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Molecular Genetic Analysis of Hepatocellular Carcinoma by
Laser Capture Microdissection
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genetic profile

Hepatocellular carcinoma (HCC) is one of the most common malignancies in
the world and is the leading cause of cancer mortality. Nevertheless, the molecular
mechanism remains to be clarified. Cancers arises from the accumulation of genetic
changes. Identifying the genetic changes in the tumor cells seems a good method by
directly comparing the genes of tumors with the non-tumor parts. The value of even
the most sophisticated genetic testing methods will be limited if the input DNA, RNA,
or proteins are not derived from pure populations or are contaminated by the wrong
cells.

Recently, a laser capture microdissection(LCM) system, developed by
NIH(USA) and Arcturus Inc., have overcome the drawbacks of current tissue
microdissection techniques. Under the microscope, the diseased cells of interest, such



as precancerous cells or invading groups of cancer cells, are surrounded by these
heterogeneous tissue elements. We can get pure cells from specific microscopic
regions of tissue sections by LCM system. Therefore, microdissection is essential to
apply molecular analysis methods to study changes in actual tissue. The LCM system
has been applied to study the genetic profiles between cancer cells and normal cells in
the Cancer Genome Anatomy Project (CGAP).

In our previous study, we found that HCC patients tend to have higher
frequency of gene loss at chromosomal arm 16q. Since 16q is important, we plan to
select microsatellite markers in 16q to identify minimal deleted regions. In this project,
we analyzed the genetic profile of 30 HCC patients by using LCM method,
microsatellite analysis. The highest percentage of LOH was shown for loci at
D16S409, D16S419, D16S415, D16S390, D16S3034. The frequency of LOH seemed
to have higher LOH frequency than previous study without LCM preparation. We also
confirmed the most frequent regions of LOH for HCC are 16q12.1

Based on this study, Analysis of pure cell population and read its
molecular changes will enable us to identify precisely what is different between
normal cell and cancer cell. We hope that through this study we can have a better
understanding of the molecular mechanism of hepatocarcinogenesis.

Introduction
Hepatocellular carcinoma (HCC) is one of the most common malignancies in the
world and is the leading cause of cancer mortality. Chronic hepatitis B viral(HBV)
and hepatitis C viral (HCV) infection are regarded as important factors in the
development of HCC. Nevertheless, the molecular mechanism remains to be clarified.

Cancers arises from the accumulation of genetic changes. Identifying the
genetic changes in the tumor cells seems a good method by directly comparing the
genes of tumors with the non-tumor parts. With the advent of polymerase chain
reaction (PCR) and the development of high throughput, automated micro-
hybridization arrays and mutation screening methods, DNA or RNA can be extracted
from tissue biopsies and analyzed with a parallel panel of hundreds or even thousands
of genetics markers. The value of even the most sophisticated genetic testing methods
will be limited if the input DNA, RNA, or proteins are not derived from pure
populations or are contaminated by the wrong cells.

Recently, a laser capture microdissection(LCM) system, developed by
NIH(USA) and Arcturus Inc., have overcome the drawbacks of current tissue
microdissection techniques. It is simple, requires no moving parts, involves no manual
microdissection or manipulations and enables one-step transfers. The use of sterile,
disposable transfer films minimizes potential contamination, which is particularly
important for PCR-based analyses. Under the microscope, the diseased cells of
interest, such as precancerous cells or invading groups of cancer cells, are surrounded
by these heterogeneous tissue elements. We can get pure cells from specific
microscopic regions of tissue sections by LCM system. Therefore, microdissection is
essential to apply molecular analysis methods to study changes in actual tissue. The
genetic profile of specific cell populations or molecular differences between normal
cells and tumor cells can be analyzed. The LCM system has been applied to study the
genetic profiles between cancer cells and normmal cells in the Cancer Genome
Anatomy Project (CGAP).

In our previous study, we found that HCC patients tend to have higher
frequency of gene loss at chromosomal arm 16q. Since 16q is important, we plan to
select microsatellite markers in 16q to identify minimal deleted regions. Based on this



study, Analysis of pure cell population and read its molecular changes will enable us
to identify precisely what is different between normal cell and cancer cell. We hope
that through this study we can have a better understanding of the molecular
mechanism of hepatocarcinogenesis.

