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Figure 2 Kaplan-Meier curves stratified by each variable: (a) donor age, (b) graft type, (c) acute rejection, (d) steroid bolus, and (e) sustained virologic
response. LDLT, living donor liver transplantation; SVR, sustained virologic response.

increased use of liver grafts from older donors. For HCV- databases reported that donor age over 40 is an indepen-
positive recipients, two large retrospective reports from the dent predictor of patient death [15,16]. Other accumulat-
Scientific Registry of Transplant Recipients and UNOS ing reports [14,17,18] indicate that the grafts from older
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Table 4. Factors associated with patient survival among those achieved
SVR (n = 154).

Hazard ratio (95%

Cox regression analysis confidence interval) P-value

Recipient age: 260 years (n = 43) 1.424(0.318-2.385) 0.644
vs. <60 years (n = 111)

Recipient gender: male (n = 100) 4,709 (0,918-24.161)  0.063
versus female (n = 54)

Pretransplant antiviral treatment: 1.666 (0.350-7.931) 0.522
yes (n = 66) versus no (n'= 88)

HCV genotype: 1b (n = 112) 0.873 (0.203-3.747) 0.855
versus other types (n = 42)

Co-existence of HCC: 0.728 (0.179-2.694) 0.635
yes (n = 54) versus no (n = 100)

MELD score: 1.354(0.578-3.204) 0.785
215 (n = 54) vs. <15 (n = 98)

LDLT cases per year: 1.054 (0.458-1.254) 0.854

- 220(n = 82)vs. <20(n = 72)
Calcineurin inhibitor: 3.580(0.736-17.421)  0.114

Tac(n = 94) versus CyA (n = 60)
Mycophenolate mofetil:

yes (n = 78) versus no (n = 76)
Steroid withdrawal: yes (n = 40)
versus no (n = 114)

0.932 (0.456-1.884) 0.781

0.449 (0.096-2.102) 0.31

Splenectomy: yes (n = 59) versus 1.402 (0.335-5.873) 0.644
no (n = 95)

Episode of acute rejection: 1.854(0.216-15.914) 0.574
yes (n = 34) versus no (n = 120)

Steroid bolus injection: 0.16 (0.019-1.386) 0.096
yes{(n = 26) versus no (n = 128)

Donor age: 240 years (n = 43) vs. 1.18 (0.296-4.698) 0.815
<40 years (n = 111)

Type of graft: right liver (n = 80) 2.799 (0.818-9.573) 0.101

versus non-right liver (n = 74)

HCV, hepatitis C virus; HCC, hepatocellular carcinoma; LDLT, living
donor liver transplantation; MELD, model for end-stage liver disease;
Tac, tacrolimus; CsA, cyclosporine; SVR, sustained virologic response.

donors are at greater risk for disease progression and
impaired graft/patient survival compared with those from
younger donors. OQur results are definitely consistent with
these reports.

Acute rejection in conjunction with treatment with a ste-
roid bolus is one of the most critical factors to address with
respect to HCV recurrence. Historical studies [19,20] have
demnonstrated that steroid bolus for acute rejection in
HCV-positive recipients accelerates the recurrence of hepa-
titis and decreases patient survival. A recent study reported
that HCV-positive recipients who receive high-dose steroid
treatment for acute rejection are at increased risk of severe
recurrent hepatitis, in which older donor age and an epi-
sode of rejection are the two most important predictors of
developing fibrosing cholestatic hepatitis [21]. Similarly,
our study also revealed that both older donor age and acute
rejection are independent predictors for impaired patient
outcome among LDLT recipients.
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Table 5. Summary of antiviral treatment.

Treatment for

established
recurrent Preemptive
Total hepatitis treatment
(n = 361) C(n=211) (n = 150)
Time since LDLT 3(0-102) 4.(0.5-102) 1(0-68)
(months)
Treatment duration 15 (0.3-99) 14 (0.3-99) 17 (0.3-55)
(months)
Regimen: PEG-INF 45 (12%) 33(16%) 12 (8%)
alfa-2a/RBY
PEG-INF alfa-2b/ 223 (62%) 146 (69%) 77 (51%)
RBV
INF alfa-2b 93 (26%) 32(15%) 61(41%)
Dose reduction 143 (40%) 85 (40%) 58 (39%)
Discontinuation 150 (42%) 66 (31%) 84 (56%)
Sustained virologic 154 (43%) 89 (42%) 65 (43%)

response

LDLT, living donor liver transplantation; PEG-INF, pegylated-interferon;
RBV, ribavirin; INF, interferon.

