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Excellent response in a case of huge hepatocellular carcinoma, treated by
hepatic arterial infusion and systemic chemotherapy consisting of cisplatin
and 5-FU after cytoreductive surgery

Satoshi Itano™!, Junjiro Hisatomi*!, Hiroaki Nagamatsu*?, Hidetoshi Arimatsu*', Koji Okuda**
and Michio Sata

* Kurume Chuo Hospital, Kurume, Japan, **Dept. of Medicine, Yame General Hospital, Yame,
Japan, **Dept. of Surgery, ™ Dept. of Gastroenterology, Kurume University School of Medicine,
Kurume, Japan

Summary : This report describes our therapeutic experience of a case of highly advanced
hepatocellular carcinoma (HCC) . The patient was a 66-year-old woman with hepatitis type
C. At first admission in May 2003, she had a huge HCC, 13 cm in diameter, in the right lobe
of the liver with small satellite HCCs around the main tumor and lung metastases. In July
2003, cytoreduction surgery for the main tumor was performed as a pre-treatment of che-
motherapy following the surgical operation, because of the treatment results from hepatic
arterial infusion chemotherapy for large and massive HCC in our institute. 47 days after
the surgery, hepatic arterial infusion chemotherapy via a reservoir system using CDDP +
5-FU (low-dose FP)started. Hepatic arterial infusion chemotherapy from August 2003 to
February 2004, and then from March to November in 2004 systemic chemotherapy had been
performed. Chemotherapy achieved excellent response. In November 2004, disappearance
of liver tumors and lung metastases was recognized by CT scan. The patient has
survived without recurrence for more than 5 years and 9 months after the first diagnosis.
It is considered that this experience revealed usefulness of the combination of cytoreductive
surgery and chemotherapy, especially using CDDP + 5-FU, for advanced large HCC.

Key words : hepatocellular carcinoma, cytoreductive surgery, low-dose FP, arterial infu-
sion chemotherapy, systemic chemotherapy

(Liver Cancer 15(1) : 109-114, 2009]

AR AR R b

2 NMNAEAWERE - W F U oI

I 1 IR SRR OB & IER 2 & 5 |- BB As
. o FZLW®, RBEROESR LU -BETHEE 10
SEFE I 20094E 2 H 19 H, R 1200943 H 6 H cm BOERKEH % £ 5 #E47 FHH% (hepatocel-

Presented by Medical*Online

- 157 —



110 Liver Cancer #15% 5 1% 20094 4 A

lular carcinoma : HCC) & L TER S N HIEF 25
BEhb, bivbiuid 1997 4 LI, IEARE HCC
WL, BBk Y ¥ — /23— %2 v 72 low-dose FP
bl (LFP) 2 88—~ L VA Y E LTRIF%
Bz HIFCELYY, Lol BEELEOFV
BRI 15 A HCC 1213 LFP b & RMEICZ L
D3 BEREEMICH LT3 bR L SR LTl
BREFLEL 2 CTE 2. SRbhbhidlits
BEFREZ Y, RKEEES 13em ICRA
72HCC oxh LIES R % B & L 7o Bhi-YikR
WEMIT L, MBIV ATIF e SFUIICL BHF
B fbsemek (FreniE) B X e B sE + A
W, REeBREELZENTEL 1HEREL
DTHET o

I i #

BE 66w, ik

xR . G,

BEFERE | JFF08TH L Lo

RIERE @ J¥ac 9z Lo

R | AR T - 72h5 1993 SEIZLE T
PR BE S H 2 TR S N AE LT 72, 2003 41

4 HICEFDES#HEEEL, EREZHBLEEIA
c B9 & LRGP SR 2 R s 7
b, 5 A R RS LBRNFL QYR INED ~
Abi& oz,

ABREHRE AR (Table 1)
O Ly E ORI E 4 38 5 b, Child-Pugh
score tX 6 ML TH Y, PR REL
C B4 Cdh o /2o AFP 107,767 ng/ml, PIVKA-
I 28408 mAU/ml & HCC DS~ — 4 —»FE L
wﬁﬁ%%b(m’