Methods

Microdissection:

Unstained thin(about 12 pum) frozen tissue sections will dissected under
microscopic visualization. A pure population of liver cells will be dissected. An
adjacent H&E-stained section will be used as a guide to ensure accuracy of dissection.

A laser beam and special transfer film are used to lift the desired cells out of the
tissue section, leaving all of the contaminating or unwanted cells behind. The
transparent transfer film is applied to the surface of the tissue section. Under the
microscope, the diagnostic pathologist or researcher views the tissue through the film
and chooses microscopic clusters of cells to study. When the cells of choice are in the
center of the field of view, the operator pushes a button which activates a laser diode
integral with the microscope optics. The pulsed laser beam activates a precise spot on
the transfer film immediately above the cells of interest. At this precise location the
film melts and fuses with the underlying cells of choice. When the film is removed,
the chosen cell(s) remain stuck to its undersurface, while the rest of the tissue is left
behind.

DNA and RNA extraction:

Genomic DNAs will be extracted from the tumor and non-tumor liver tissues
using classic method as described before[5].

RNA will be extracted from the tumor and non-tumor liver tissues using the
single step extraction method with guanidinium thiocyanate-phenol-chloroform.
Microsatellite Polymorphism Analysis
1. All the HCC samples including tumor and non-tumor part will be systematically
studied by using the microsatellite markers by using primers in chromosome 16q.

2. The primers specific for these markers are commercially available(Research
Genetics, Huntsville, AL)(6). Each marker will be amplified by the polymerase chain
reaction(PCR) in 25 pl volumes of a mixture containing 25 ng of genomic DNA
template, 5 pmol of each primer, 75uM of each deoxyguanosine triphosphate,
deoxythymidine triphosphate, and deoxycytidine triphosphate, 7.5uM triphosphate
deoxyadenosine triphosphate, 1.5 mM magnesium, 1X PCR buffer, 1.25uCi of
[P*pldATP 5U/ul, and 0.5U 7aq. The PCR will be performed in a thermocycler which
can fit 96 microtiter plate (PTC-100-96V, MJ Research Inc., Watertown, MA).
Reactions will be performed in 27 cycles under the following conditions: 30s at 94°C
for denaturation, 75s at 55°C for primer annealing and 30s at 72°C for primers
extension. Finally PCR product will be further incubated in 72°C for another 6
minutes.

3. After completion of PCR, the PCR products will be run on 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 will be compared. The genetic changes including
the LOH and microsatellite instability will be analyzed.

Results
DNA and RNA preparation fr
In this study we have succeeded to prepare the DNA or RNA (Figurel, 2) from



microdissected tissues from OCT slide.

LOH and fine mapping analysis of 16q in HCC

In this study we use microsatellite marker to analyze 30 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 sites in 16q.

A total of 5 microsatellite markers in chromosome 16q were used to study the
LOH of HCC. The highest percentage of LOH was shown for loci at, D16S409,
D16S419, D16S415, D16S390, D16S3034.( Tablel ). The minimal deleted region was
mapped to 16q12.1, and the LOH frequency was higher than previous data without
LCM preparation.

Discussion

Our preliminary result shows that HCCs in Taiwan have frequent LOH in
chromosome 16q. In this study, HCC seems to have common LOH sites at 16q12.1 by
LCM and microsatellite analysis. These data suggested that the putative tumor
suppressor genes might lie in these regions.

In the future, we will apply the LCM system and microarray system to assay
HCC samples. Analysis of pure cell population and read its molecular changes will
enable us to identify precisely what is different between normal cell and cancer cell.

Table 1 Loss of heterozygositv at 5 microsatellite loci on chromosome 16 in HCCs

Locus Symbol Chromosomal — (LOH informative cases) Frequency ()/'1',(),’;' ()
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D165409 16912.1 o 715 47 -
D16S419 16912.1 9/20 45
D16S415 16q12.1-q13 11/17 65
2165390 16q12.1 11722 50
DléS303é} 16g12.1-q13 3/8 38
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