The association between achieving SVR and graft/patient
survival after liver transplantation for HCV-positive recipi-
ents is a matter of debate [10]. Many studies with standard
dual treatment of PEG-INF/RBV for 12 months in a DDLT
setting have implied a survival benefit of achieving SVR
[8,22], but there has been no evidence to support the rec-
ommendation of antiviral treatment for recurrent graft
hepatitis C due to the lack of clinical benefit with sufficient
long-term observation and the existence of frequent severe
adverse effects, as concluded by a recent Cochrane meta-
analysis [10]. Recent retrospective cohort studies with a
long follow-up duration reported improved patient/graft
survival in patients who obtained an SVR after antiviral
treatment [23-25]. In accordance with those reports, our
retrospective analysis indicated a positive effect of achieving
SVR on patient survival. Caution should be taken in inter-
preting our results; however, 'as SVR was assessed among
the whole cohort, including patients who were not indi-
cated for antiviral treatment, the follow-up period after
achieving SVR was rather short, and most importantly, a
large variety of antiviral treatment regimens were used in
Japan, which will be described later.

A noteworthy finding in the present retrospective analysis
is the impaired patient survival in recipients who received a
non-right liver graft (left liver in 239 cases and right lateral
sector in 16 cases). Recent studies comparing outcomes
between LDLT and DDLT in HCV-positive recipients have
reported equal or even improved outcomes both in patient/
graft survival and in fibrosis progression in the LDLT set-
ting, which could be attributed to the younger donor age
and shorter ischemic time of LDLT grafts [13,14,26-29].
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Based on these findings, LDLT for HCV-positive recipients
is now widely accepted as an established alternative to

DDLT, even in Western countries. On the contrary, how-’

ever, the present finding may raise an alarm for reduced size
grafts, as a left or posterior graft is clearly smaller than a
right liver graft. Another point to be emphasized here is that
all LDLTs investigated in the aforementioned studies com-
paring LDLT and DDLT were universally performed with
right liver grafts. One possible explanation for the inferior
outcome of the smaller graft is that the intense hepatocyte
proliferation that occurs in smaller partial liver grafts may
lead to increased viral translation and replication, as advo-
cated by previous authors [30-32]. However, there are sev-
eral limitations among these speculations. First, the data of
the viral load, which is reported to reach a maximum level
between the first and third post-transplant months [33],
were not available in this study to demonstrate the higher
viral replication in the smaller grafts during this period.
Another is that the graft type selection is based on the ratio
of the volume of the graft to recipient body weight or stan-
dard liver volume in our society, which will lead to the bias
in the comparison of the right liver versus non-right liver
graft. Despite these limitations, considering that compara-
ble outcomes between left liver graft and right liver graft
have been reported by us [34] and others [35] in LDLT
recipients as a whole, caution should be taken in selecting
the type of graft (left versus right) for HCV-positive recipi-
ents. Thus, future LDLT studies are required to investigate
whether a smaller partial liver graft (left liver) is potentially
inferior compared with a larger graft (right liver) in terms
of graft/patient survival and recurrent hepatitis severity
among HCV-positive recipients.

The antiviral treatment for recurrent hepatitis C after
LDLT in Japan was also reviewed in the present study. As
described elsewhere in detail [11], the antiviral treatment
regimen in Japan differs widely from center to center; pre-
emptive treatment versus treatment after confirmation of
recurrent disease, starting dose and method of escalation,
and the duration of treatment (usually longer than
12 months). Consequently, our data only present an over-
view of antiviral treatment in Japan, and no definite con-
clusion can be drawn regarding the actual efficacy of
antiviral treatment after LDLT. Moreover, based on the
recent prospective, multicenter, randomized study by Bzo-
wej et al. [36], European and USA transplant societies do
not support the routine use of preemptive antiviral therapy.
A review of Western literature regarding the standard 12-
month PEG-INF/RBV treatment for established recurrent
hepatitis C after DDLT reveals that the median SVR rate is
33% (0-56%) with a dose reduction rate of 70% and a dis-
continuation rate of 30% [37]. The present result of an
SVR rate of 43% with a dose reduction rate of 40% and a
discontinuation rate of 42% seems not so different from

© 2014 Steunstichting ESOT 27 (2014) 767-774
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those of previous literatures; however, as discussed above,
the diversity in the methods, the doses, and the duration of
treatment in Japan preclude the direct comparison with
Western findings.

