsatellite marker to analyze 88 cases of HCCs, most
of them are small in size, in order to study the genetic changes of HCC and to further narrow
down the common LOH sitesin 16q.

In this study, we have used 35 microsatellite markers for further fine mapping of LOH.
We have confirmed the most frequent regions of LOH for HCC are 16912.1, 160922, and 16g24.
After anayzing these information, we started to screen the human BAC(Bacteria Artificia
chromosome)library by these markers at 16g12.1 and we identified 15 clones. Exon trapping
system is used to search the putative exon sequences of BAC genomic clones. Two exon-like
sequences are identical to the KIAA1005 gene. Homozygous deletion of KIAA1005 was found
in 37%(10 /27) HCCs. These data suggested that the KIAA1005 might be the putative tumor
suppressor genes at chromosome 16g12.1.

The function of KIAA is unknown. From the predicted sequences, we can predict that



the gene might be a transcription factor or be correlated with phosphorylation. Furthermore, it
seems have different splicing form and play different role in HCC development. However, this
need further investigation to elucidate KIAA function.

| ntr oduction

Hepatocel lular carcinoma (HCC) is one of the most common cancer in the world [1] and
is the leading cause of cancer death in Taiwan [2-11]. Chronic hepatitis B and recently the
hepatitis C vira infection is thought related to the development of HCC [2-13]. However, the
basic molecular mechanism remained to be clarified. Cancer is usualy accompanied with
genetic aternations either through the activation of cellular oncogene or the inactivation of
cancer suppressor gene [14-25]. Traditionally, cytogenetics was used to detect genetic change of
cancer[26-32]. However, only major genetic changes resulting in chromosomal translocation,
deletion or other changes can be identified by this method. Another method to detect the
cancer suppressor gene is the use of RFLP (restriction fragment length polymorphism). However,
this method is tedious, laborious and need a lot of DNA samples. Microsatellite, which is short
tandem sequences is widely distributed throughout the whole human genome. The target DNA
sequences can be amplified by polymerase chain reaction and the fragment was run on gel. Only
small sample of starting DNA sample was heeded. These markers were rather complete evenly
distributed in the whole chromosome. Using the microsatellite as markers, we can study the loss
of heterozygosity(LOH) of tumor[33-92].Identification of disease gene including tumor
suppressor gene by the linkage analysis of comparison of tumor and non-tumor part had been
published recently[58,59].

In the past years, we have using 232 microsatellite markers to study the LOH of HCC. We
included 30 cases of HCC and we have found the most common site of LOH for HCC is:
16q(43.3%), 13q(36.7%), 17p(30%), 50(20%), 11p(20%), 11q(16.7%). These data provides as a
basis for further fine mapping of the common site of LOH and to identify the putative tumor
SuUppressor gene.

In this proposal, we will further study the LOH of HCC by narrowing down the common
site of LOH and to identify the putative tumor suppresser gene. Since the 16q has the highest
rate of LOH, we will start from this chromosome in the first year. Our preliminary study
indicated that the most minimal commonly affected region of 16q was deduced to be between
16g12.1 and 16g12.2. Another small region was determined to be 16924.1. Therefore, in this
project, we used more micorsatellite markers in these 3 regions to narrow down the common site
of LOH and to identify the putative tumor suppressor gene.

Materials and M ethods

M ethods

LOH analysis
Genomic DNA was extracted from tumor and non-tumor part with classical methods,

then these samples subjected to study by using the microsatellite markers in the aforementioned
2 region. All the markers available from the literature will be used. Each reaction was amplified
in atotal volume 25 ul containing 25 ng of genomic DNA; 75 uM concentrations each of dGTP,
dCTP, and dTTP; 2.5 uM dATP; 2 uCi[a-35S5]dATP; 1x PCR buffer (10 mM Tris-Cl pH 8.3,
1.5 mM MgCl2, 0.01% gelatin); 0.2 uM for each primer; and 0.5 u of Taqg polymerase. The PCR
was performed in 94°C for 30 sec, 55°C for 75 sec, 72°C for 15 sec. A tota of 27 cycles were
performed. The product was further incubated in 72°C for another 6 min. After completion of
PCR, 6 microliter products were subjected to electrophoresis in a 6% PAGE gel followed by



exposure of the gel to X ray film for 1 to 2 days.
The band pattern between tumor and non-tumor part was compared. The LOH was
anayzed and the common site of LOH was deduced.
BAC library screening
After analyzing data, we started to screen the human BAC(Bacteria Artificial chromosome) by
these markers at 16g12.1 and we identified 15clones.
Exon trapping system
We applied exon amplification strategy to isolate genes from complex BAC genomic DNA.

