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ABSTRACT

The Influence of Chromosomal Amplification and Oile on Clinical Characteristics
and Prognosis in Patients with Hepatocellular Qantia

Yoon Seok Chae

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Byong Ro Kim)

Hepatocellular carcinoma is a very common arghli malignant tumor, associated
mainly with chronic viral hepatitis, cirrhosis ofny cause, aflatoxin exposure and
ethanol consumption. The study examines chromosommhbnges of 37 fresh
hepatocellular carcinomas (HCCs) by comparativeogea hybridization (CGH) analysis
and analyze the correlation between genetic alberaand prognostic factors. By CGH
analysis, frequent chromosomal losses are notedthan chromosomal region of 1p
(45.9%), 4q (32.4%), 8p (56.7%), 16p (51.3% ), &y (54.3%), whereas gains are
noted in 1q (67.5%) and 8q (62.1%). The most ingrdrtgenetic alteration impact on
5-year overall survival is 16q (p<.03). When it @alyzed for 16g combined with
various prognostic factorsa-fetoprotein (AFP) (p<.028), tumor size (p<.037)dan
indocyanine green test (IG&in)> 10% (p<.004) are significant prognostic factors
statistically. Also, it is found that 16p deletianith ICGismin (p<.049), 13q deletion with
vascular invasion (p<.022) and 4q with AFP arenificant. As a conclusion, a high
frequency of chromosomal arm loss in HCC by CGHlymm are 8p (56.7%), 16q
(54.0%), 16p (51.3%), and 1lp (45.9%). A high fretme of allelic gain are found on
chromosomes 1q (67.5%) and 8q (62.1%). The mostoritapt factor in prognosis of
hepatocellular carcinoma is a loss of 16q. Lossedlgp and 16 might play important
roles in elevation of AFP level. Also, there areopdiver function in case of the losses
of 16p, 16q patients group. Otherwise, losses off 16 concerned with tumor size.
Especially, losses of 13q is correlated with vamcuhvasion and is necessary for the
metastais of HCCs. The deletion of 16q, 16p, 13¢4@& can be applied to therapeutic
plan on HCC and related to tumor progression amnésinveness of HCC.

Key Words: heptocellular carcinoma, prognosis, carafive genomic hybridization
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I. INTRODUCTION

Hepatocellular carcinoma is one of the most commhuman malignant tumors,
especially in southern and eastern AsitlCC is the second leading cause of death
from cancer in Korea. It is widely accepted thapdtdis B (HBV) or C virus (HCV)
infection, subsequent chronic inflammation and kampde regeneration play important
roles in the development of HCEd. However, the effect of viral infection on
hepatocellular transformation remains to be undatexd. Accordingly, it remains
unknown whether carcinogenetic process is diffeientHBV-positive and HCV-postitive
livers. HCCs, like many other tumors, is considered develop and progress as a
consequence of an accumulation of genetic alter@tioMany investigators have made
varying attempts to find genes implicated in hepatoinogenesis to construct a genetic
pathway in the progression of HCE. Although frequent allelic losses at loci of
chromosomes 1p, 4q, 5p, 59, 8p, 10p, 11qg, 13q, &6d, 17p have been researched in
HCCs! ' most of these studies fail to provide consisterfbrmation concerning genetic
changes leading to the evolution of HCCs. Comprelen analysis is necessary to
throughly understand the complicated genetic dlera in malignant tumors.
Determination of these comprehensive genetic clgnige solid tumors is practically
difficult, because the examination of many indiatgenes by conventional method is
laborious and cumbersome. Screening for chromosaegibns with frequent gains and
losses is one of the steps toward the identificatiof genes implicated in the
development and progression of tumors. Althoughydigping provides comprehensive
information concerning structural aberrations of oleh chromosomes, it is highly
specialized work and time-concerning even for egpeed technicians. Moreover, it is
difficult to prepare metaphase spreads from salithdrs such as HCCs. In fact, there
are no large scale genetic studies on HCCs as sfavea know. Fortunately, comparative
genomic hybridization (CGH), a recently developedhnhology, allows a global analysis



of chromosomal imbalances which may be etiologjcaklevant or of diagnostic and
prognostic importance.