ABREE CT : MR CT (IR <, IFA%E
SR R ARKRIESE 13 om O ERHH 2: B :0]
RO RPN %2 80, MIRISGA—28 & 0 g0
DL LTz (Fig. 1) MEHM CT TIILT
B it B8 & % 2 S 3 EEO/NIREE %
bt

BEER | DL oOARRREICL Y, CHFRIZ
WADE L s 9 F Stage VB @ #47 HCC &
BWE L7z BRIEMITIERATT IR TH 5
w,xhﬁm&%%%u&~nwk;5uw%%

NS UAT IF—F

Table 1 Laboratory data on admission

Hematology Blood chemistry
WBC 32X 10%/ul T-Bil 1.2 mg/dl
RBC 447 X 10°/ul D-Bil 0.4 mg/di
Hb 14.0 g/d! AST 1101U/1
Pit 13.2x 10%/ul ALT 97 1U/1

ALP 2551U/1

Coagulation y-GT 123 1U/1
PT 76% TP 79¢g/dl

Tumor markers Alb 3.9g/dl
AFP 107,767 ng/ml BUN 14,7 mg/d!
PIVKA-Tl 28408 mAU/ml | Cr 1.1 mg/d!

Fig.1 Late phase enhanced abdominal CT scan
shows a huge tumor in the right lobe of the
liver with satellite lesions (arrows) .

Fig. 2 Cut surface of the tumor.
Moderate differentiated HCC, 13X 12 cm in
diameter.

Presented by Medical*Online

- 158 —



Liver Cancer

515 %

®w1H 200944 H 111

Fig. 3 Early phase enhanced abdominal CTs scan shows two enhanced tumors in S1 and $4 of the liver (arrows).

Fig.4 Chest CTs shows metastatic tumors in the right lung.
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MR L DFML T ODOEKRBETH - 72,

CT i RA SR 3 X 0 b IR o B KA
ThY, FRETFLEEZ SN DATHRILFIEE
biB?@J‘?HE"”%E‘Hi%i“EJRLf:o A FREEMIR & 0
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Fig.5 a:DSA from common hepatic artery shows tumor stains in the liver.
b : DSA via the reservoir system.

implant of CV port

systemic chemotherapy

cytoreductive surgery
AFP(ng/mi)
200,000
implant of reservoir
r syslem
150,000 -
hepatic arterial infusion
chemotherapy
100,000 4 " cisplatin + 5-FU
5,000
0  S—
2003/5/ 2003/11/1

cisplatin + 5-FU

2004/5/1

2004/11/1

Fig. 6 Clinical course.
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Fig. 7 a:Late phase enhanced abdominal CT scan.
b : Chest CT scan.
Both CT scans, 8 months after the end of chemotherapy, showed disappearance of tumors.
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ABSTRACT

To elucidate the molecular feature of human hepatocellular carcinoma (HCC), we performed 5'-end serial
analysis of gene expression (5'SAGE), which allows genome-wide identification of transcription start sites in
addition to quantification of mRNA transcripts. Three 5/SAGE libraries were generated from normal human
liver (NL), non-B, non-C HCC tumor (T), and background non-tumor tissues (NT). We obtained 226,834 tags
from these libraries and mapped them to the genomic sequences of a total of 8,410 genes using RefSeq
database, We identified several novel transcripts specifically expressed in HCC including those mapped to
the intronic regions. Among them, we confirmed the transcripts initiated from the introns of a gene encoding
acyl-coenzyme A oxidase 2 (ACOX2). The expression of these transcript variants were up-regulated in HCC
and showed a different pattern compared with that of ordinary ACOX2 mRNA. The present results indicate
that the transcription initiation of a subset of genes may be distinctively altered in HCC, which may suggest
the utility of intronic RNAs as surrogate tumor markers.

© 2010 Published by Elsevier Inc.