Conclusion

This retrospective analysis of the largest series of LDLT for
HCV-positive recipients in Japan revealed 5- and 10-year
survival rates of 72% and 63%, respectively, and that donor
age (>40), non-right liver graft, an acute rejection episode,
and the absence of SVR are independent predictors of
patient survival. Based on the present result, caution should
be made in the selection of the left liver graft for HCV-posi-
tive recipients; however, the development of more effective
antiviral treatment in the near future may facilitate the
application of the left liver graft.
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Long—Term Survival of a Patient with Metachronous Lymph Node Metastasis and Bile Duct Tumor Thrombus due to
Hepatocellular Carcinoma Successfully Treated with Repeated Surgery: Tatsuhiko Kakisaka®', Toshiya Kamiyama™',
Hideki Yokoo*!, Tatsuya Orimo™', Kenji Wakayama™', Yosuke Tsuruga™', Hirofumi Kamachi*', Kanako Hatanaka*? and
Akinobu Taketomi*' (*'Dept. of Gastroenterological Surgery 1, Hokkaido University Graduate School of Medicine, *2Dept.
of Surgical Pathology, Hokkaido University Hospital)
Summary

A 64-year—old man with hepatocellular carcinoma located in the left lateral lobe and segment 5 was referred to our hos-
pital for surgical treatment. We performed left lateral sectionectomy and segmentectomy 5. The pathological diagnosis was
moderately to poorly differentiated hepatoceliular carcinoma, and the pathological stage was stage III. Eight months later,
intrahepatic recurrence in segment 1 and lymph node metastasis in the hepatoduodenal ligament occurred. Partial resec-
tion of segment 1 was performed, and the metastatic lymph node was surgically removed. Twenty four months after the first
operation, lymph node metastases along the lesser curvature and retropancreatic space were extirpated. Lymph node me-
tastases along the common hepatic artery were removed 76 months after the first operation. The patient developed jaun-
dice 88 months after the initial surgery, and the bile duct tumor thrombus derived from intrahepatic recurrence in segment 1
caused obstructive jaundice. After percutaneous transhepatic biliary drainage, we performed median sectionectomy and
bile duct tumor thrombus removal without bile duct resection. At his 8~year follow—up visit after the primary operation, the
patient was healthy and did not show any signs of recurrence. Lymph node metastasis and bile duct tumor thrombus are
rare patterns of hepatocellular carcinoma recurrence, and aggressive surgery can result in long—term survival when com-
plete resection is anticipated. Key words: Hepatocellular carcinoma, Lymph node metastasis, Bile duct tumor thrombus
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Fig. 1 a First operation. Abdominal computed tomog-

raphy (CT) showing two tumors in left
lateral lobe (arrowhead) and segment 5
(arrow).

b,c: Second operation. Abdominal CT illustrat-
ing intrahepatic recurrence in segment 1
(b: arrow) and lymph node metastasis in
the hepatoduodenal ligament (c:arrow-
head).

d,e: Third operation. Abdominal CT showing
lymph node metastases along the lesser
curvature (d:arrow) and retropancreatic
space (e:arrowhead).

f: Fourth operation. Abdominal CT illustrat-
ing lymph node metastases along the
common hepatic artery (arrow).
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Fig.2 Fifth operation
a,b: Abdominal CT showing bile duct tumor
thrombus (a:arrow) and intrahepatic

recurrence in segment 1 (b:arrow-
head).

c: Percutaneus transhepatic cholangiogra-
phy illustrating tumor thrombus in
common bilehepatic duct (arrow).

d: Cut surface of the resected specimen
showing intrahepatic recurrence (ar-
row).

e: Histologically, bile duct tumor throm-
bus was composed of poorly differenti-
ated hepatocellular carcinoma (hema-
toxylin and eosin stain).