At present, however, there is no available imfation concerning the relationship
between genetic alterations and clinicopatholodiaracteristics in HCCs. In this study,
we wish to know which genetic alternation relatedhwprognostic factors.

IIl. MATERIAL & METHODS

1. Tumor specimen

Thirty-seven surgically resected HCCs were ideth for this study. The cases were
identified prospectively and consecutively at Yanddniversity Severance Hospital
between January 1996 and December 2002 for a sbfdynolecular markers for
HCCs. Patient information was obtained prospectivelthout any knowledge of genetic
alterations. The macroscopic and microscopic featuof the resected specimens are
reviewed by an experienced liver pathologist whanficms the diagnosis of HCCs,
assesses the presence or absence of vascularomvasid records the maximal diameter
of the tumor. The presence or absence of cirrhasishe nontumorous part of the
resected specimen is also recorded. Cirrhosis etk as the presence of complete
fibrous septa seperating regeneration noddleGrading of differentiation is performed
according to Edmondson and Steih3erAccording to this classification, 20 HCCs are
categorized as well differentiated, 8 HCCs are matge differentiated, and 9 HCCs are
poorly differentiated. Among the 37 HCC patient8 B9%) had liver cirrhosis in the
non-neoplastic liver. Serum hepatitis B surfaceigant is positive in 31 patients (84%)
and anti-hepatitis C virus antibody is positive 2n patients (5%). The selected tissues
are stored at -?G until DNA extraction is performed. Each tisssisenmicrodissected in
a cryostat to separate the tumor cells from adjagegn-neoplastic tissues. Genomic
DNA is performed by theSodium dodecyl sulphagroteinase K and phenol-chloroform
extraction method’

2. Comparative genomic hybridization analysis

Genomic DNA samples from tumors are labeled w#pectrum Greerdeoxyuridine
triphosphate qUTP) (Vysis Inc., Downers Grove, IL), and normadfarence genomic
DNA was labeled with Spectrum Red dUTP (Vysis) gsthe nick translation technique.
Labeled tumor and reference DNA (200~400ng), asl wel 10 ug of unlabeled human
cobalt uptake protein (Cot-1 DNA) (Vysis) are dissd in 1Qil of hybridization buffer
(50% formamide, 10% dextran sulfate, and 2x stahdmaline citrate) and denatured at
37°C on denatured normal metaphase spreads. Afteridisdtion for 3 days, the slides



are washed and counterstained with 4',6-diaminbeéhplindole dihydrocholoride (DAPI)

in antifade solution. CGH hybridizations were agzely using an Olympus fluorescent
microscope and the Cytovision image analysis syst@pplied Imaging, Sunderland,

Tyne & Wear, UK). Three digital images (DAPI, Speat Green, and Spectrum Red)
were acquired from 10 to 20 metaphases in eachidigation. DNA of normal male

and DNA from tumor cell lines with known aberratiormre used as control test DNA.
Green-to-red intensity ratio profiles are calcudatlor each chromosome and threshold
values defining gains and losses are set at 1.26 @@5, respectively. High level

increase in copy number (amplicon) is defined asateo of tumor/reference greater than
1.5. Schematic diagraphic discription is shown iguFe 1.
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Figure 1. Schematic diagram of comparative gendwiiridization method.

3. Analysis of patients clinicopathologic features& Statistical Analysis

We review clinical recording chart of 37 patenas follows; HBV infection, AFP
level (preoperation), ICGmin, tumor size, vascular invasion, and tumor stagetisHcal
analysis is performed using SPSS package versiofi &ftistical software, USA. The
Kaplan-Meier method is used to calculate survivates and log-rank test is used to
analyze differences. Total DNA copy number aberretj whether gains or losses,
differences in proportions between the groups arelyaed the chi-square test. For all
statistical tests, a probability p value of lesanti0.05 is considered significant.