Introduction

Hepatocellular carcinoma (HCC) is the fifth most common cancer
worldwide and the third most common cause of cancer mortality. HCC
usually develops in patients with virus-induced {e.g., hepatitis B virus
(HBV) and hepatitis C virus (HCV)) chronic inflammatory liver disease
{1]; however, non-B, non-C HCC has been reported in patients
negative for both HBV and HCV {2]. HCC development is a multistep
process involving changes in host gene expression, some of which are
correlated with the appearance and progression of a tumor. Multiple
studies linking hepatitis viruses and chemical carcinogens with
hepatocarcinogesis have provided insights into tumorigenesis {1,3].
Nevertheless, the genetic events that lead to HCC development
remain unknown, and the molecular pathogenesis of HCC in most
patients is still unclear. Therefore, elucidation of the genetic changes
specific to the pathogenesis of non-B, non-C HCC may be useful to
reveal the molecular features of HCCs irrelevant to viral infection.

Gene expression profiling, either by cDNA microarray [4] or serial
analysis of gene expression (SAGE) [5], is a powerful molecular
technique that allows analysis of the expression of thousands of

Abbreviations: 5'SAGE, 5'-end serial analysis of gene expression; HCC, hepatoceliular
carcinoma; ACOX2, acyl-coenzyme A oxidase 2.
* Corresponding author. Fax: +81 76 234 4250
E-mail address: skaneko@m-kanazawa. jp (S. Kaneko}.
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genes. In particular, SAGE enables the rapid, quantitative, and
simultaneous monitoring of the expression of tens of thousands of
genes in various tissues [6,7]. Although numerous studies using cDNA
microarrays and SAGE have been performed to clarify the genomic
and molecular alterations associated with HCC [6,8-10], most
expression data have been derived from the 3’-end region of mRNA.
Recent advances in molecular biology have enabled genome-wide
analysis of the 5’-end region of mRNA that revealed the variation in
transcriptional start sites [11,12] and the presence of a large number
of non-coding RNAs [13]. These approaches might be useful for
identifying the unique and undefined genes associated with HCC not
identified by the analysis of the 3’-end region of mRNA. SAGE based
on the 5'-end (5'SAGE), a recently developed technique, allows for a
comprehensive analysis of the transcriptional start site and quanti-
tative gene expression [14]. This article is to elucidate the molecular
carcinogenesis of non-B, non-C HCCs, while those heterogeneous
entities are supposed not to share the same etiology, by using 5'SAGE.

Results
Annotation of the 5'SAGE tags to the human genome

We characterized a total of 226,834 tags from three unique 5'SAGE
libraries (75,268 tags from the normal liver (NL) library, 75,573 tags

from the non-tumor tissue (NT) library, and 75,993 tags from the
tumor (T) library) and compared them against the human genome
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sequence, A total of 211,818 tags matched genomic sequences,
representing 104,820 different tags in the three libraries (Table 1).
About 60-65% of these tags mapped to a single locus in the genome in
each library. Then, we mapped these single-matched tags to the well-
annotated genes using RefSeq database (www.ncbinlm.nih.gov/
RefSeq/, reference sequence database developed by NCBI). A total of
45,601 tags from the NL library, 39,858 from the NT library, and
41,265 from the T library were successfully mapped to 8410 unique
genes (4397 genes detected in the NL library, 5194 genes in the NT
library, and 6304 genes in the T library).