C, BT, mod to por, fc (—), sf (+), s0,
vp0, vv0, va0, b0, sm (=), V) ¥ /3% por DM
TWTHoit, -

2007 ¢, 3.0cm KD #3 1) ¥ /3HiEE, 1.8cm KD
#13 V) Y NI RO (Fig 1d.e), 4 B, ) v/ SHifE
HT % 384T L 720 #3 1d mod to por, #13 & por MiFEE
iR Tdh o 72 | '

2011 £, #8a, #3p, #12ad— Lo/ 4.0cm K
0 SRR (Fig 1), 8 A, U ¥/ &l
HAT Lo FREEFERIT mod to por TH o726

20124 8 A, T-Bil 17.1 mg/dL ¢ EES O LFA
fEeroiz, EHCT TS/Iri21.3cm KOEEL #
IHLRIEE - EFECRABENEERE2ED
(Fig.2a,b)o B6 & W BERFEE FL -T2 7L
(Fig.2c), T-Bil#*1.9mg/dL ¥ CHESNLLIAT
11 BIHFABIXE0RR, REE PUBR NS Al 2 51T L 72,
FREIR & EmETH S Slr 28K L, LSRR, 5
fERR A dEH Lo IRERImILERMES TR L. A

Presented by Medical*Online



A% %12 20134 11 B

alp

B 813 St-C, por, ig, fc (—), sf (—), s0, vpO,
vv0, va0, b4, p0, im (=) (Fig.2d) T, EENEE
¥d por OFTRTH o 72 (Fig 2e). M1k, WEICEME
CELAPRERICRRL, #1174 BEICBRE R0,

AEEEOFM 2T L, WEFH»S 3F, YEHE
o THESPARALIEE BER IMRTRAR
BHRTH 2,

o % £

Xiaohong 5%, 523 Bl HCC i2#xf LTV ¥/ SHighiE
IR ERATL, 7.40%DBETY Y SHiER
Hor L WE LTwEY, FREY ¥ SEBEE
FHERIC LB 5 EEFRIL 22~29.5%, AFFHMbR
fE (MST) X 28 B LGS NTENIY, HoHRIGE
(MST 8 # )%, sorafenib #45 (MST 6.5 »F)? &It
BLBIF L FHEEIIGTE %,

HCC DR B - BEERIE FIER T 3.4% OHE
T, ERIFE L) T 2RBENOEREIL0.9% TH 5%,
Liu biEENEER CTHERTAHE, PWEOFHLRH
FBEEOWIRA AT D270 EREL TV BY, HFR
DWED=DIZE, FHICL2FEOZETEBRILE
TP FHERD 5 EETFEIL 24~33% L E ST
B0, EEAPREICEEREL WA LiElk L,
FEE 2 SHIEE - BT EEL C &AW, HIBEEREEEF
P& B CIFMEE Y I E W e 2 58129, F
7o, BRENEERICHTAMMESEORETFRICEEL
BWET LIRENE NI,

) oSEIERRE, IRENEBRIIENTH 2, /EY
BT 5 ETRAFREEIFTE 5 7-DMiraEL
b, YRTEERREORE, FIMARETHRITTNET
Hbo

X ®

1) Xiaohong S, Huikai L, Feng W, et a/: Clinical significance
of lymph node metastasis in patients undergoing partial
hepatectomy for hepatocellular carcinoma. World J
Surg 34(5):1028-1033, 2010.

2) Hasegawa K, Makuuchi M, Kokudo N, et al: Impact of

1833

histologically confirmed Lymph node metastases on pa-
tient survival after surgical resection for hepatocellular
carcinoma: report of a Japanese nationwide survey.
Ann Surg: 2013 Mar 25.[Epub ahead print]

3) Chen YX, Zeng ZC, Fan ], et al: Defining prognostic fac-
tors of survival after external beam radiotherapy treat-
ment of hepatocellular carcinoma with lymph node me-
tastases. Clin Transl Oncol: 10.1007/s120094-012-
0997-6, 2013.

4) Cheng AL, Kang YK, Chen Z, et al- Efficacy and safety
of sorafenib in patients in the Asia—Pacific region with
advanced hepatocellular carcinoma: a phase III ran-
domised. double—blind, placebo—controlled trial. Lasncer
Oncol  10(1): 25-34, 2009.

5) TEEIEfe, AHEE, JEHAMERME - M § 18 eEESE
IR ERAERS (2004~2005) (HAENIZE4 BN
HAERES). FHlE  51(8):460-484, 2010.