. RESULTS
This study included 37 patients of 31 males andefales, whose average age is 51
years (range 16~66). Average follow-up period is radnths. Serum AFP levels ranged
from less than 10 ng/mi(within reference range)2ih patients(56.8%). The disease stage
of the HCCs is classified according to modified @milnternational Contre le Cancer
(UICC)"™. One case (3%) is stage 1:KGMo), 16 (45%) as stage Il §MoMo), 11 (30%)
as stage Il (INoMg), 8 (22%) as stage IV (TNoM;1 or TuNoMo). Table 1 summarizes
the patients' characteristics, histopathologic edéhtiation, tumor size, vascular invasion,
AFP, ICGsmin, Stage and CGH results. Fluorescence photomigobgie hepatocellular

carcinoma of case 1 of CGH analysis is shown inutfeg2.

Figure 2. Fluorescence of photomicrograph showimgresult of a CGH analysis of the hepatoceullar

carcinoma of case 1.

A schematic summary of all chromosomal copy numékeerrations is shown in Figure
3, 4. The chromosomal losses are more frequent than gains. All patients show
chromosomal loss in at least one chromosomal arfme Trequency of chromosomal
losses is summarized in Table 2. A high frequen€ycliromosomal arm loss in HCC
by CGH analysis is 8p (56.7%), 16q (54.0%), 16p.3%d), and 1p (45.9%). Moderate
frequency loss is detected at 4q (32.4.%), 14q3f@%. and 17p (21.6%). The frequency
of chromosomal loss on the other chromosomes wss tlean 20%.
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3p, 19p, and high copy number amplication of 4p, Bosses are detected on 10p, 14q,

22q.



Table 1. Summary of Clinical Data and Chromosomagration Detected by CGH from 37 HCCs

Case Sex/A ) o ] Vascular Follow CGH result
Virus Differentiation Size Stage AFP ICGismin . ) )
NO. ge invasion up Gain Loss
1 M2 - M 9cm [} 6.7 8 - 89 1q, 6p 8p,
2 M/M48 B M 5cm v 2 18 + 64 5q, 8q, 1p, 4q, 8p, 16p, 16q
3 F62 B w lcm Il 2 - - 68 8q 8p, 17p
4 M/57 B M 0.5cm I 8595 12 - 10 8¢ 4q, 8p, 14q, 16p, 16q
5 M/H45 B M 5cm I 1518 17.1 - 43 1q, 8q, 20p 1p, 4q, 8p, 146p,16q.
4q, 8p, 13q,16p, 16q,
6 M/31 B P 6cm 971 13 + 110 1q, 17q 17p
7 M/54 - M 8cm I 133 17.4 - 12 1p, 4q, 8p, 16p, 16q,
8 MH49 B w 48cm 1l 442 12.28 - 39 1q 8p, 16q
19,6p,  8q,
9 M52 B w 4cm Il 3.3 10.8 - 14 20p 4q, 8p, 13q, 169
10 M/50 B P 12cm I 6575 15.8 + 2 1q, 8q 8p, 13q
11 M/66 B P 8cm Il 523 1241 30 8q, 20p 8p, 16p, 16q
12 M/59 B P 8cm [ 4.1 16 + 29 1q, 20p 8p, 16p, 169
13 M/M41 B M 5cm i 710 8.07 - 32 1q, 6p, 179 1p, 4q, 8p, 14q
1p, 4q, 8p, 14q, 16p,
14 M/66 B w 5cm m 96.8 125 - 53 1q, 6p, 8q 17
15 M/60 - w 35cm I 2535 7.8 - 20 1q, 8q, 20p 4q, 8p, 16q
16 M/51 B w 3.5cm I 3 16 + 23 1q, 59, 8¢ 8p, 13q, 14q, 169
17 M/54 B w 6cm Il 2.2 2.74 - 40 1q, 8q, 179 8p
19, 50, 8q,
18 M/65 C w 25cm IV 40 25 + 34 17q 8p, 14q, 16q, 17p
19 F25 B W 5cm I 309.1 8.3 - 42 1q, 8q 4q, 8p
20 M/41 B w 2cm Il 2 14.7 - 106 8p
21 M/53 B P 5cm I 2361 54 - 15 1q, 5q, 8q 1p, 8p, 16p, ,16dp
22 M/55 B w 8cm 11 4.9 9.5 - 175 1q, 5q9, 179 16p
19, 50, 6p,
23 M/58 C W 5cm I 8.3 7.24 - 89 8q 1p, 13q, 14q, 17p
24 M/62 B W 2.7cm |l 22 12.09 - 86 5q 1p, 16p
25 M/49 B w 3.3cm I 499 17.6 - 18 8q 1p,16p, 16q
26 M/53 B w 3cm Il 2.6 10.1 - 49 1q, 20p 1p, 16p, 16q
27 M/50 B w l4cm IV 30000 2.3 + 106 1p, 16p, 169
28 F/53 B P 8cm 1 3.9 7.4 - 93 8q
29 M/42 B M 2.5cm 361 12.32 - 48 1q, 17q 1p, 16p, 169
30 M/16 B P 3.5cm 2 5.73 14 1q, 8q 1p, 4q
31 M/53 B w 8.5cm I 2 4.3 80 1q, 5q, 8q 1p, 16p, 16q, 17p
32 M/57 B w 5cm I 5.9 44.3 - 6 1q, 8q
33 F/66 B P 6cm I 3.8 7.5 - 18 1p, 16p
34 M/62 - W 7cm I 2.2 8.6 - 70 1q, 6p
35 M/45 B w 7cm Iv 6.64 11.8 + 33 16q
36 M/38 B P 10cm IV 421 11.9 + 41 1q, 8q, 17q 1p, 4q, 136p 1
37 F/64 B M 3.5cm 1l 2011 6.3 - 39 1q, 8q 1p, 14q, 16p, 16q