Gene expression profiling of non-B, non-C HCC

Abundantly expressed transcripts in the NL library and their
corresponding expression in the NT and T libraries are shown in
Table 2. The most abundant transcript in all three libraries was encoded
by the albumin (ALB) gene, Transcripts encoding apolipoproteins were
also abundantly expressed in each library, suggesting the preservation
of hepatocytic gene expression patterns in HCC. Of note, the expression
of haptoglobin (HP) (NL: 631, NT: 329, T: 57) and metallothionein 1G
(MTIG) (NL: 392, NT: 169, T: 2) was decreased in the NT library and
morein T library compared with NLlibrary. Furthermore, the expression
of metallothionein 2A (MT2A) (NL: 1027, NT: 872, T: 19), metallothionein
1X(MT1X) (NL: 547,NT: 644, T: 11), and metallothionein 1E (MT1E) (NL:
275, NT: 340, T: 2) was decreased almost fifty-fold or more in the T
library compared with the NL and NT libraries. In contrast, the
expression of ribosomal protein S29 (RPS29) (NL: 372, NT: 1011, T:
1768) was increased in the NT library and more in T library compared
with NLlibrary. Thus, transcripts associated with a certain liver function
including xenobiotic metabolism might be suppressed whereas those
associated with protein synthesis might be expressed in non-B, non-C
HCC, similar to that observed in HCV-HCC [15].

We then investigated the characteristics of gene expression
patterns in non-B, non C HCC. Two hundred fifty-four and 172
genes were up- or down-regulated in the T library more than five-fold
compared with the NL library (data not shown). The top 10 genes are
listed in Table 3a, and we identified several novel genes not yet
reported to be differentially expressed in non-B, non-C HCC.
Representative novel gene expression changes identified by 5'SAGE
were validated by semi-quantitative reverse transcriptase-polymer-
ase chain reaction (RT-PCR) analysis (Supplemental Fig. 1). RT-PCR
results showed that the expression of galectin 4 (LGALS4), X antigen
family, member 1A (XAGE 1A), retinol dehydrogenase 11 (RDH11), hy-
droxysteroid (17-beta) dehydrogenase 14 (HSD17B14) transmembrane
14A (TMEM14A), stimulated by retinoic acid 13 homolog (STRA13), and
dual specificity phosphatase 23 (DUSP23) was increased, whereas the
expression of C-type lectin superfamily 4 member G (CLEC4G) was
decreased in HCC tissues compared with the non-tumor tissues.

To further characterize the gene expression patterns of non-B,
non-C HCC comprehensively, we compared the Gene Ontology
process of three types of HCCs (i.e., non-B, non-C HCC; HBV-HCC;

HCV-HCC) based on our previously described data [16]. The pathway
analysis using MetaCore™ software showed that the immune related
and cell adhesion related pathways were up-regulated in HCV-HCC
with statistically significance, and the insulin signaling and angio-
genesis related pathways were up-regulated in HBV-HCC with
statistically significance, confirming our previous results [16]. Inter-
estingly, genes associated with progesterone signaling were up-
regulated in non-B, non-C HCC, while genes associated with
proteolysis in the cell cycle, apoptosis and the ESR1-nuclear pathway
were up-regulated in all types of HCC (Supplemental Fig. 2).

Dynamic alteration of transcription initiation in HCC

Although various transcriptome analyses have discovered consider-
able gene expression changes in cancer, it is still unclear if transcription
is differentially initiated and/or terminated in HCC compared with the
non-cancerous liver. We therefore explored the characteristics of
transcription initiation and/or termination in HCC using 5’SAGE and 3’
SAGE data, Markedly, we observed relevant differences between 5’SAGE
and 3'SAGE data derived from the same HCC sample (Tables 3a and b).
For example, a gene encoding coagulation factor XII, B polypeptide
(F13B) was 13-fold up-regulated at transcription start sites (5'SAGE) but
two-fold down-regulated at transcription termination sites (3'SAGE).
On the other hand, a gene encoding adenylate cyclase 1 (ADCY1) was 50-
fold down-regulated at transcriptional termination sites (3'SAGE) but
showed no difference at transcriptional start sites {5’SAGE). These data
suggest the dramatic alteration of all process of transcription in HCC, and
the transcripts initiated at certain sites might be specifically associated
with and involved in HCC pathogenesis, which could be a novel marker
for HCC diagnosis.