Results

LOH and fine mapping analysis of 16qin HCC

In this study we use microsatellite marker to analyze 88 cases of HCCs, most of them are
small in size, in order to study the genetic changes of HCC and to further narrow down the
common LOH sitesin 16q.

A total of 36 microsatellite markers in chromosome 16q were used to study the LOH of
HCC. The average number of microsatellite markers included in 16q was about 3-5 cM. Range
of LOH for each primer was from 2.5 to 40.5% and the average was 17.5%. The highest
percentage of LOH was shown for loci a D16S496(40.5%), D16S504(33.9%),
D16S3034(30.2%), D16S3039(30%), D16S517(27%), D16S409(27%), D16S514(26%),
D165419(25%), D16S3080(24.7%), D16S3018(24%), D16S3137(23.4%), D16S415(22%),
D16S390(22%), D16S515(21%), D16S3048(20.5%), D16408(20%), D16S266(18%), and
D165422(18%) ( Figure 1). The frequency of LOH seemed to have relationship with HBV
carrier. The HBsAQ positive group seemed to have higher LOH frequency at 16g12.1, and the
difference was statistatically significant.

In the past year, we started to screen the human BAC(Bacteria Artificia
chromosome)library by these markers at 16g12.1 and we identified 15 clones( Table 1). Exon
trapping system is used to search the putative exon sequences of BAC genomic clones. Two
exon-like sequences are identical to the KIAA1005 gene. Homozygous deletion of KIAA1005
was found in 37%(10 /27) HCCs (figure 2). These data suggested that the KIAA1005 might be
the putative tumor suppressor genes at chromosome 16g12.1.

Discussion

Our preliminary result shows that HCCs in Taiwan have frequent LOH in chromosome
16 and the common LOH regions were narrowed down to D16S409 (16qg12.1),
D165419-D165408 (16g12.1), D16S514-D16496 (16g21-22), and D16S422-D16S402
(16924.3). Furthermore, familial HCC seems to have common LOH sites at 16g12.1 and
16021-22. These data suggested that the putative tumor suppressor genes might lie in these
regions and we identified 15 BAC clones near these regions.

In addition to construct the physical map of 16q, we aso intend to search the possible
exon sequence near these regions. Exon trapping system is a good approach to search the
possible exon sequences. Now we have applied the system to our project. Furthermore, we try to
clone full-length cONA using RACE system and search for the putative tumor suppressor genes.



Figure 2. Summary of the results of LOH analysis on 16q in 88 HCCs.

marker

D16S517(27.3%, q11.2)

D16S261(6.5%, g12.1)

D16S409(27.2%, q12.1), D16S3044(2.5%, q12.1), D16S3080(24.7%, q12.1)
D165416(9.5%, g12.1)

D16S3136(7%,q12.1), D16S3120(11.5% ,q12.1)

D165419(25.4%, q12.1), D16S415(22.7%, q12.1), D16S390(22.4%, q12.1)
D16S3034(30.2%, q12.1-13), D16S3137(23.4%,912.1-13), D16S3053(14.7%, q12.1-13)
D16S3112(17.5%, q13), D16S3039(30%, g13)

D165408(20%, g21)

D165494(15.7%, g21)

D16S514(26.2%, g21)

D165496(40.5%, g22.1), D16S398(10.3%, 22.1)

D16S397(7.1%, g22.1)

D16S512(13.8%, 22.2)

D16S3018(24%, q22.2)

D16S515(20.8%, 22.3)

D16S266(18.6%, g23.1)

D16S516(13.8%, 24.1)

D16S504(33.95, g24.1)

D16S507(15%, g24.1)

D16S505(7%, 24.2)

D165422(18.4%, 24.3)

D165402(16.1%, q24.3)

D16s3037(11.1%, g24.3)

D16S520(8.9%, g24.3)

D16S3048(20.5%, g24.3)

D16S413(7%, 24.3)
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Table 1. Summary of the results of BAC clones by screening human BAC library

Microsatellite loci used for BAC clone
screening
D16409 106K 13
D16419 107F06
D16415 29M 12
60F14
72M 15
D16S390 211D06
D16S3034 71E17
35D12
216N13
250G9
D16S3044 25124
26L.24
39004
D16S3080 46B1
58M17
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