M: male; F: female; B: hepatitis B virus; C: hefiatiC virus; W: well differentiated; M: moderateffdrentiated; P: poorly

differentiated; -: no invasion; +: invasion.



The frequency of chromosomal gain is summarizedable 2.

Table 2. Genetic altemas by CGH in HCCs

Loss(%) Gain(%)

1p 45.9 1q 67.5
4q 324 5q 21.6
8p 56.7 6p 16.2
13q 18.9 8q 62.1
14q 24.3 179 18.9
16p 51.3 20p 16.2
16q 54.0

17p 21.6

A high frequency of allelic gain was found onraiosomes 1q (67.5%) and 8q
(62.1%). Other chromosomal arms have chromosomal ffaquency of less than 20%.
It is to evaluate the correlation between the ckangcurring on each chromosomal arm
and clinicopathologic characteristics. Five-yearerall survival rate of 37 patients is
43.0% (Fig. 5), and AFP is the most strong impaatgpostic factor (p<.004) among
prognostic factors (HBs Ag, IGemin, Size, vascular invasion).

100 3
90 1
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40 o 5 year survival rate=43.0%

30 1
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20 «
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0 10 20 30 40 50 60
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Fig. 5. 5-year survival rate of 37 hegatdlular carcinomas.

When cumulative overall survival according toe timormal or elevation of AFP is
analyzed, the case of elevated AFP shows poorvalrp<.004) (Fig. 6).
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Fig. 6. Overall survival of hepatocellular caraimas according to AFP level.

Univariate analysis on chromosomal aberrations ésfopmed for the potential factors

that are associated with patient survival. 16q ciosomal loss is significantly correlated

with 5-year overall survival (Table 3) (Fig. 7), tbother chromosomal abberations are

not significant statistically.

Table 3. Genetic alterations impact on 5-year diveuavival

Gene
1p
4q
8p

13q
14q
16p
16q
17p

Loss

p-value
0.73
0.16
0.46
0.90
0.80
0.95
0.03
21.6

Gene
1q
5q
6p
8q
17q
20p

Gain

p-value
67.5
21.6
16.2
62.1
18.9
16.2
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Fig. 7. Overall survival according to the loss 6f1

As a result of efforts to find out relationship gén alterations with prognostic factor
statistically, 49 and AFP (p<0.048) (Table 4), 18gd AFP (p<0.028) (Table 5), 16p
and ICGsmin (p<0.049) (Table 6), 16g and IG%in (p<0.004) (Table 7), 16q and size
(p<0.037) (Table 8), 13q and vascular invasion (p2P) (Table 9) and are correlated
with prognostic factors of HCCs.