Identification of novel intronic transcripts in HCC

Recent lines of evidence suggest that the majority of sequences of
eukaryotic genomes may be transcribed, not only from known
transcription start sites but also from intergenic regions and introns
{17,18]. Introns are recognized as a significant source of functional
non-coding RNAs (ncRNAs) including microRNAs (miRNAs) [18].
Moreover, arecent report implied the role of some large intronic RNAs
in the pathogenesis of several types of malignancies [19]. Thus,
analysis of transcripts originating from introns might be valuable for
elucidating the genetic traits of HCC. We therefore focused on the
transcriptional start sites potentially initiated from the intron and
deregulated in HCC using 5'SAGE data. We identified that 97% of 5’
SAGE tags annotated by the RefSeq database matched the sequences
in the exons, while 3% matched those in the introns (1257 in the N
library, 1225 in the NT library, and 1261 in the T library) (Table 4a). To
identify the possible promoter regions located in the intron, we
clustered the different SAGE tags to a certain genomic region if these
tags positioned within 500 bp intervals (Supplemental Fig. 3), as
described previously [12].

Table 1
Experimental matching of 5'SAGE tags to genome.
' Normal liver Non-tumor Tumor Total

All tags .75,268 75,573 75,993 226,834
Tags mapped to genome (%) E
1 locus/genome ) 51,076 (71.2) 47,200 (68.0) 48,503 (68.5) 146,779 (69.3)
Multiple loci/genome 20,608 (28.8) 22,142 (32.0) 22,289 (315) 65,039 {30.7)
Total tags L 71,684 (100): - 69,342 (100) 70,792 (100) 211,818 {100)
Unique tags mapped to genome (%) Lo Y
1 locus/genome S 20,736 (65,5) 20,487 (60.2) 23,753 (60.7) 64,976 (62.0)
Multiple loci/genome’ 10,914 (345) 13,548 (39.8) 715,382 (39.3) 39,844 (38.0)
Total tags o “oiv 31,650 (100} 34,035 (100) 39,135 (100): 104,820 (100)
Total tags to RefSeq 45601 39858 41,265 126,724
Unique gene: 4397 5194 - 6304 . 8410

5’SAGE indicates 5’-end serial analysis of gene expression.
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Table 2

The highly expressed genes in the NL library and corresponding expression in the NT

and T libraries (top 50 from NL library).

Tag count Ratio Gene
NL - NT- T NT/NL  T/NL

3731 1716 2328 0460 0.624 Albumin (ALB)
2484 2146 2042 0864 0822 Apolipoprotein C- (APOC1)
1955 1603. 1079 0.820 . 0.552.° Apolipoprotein A-Il (APOA2)
1653 1050 828 0,635 0501 Apolipoprotein A-f (APOA1)
1252 1908 1203 1524 0861 Transthyretin {prealbumin,
amyloidosis type I) (TTR)
1233 © 724 - 220 0587 0,178 Serpin peptidase inhibitor, clade A,
member 1 (SERPINAT) ¢
1027 872 19 0.849  0.019 Metallothionein 2A (MT2A)
755 1144 762 1.515°. 1.009  Ferritin, light polypeptide (FIL)
713 632 680 0.886  0.954 . Alpha-1-microglobulin/bikunin precursor
(AMBP)
635 524" 1336 ~0.825 ° 2,104 Apolipoprotein E (APOE)
631 329 57. 0.521 0,090 Haptoglobin (HP)
600 228 212 0380 0353 Fibrinogen gamma chain (FGG)::
549 395.° 302 0.719.. 0,550 Apolipoprotein C-IIl (APOC3)
547 644 11 1177 0.020  Metallothionein 1X (MT1X)
479 257 290 0537 0605 Tumor protein, translationatly-controlled 1
(TPT1)
463 2177 53 0469 - 0.114  Serpin peptidase inhibitor, clade A,
member 3 (SERPINA3)
393 204 . 206 0519 0524 Ribosomal protein L26 {RPL26)
392 169 2 0431 0,005 : Metallothionein 1G (MT1G)
1372 10117 176872718 4753 Ribosomal protein S29 (RPS29)
306 163--:223 - 0,533 0,729 - Ribosomal protein S27 (RPS27)
279 . 135 159. 0.484 0570 Ribosomal protein $16 (RPS16)
275 340 21236 0007 Metallothionein 1E (MT1E)
269 © 170246 0632 0914  Ribosomal protein $23 (RPS23)
260 142 92 0546 0354 Fibrinogen beta chain (FGB)
260 200 195 0769 ° 0.750 - Aldolase B, fructose-bisphosphate (ALDOB)
255 228 286 0.894 . 1.122. Ribosomal protein S12 (RPS12)
248 162~ 198 0.653:: 0.798 - Ribosomal protein 514 (RPS14):
246 °. 175 70 0711 0285  Interferon induced transmembrane
: protein 3 (IFITM3)
239 198273 0.828 - 1,142 Ribosomal protein L31(RPL31)
229 264 071,153 0,004 " Hepcidin antimicrobial peptide (HAMP)
228 149~ 156 0.654 - 0,684 Ribosomal protein 520 (RPS20)
222 191> 117" 0.860 - 0527 'Ubiquitin B (UBB) :
216. .. 218 352" 1.009: 1.630  Ribosomal protein 141 (RPLA1)
210 150155 0.714 . 0.738 Ribosomal protein, large, P1(RPLPT) =
201 110590, 0.547  0.448 Ribosomal protein, large, P2 {RPLP2)
198 102~ 84 0,515/ 0.323 7 Fibrinogen alpha chain (FGA)
196 143 408~ 0.730 - 2.082 Ribosomal protein L37 (RPL37)
192 12356 0.641 0.292 Ribosomal protein L37a (RPL37A)
S1917°208° 346 1089 1.812  Ribosomal protein L30 (RPL30)
174109 76 0,626 0437 Ribosomal protein L35 (RPL35)-
169 2085 -3271,231 0018 Cytochrome P450, family 2, subfamily E,
g 2 polypeptide 1{CYP2E1)7 - :
167105 300 0.629 1.796 Apohpoprotem H (beta-z-g[ycoprotem 1)
© - "(APOH) -
1627106 - 33  0.654 0204 Serum amylmd Ad, constitutive (SAA4)
159 85 157.°0.535 0.987 Ribosomal protein 134 (RPL34) o
1595 113 229°°0,711. 1.440 " Transferrin (TF) i
155 84135 - 0.542 0.871::. Ribosomal protein S11 (RPS11)
152125 101 0.822. 0.664  Ribosomal protein S13 (RPS13} .
147 - 84 1. 0571 0,007 Nicotinamide N-methyitransferase (NNMT)
147 180 35" 1224 0.238  Hemopexin (HPX)
146 89121 0,610 0.829  Alpha-2-HS-glycoprotein (AHSG)

To avoid division by 0, a tag value of 1 for any tag that was not detectable was used.
NL, normal liver; NT, non-tumor; T, tumor.

More than 2 tags were detected in the intronic regions of the 164
genes in the NL, 168 genes in the NT, and 157 genes in the T library,
suggesting that these regions might be potential intronic promoter
regions (Table 4a). The biological process of these intron-origin
transcripts using Human Protein Reference Database (http://www.
hprd.org/) showed that these were related to basic cellular functions
such as signal transduction, transport, and regulation of the
nucleobase and nucleotide, suggesting that these intronic transcripts

Table 3a
Differently expressed genes in HCC (top 10 from 5'SAGE).