Table 4. Correlation 4q antetoprotein

AFP level Total
> 7 1U/ml < 7 IU/ml

Loss count 8 4 12
4 (%) (66.7%) (33.3%) (100.0%

q Normal count 8 17 25
(%) (32.0%) (68.0%) (100.0%

Count 16 21 37

Total

(%) (43.2%) (56.8%) (100.0%)
p< 0.048

_10_



Table 5. Correlation 16q anfittoprotein

AFP level

> 7 um < 7 wum el
Loss count 12 8 20
% 60.0% 40.0% 100%
16
q Normal count 4 13 17
(%) (23.5%) (76.5%)  (100%)
Count 16 21 37
Total
(%) (43.2%) (56.8%) (100%)
p< 0.028
Table 6. Correlation 16p a@@®!smin
|CGlSmin
S10% <10% @
Loss count 14 5 19
16 (%) (73.7%) (26.3%) (100.0%
b Normal count 7 10 17
(%) (41.2%) (58.8%) (100.0%
Count 21 15 36
Total
(%) (58.3%) (41.7%) (100.0%)
p< 0.049
Table 7. Correlation 16q and |G4ain
ICGlSmin
S10% <10% @
Loss count 16 4 20
(%) (80%) (20.0%)  (100%)
16
q Normal count 5 11 16
(%) (31.3%) (68.8%)  (100%)
Count 21 15 36
Total
(%) (58.3%) (41.7%)  (100%)
p< 0.004
Table 8. Correlation 16q and tumor size.
Size
> 5 cm < 5cm Total
Loss count 14 6 20
16 (%) (70%) (30.0%) (100.0%
q Normal count 6 11 17
(%) (35.3%) (64.7%) (100.0%
Count 20 17 37
Total
(%) (52.6%) (47.3%) (100.0%)

_11_

p<0.037



Table 9. Correlation 13g and vascular invasion

Vascular invasion

Yes No Total
Loss count 4 2 6
(%) (66.7%) (33.3%) (100.0%
13
q Normal count 5 26 31
(%) (41.2%) (58.8%) (100.0%
Count 9 28 37
Total
(%) (24.3%) (75.7%) (100.0%
p< 0.022

IV. DISCUSSION

Extensive studies have been made to elucidate gibnetic process of hepatocyte
carcinogenesi‘g’.~9 However, genes relevant to the development andression of HCCs
have hardly been identified. The current molecugtogenic study, CGH, revealed that
some chromosomal imbalances were significantly @atad with pathologic findings and
prognosis of patients with HCCs. Although there puélished articles concerning CGH
analysis of HCC& ™ this article is report to our knowledge that cyngtic changes
detected by CGH are potentially useful for the reation of biologic characteristics
including the prognosis of patients with HCCs.

The present study represents the genome-widestigation on the genetic imbalance
in HCC in relation to tumor size, AFP, IG4i, and vascular invasion. It is found
through the CGH analysis that there are frequenmbrohsomal losses on 8p (56.7%),
16q (54.0%), and 16p (51.3%), but chromosomal ga@ms most prevalent on 1q
(67.5%), 8q (62.1%). These findings in this studye an general agreement with
previous loss of heterozygosity and CGH results: &ample, gain of 1q, 8q, and 20qg
and loss of 16q, 17p, 4q, 1p, and 8p have beenctddteas frequent chromosomal
alterations in HCCs in at least one of the previ@GH studie$>* But, amplifications
at 11g, 12q, 20 chromosome are known in H&E%,a copy number gains of
chromosome 7, 12, 19, 21, and Y are identified iondd Kong hepatocellular carcinoma
line?’ This difference suggests that these aberratiores ascumulated during tumor
progressiorf’