5'SAGE = 3'SAGE- 5'/3' Gene

T/NL T/NL . Ratio

Up-regulated gene

19 3.17 P antigen family, member 2 (prostate associated)
(PAGE2)

18 10 1.8 Lectin, galactoside-binding, soluble, 4 (LGALS4)

16 3 533 Choline phosphotransferase 1 (CHPT1)

14 2 7 X antien family, member 1A (XAGE1A)

14 2 7 Dehydrogenase/reductase {SDR family) member 4
(DHRS4)

14 2 7 Sterol-C5-desaturase-like (SCSDL) i

13 05 26 Coagulation factor Xill, B polypeptide (F13B)

13 233 5.58 Retinol dehydrogenase 11 (all-trans and 9-cis) (RDH11)

13 0.5 26 Transmembrane protein 14A (TMEM14A)

12 1.33 9.02 Dual specificity phosphatase 23 (DUSP23)

Down-regulated gene
0.00436° 0.0137 ' 0.318. Hepcidin antimicrobial peptide (HAMP)

0.0051. ND Metallothionein 1G (MT1G)

0.0068  0.04 0.17 .~ Nicotinamide N-methyltransferase (NNMT)
0.00727. ND Metallothionein 1E (functional) (MT1E)
0.0098 0.0526 0.186 C-reactive protein, pentraxin-related (CRP)

00145° ND Metalfothionein 1 M (MT1M)

0.0152 ~ ND Phospholipase A2, group IIA (platelets, synovial fluid)
(PLA2G2A)

00178 0.111° . 0.16 Cytochrome P450, family 2, subfamily E, polypeptide 1
(CYP2E1)

00185 - 0,192 ' 0.096 Metallothionein 2A (MT2A)
0.0201.° ND Metallothionein 1X (MT1X)

3'SAGE, 3'-end serial analysis of gene expression; 5'SAGE, 5’-end serial analysis of gene
expression; HCC, hepatocellular carcinoma; NL, normal liver; T, tumor.

may play a fundamental role in the liver (data not shown). Among
these genes, 12 were differentially expressed between the NL and T
libraries more than four-fold (Table 4b). Interestingly, intronic
transcripts (determined by 5’SAGE) of genes encoding SAMD3,

Table 3b
Differently expressed genes in HCC (top 10 from 3'SAGE).

5'SAGE .~ 3'SAGE 5'/3' . Gene
TNL T/NL Ratio -
Up-regulated gene

ND 15 Leukocyte immunoglobulin-like receptor,
subfamily B, member 1 (LILRB1)
ND 12 Fibroblast growth factor 5 (FGF5)
1 11 0.909 - Adenosine deaminase, tRNA-specific 1 (ADAT1)
5 11 0.454 ©~ px19-like protein (PRELID1) :
44 1100 04 Anaphase promoting complex subunit
- 11:(ANAPC11)
ND - 103 Chromosome 21 open reading frame 77 (C210rf77)
ND 10 von Willebrand factor (VWF)

ATX1 antioxidant proteini 1 homolog (yeast)
(ATOX1)

Lectin, galactoside-binding, soluble, 4 (LGALS4)
Solute carrier family 26 (sulfate transporter),
member 2 (SLC26A2)

2333 10° 0233

18 10718
ND 9.5

Down-regulated gene

05 0012417 ELL associated factor 1 (EAF1)

0.5 00137 36,5 TGF beta-inducible nuclear protein 1 (NSA2)
0.000436.° 0.0137 0,032 Hepcidin antimicrobial peptide (HAMP)

1 L.7.00179 - 559 Basic, immunoglobulin-like variable motif containing
: (BIVM)
ND 0.0182 DNA fragmentation factor, 45 kDa alpha polypeptide
: L (DFFA)
1 0.0185: 541 GRIP1 associated protein 1 (GRIPAP1)
ND 0.0189 Nuclear factor of activated T-celis 5,
tonicity-responsive (NFAT5)
1 0.0204 49 Adenylate cyclase 1 (ADCY1)"

0333 0.0312::10.7
0.738 0.0312:: 237

Dihydroorotate dehydrogenase (DHODH)
Ribosomal protein, large, P1 (RPLP1)

3'SAGE, 3'-end serial analysis of gene expression; 5'SAGE, 5'-end serial analysis of gene
expression; HCC, hepatocellular carcinoma; NL, normal liver; T, tumor.