Gain of 1q is the most frequent change in HO®olving 58~78% of the previous
studies. About 10% of these showed high-copy-nundmaplification. In this study, gain
of 1qg involving 67.5% of the tested cases is thestmioequent change in HCCs. This
observation together with the finding of an amplicon 1921~22, indicates the likehood
of important proto-oncogenes residing in this ragiddccording to the Genome Data
Base, 1g21 habors the gene that encodes the hunRNAmfor hepatoma-derived
growth factor. The enhanced expression of this geoeld be associated with the

_12_



paracrine and/or autocrine activity that suppomtsndr growth. CGH studies on soft
tissue sarcomas, osteosarcoma, bladder cdhteeast cancef, and the Ewing family of
tumors have also reported the presence of a ragurriq21~22 amplicof ®

Amplification of the flagellar basal body rod prioig-LG) and small proline-rich protein
(SPRR3) genes, also located on 1921, have beerntifigegnin several sarcoma cell
lines®** An increased expression of CACY (calcyclin) and RTA (calcium protein,

murine placental homologue) of the S-100 family cieah-binding proteins have been
mapped to the same region and implicated in tunrogrgssion and metastadis.

Amplification of the distal region of the longrma of chromosome 8 is frequently
seen in a variety of solid tumors, leukemias andnplgomas, and MYC a major
protooncogene being involved in over 80% of nedakf?: Gains at 8924 are recurrent
in both HCC cell lines and primary tumors and mlistly involves the c-MYC genéo.
The importance of the c-MYC gene in hepatocarcinegss has been firmly shown both
in human tumors and in a transgenic mouse modelex@ession of c-MYC and
transforming growth factoa- enhances the development of HCC in transgenic mice
through the disruption of the pRb/EF2 (retinoblasdo tumor  suppressor
protein/transcriptional regulatory protein) pathwayn addition, transforming growth
factora may function as a survival factor for neoplastidlscand thereby accelerate the
neoplastic procesé® Deregulation of c-MYC gene expression mediated chypmosome
translocations and viral integration is very commioncancer?

CGH study on HCC that the deletion of chromoseon& might contribute to the
development of HCC metastadisSeveral candidate tumor suppressor genes have been
mapped to 8p including DLC-1(deleted in liver camcg8p21.3~22Y and FEZ1
(fasciculation and elongation protein zeth (13p22)f12 In this study, the rate of loss of 8p is
56.7%, it can conclude that 8p might harbor onenmre tumor suppressor genes that
are important in HCC progression especially in thenor metastasis, as well as other
kinds of cancers, although 8p is not significantrelation with prognostic factors.

Genetic alterations successively emerge in iddal tumor cell because of genetic
instability inherent to tumor cells. Advanced tusiashow more malignant characteristics
on tumor cells. It is postulated that the idendéfion of genetic changes linked to
malignant characteristics of tumor cells allows s estimate the prognosis of each
patient with high precisiof*ﬁ In HCCs, losses of 8p, 16q, and 16p, and gaindgfand
8q, although they are not independent prognostictofs, are associated with poor
prognosis. Loss of heterozygosity on chromosome oftén coexists with deletions on
chromosome 4! Furthermore, deletion mapping suggested that tnesg be two tumor
suppressor genes on chromosome 16 and one putimeressor gene located in the
region 4q26~27, all of which may play a role in thggressive phenotype of HCTY
In HCCs, inactivation of 16p has been reported, Hlhe principal inactivation

_13_



mechanisms are quite diverse. The 16p gene is hkretaled gene encoding a 16p
protein that binds competitively to cyclin-depend&mase 4 protein(Cdk 4) and thereby
inhibits the interaction of Cdk 4 with cyclin D1 tetimulate passage through the G
phase of the cell cycfé. The disruption of 16p-mediated cell cycle conts#ems to
play a role in hepatocarcinogenesis because iriciv of the 16p gene has been
reported in HCC&™ This study shows that loss of 16q is significantglated with
impacting on overall 5-year survival (p<.004) amoggnetic alteration genes, that is,
decreased five year survival rate in 16q deletiatiepts.

In general, the conventional TNM staging clasatfor’™

is less widely used in
HCCs than other malignant tumors because the peigrie related to the state of the
underlying liver disease as much as the extent h& tumor itself. It is compared
bewteen the pattern of genetic alterations and &6esc of 7 and 11 cases of 3T
respectively, and it is found that there is no #igant difference except a higher
incidence of 1q gain in stage Ill. Rather, tumoresior the presence of vascular
invasion in conjunction with measurement of the arfying liver function may be better
prognostic parameters of HCCs.

We compared the genetic alterations of 16q waial 37 cases with > 5 cm and
5 cm tumor. Loss of 16g with > 5 cm tumor is 14 esasloss of 16 with< 5 cm
tumor is 6 cases, normal 16 with > 5 cm tumor ica®es, normal 16q with< 5
cm tumor is 11 cases. It shows that high genetssds of 16q are significantly found
in large HCCs. Guan et %4l studied the association between the incidence of
chromosomal alteration and tumor size. The incideraf gain 20g was obviously
increased in large tumors. Gain of 8g and loss pf showed significant difference
between small size and large size tumors. Thisouarihigh genetic losses of 8q, 16q,
20g could be explained by genetic alterations whiabcumulated during tumor
progressiof.

By analyzing the relationship between genomierations and AFP in Table 4 and
5, losses of 16q in increase of AFP is 14 casess lof 16g in normal of AFP is 6
cases, normal 16q in increase of AFP is 6 cases,n@ammal of 16q in normal of AFP
iIs 11 cases. And loss of 4q in increase of AFP isaB8es, loss of 4q in normal AFP
is 4 cases, normal 4q in increase of AFP is 8 caaed normal 4q in normal AFP is
17 cases. There is statistically a significant trefeship between 4q and 16q and AFP.
AFP is considered as prognostic factor based ononotsomal alteration. AFP
concentration is correlate with differentiation ¢iCC and tumor size. It can be
explained that two tumor suppressor genes is oronobsome 16g and one putative
suppressor gene located in the region 4926~27.

When the relationship between |G, and 16q and 16p, respectively, studies, loss
of 16q in > 10% ICGmin is 16 cases, loss of 16q i 10% ICGsmin iS 4 cases,
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normal 16q in > 10% ICGmin is 5 cases, normal 16q i 10% ICGsmin is 11 cases.
In addition, the cases who has loss of 13g withcwias invasion are more than
patients with no vascular invasion. This is a nestedtion in this study.

In summary, We document that HCC development prabression involve multiple
genetic alterations which were 8p, 16p, 16q, 19, 8he frequent gain and loss of
chromosomal regions identified in this study maypresent candidate regions for
potential oncogenes and tumor suppressor geneqectegly. Correlations between
genetic alterations and poor prognostic factors slvfewn significantly in groups of 16q
and 4q deletion with AFP, 16g and 16p deletion Wi@Gismin, 16q deletion with tumor
size (>5 cm), 13qg deletion with vascular invasi@specially, this study shows that the
5-year survival rate of 16q deletion patients dases.

V. CONCLUSION

The most important factor in prognosis of hepellolar carcinoma is a loss of 16q.
The chromosomal losses are more frequent than thas.g All patients show
chromosomal loss in at least one chromosomal armhigh frequency of chromosomal
arm loss in HCC by CGH analysis is 8p (56.7%), 164.0%), 16p (51.3%), and 1p
(45.9%). A high frequency of allelic gain was fouwsh chromosomes 1q (67.5%) and
8gq (62.1%). AFP is the most strong impact progeostactor (p<0.004) among
prognostic factors (HBs Ag, IGenin, Size, vascular invasion). Losses of 4gq and 16q
might play important roles in elevation of AFP levAlso, there are poor liver function
in case of the losses of 16p, 16q patients grouper@ise, losses of 16q is concerned
with tumor size. Especially, losses of 13qg is datesl with vascular invasion and is
necessary for the metastais of HCCs. Losses of 16p, 139, 49 can be applied to
therapeutic plan in hepatocellular carcinoma anelr thieletions are related with tumor
progression and invasiveness of hepatocellularireara.
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