6) Liu QY, Lai DM, Liu C, et al: A special recurrent pat-
tern in small hepatocellular carcinoma after treatment:
bile duct tumor thrombus formation. Worid J Gastroen-
terol 17(43):4817-4824, 2011.

7) LEBHRE EFEE, PHASE - BEREFRERE
BO1E RKBHREFAORKO®KRE. AEASIE 32
(9): 2258~2262, 1999.

8) Peng BG, Liang LJ, Li SQ, ef al: Surgical treatment of
hepatocellular carcinoma with bile duct tumor thrombi.
World J Gastroenterol 11(25): 3966—3969, 2005.

9) Xiangji L, Weifeng T, Bin Y, et a/: Surgery of hepatocel-
lular carcinoma complicated with cancer thrombi in bile
duct: efficacy for criteria for different therapy modali-
ties. Langenbecks Arch Surg 394(6): 1033—-1039, 2000,

10) Esaki M, Shimada K, Sano T, et al- Surgical results for
hepatocellular carcinoma with bile duct invasion: a clini-
copathologic comparison between macroscopic and mi-
croscopic tumor thrombus. J Surg Oncol 90(4): 226—
232, 2005.

11) Moon DB, Hwang S, Wang HJ, et o/ Surgical outcomes
of hepatocellular carcinoma with bile duct tumor
thrombus: a Korean multicenter study. World | Surg
37(2): 443-451, 2013.

12) Shiomi M, Kamiya J, Nagino M, et a/: Hepatocellular car-
cinoma with biliary tumor thrombi: aggressive opera-
tive approach after appropriate preoperative manage-
ment. Surgery 129(6): 692-698, 2001.

13) Satoh S, Tkai I, Honda G, et af: Clinicopathologic evalua-
tion of hepatocellular carcinoma with bile duct thrombi.
Surgery 128(5): 779-783, 2000.

REXOEEE 35 B HABREITEEMERICBVLTRE
L7

Presented by Medical*Online






2o/ 250//4 (45 )

FAEFBREN R M &
RS ARBR B R TE 2
RER—F o7 - 5 AU A NEERTZ AV
CRIFFRIGERICHE O AT RER, IFRIB 1B 518 EE -+ DftT
WK 2 6 FEE RS - HHEMTRREE

MAERKRE KA Eik

YRg27 (2015) 4 54

2,/ 2




Carcinogenesis vol.35 no.2 pp.272-281, 2014
doi:10.1093/carcin/bgt343
Advance Access publication October 15, 2013

Heat shock factor 1 accelerates hepatocellular carcinoma development by activating
nuclear factor-kB/mitogen-activated protein kinase
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Heat shock factor 1 (HSF1), a major transactivator of stress
responses, has been implicated in carcinogenesis in various organs.
However, little is known about the biological functions of HSF1 in
the development of hepatocellular carcinoma (HCC). To clarify the
functional role of HSF1 in HCC, we established HSF1-knockdown
(HSF1 KD) KYN2 HCC cells by stably expressing either small
hairpin RNA (shRNA) against HSF1 (i.e. HSF1 KD) or control
shRNA (HSF1 control). Tumorigenicity was significantly reduced
in orthotopic mice with HSF1 KD cells compared with those with
HSF1 control cells. Reduced tumorigenesis in HSF1 KD cells
appeared attributable to increased apoptosis and decreased prolif-
eration. Tumor necrosis factor-o-induced apoptosis was increased
in HSF1 KD cells and HSF1~~ mouse hepatocytes compared with
controls. Decreased expression of IkB kinase vy, a positive regu-
lator of nuclear factor-xB, was also observed in HSF1 KD cells
and HSF17~ mouse hepatocytes. Furthermore, expression of
bel-2-associated athanogene domain 3 (BAG3) was dramatically
reduced in HSF1 KD cells and HSF17~ mouse hepatocytes. We
also found that epidermal growth factor-stimulated mitogen-
activated protein kinase signaling was impaired in HSF1 KD cells.
Clinicopathological analysis demonstrated frequent overexpres-
sion of HSF1 in human HCCs. Significant correlations between
HSF1 and BAG3 protein levels and prognosis were also observed.
In summary, these results identify a mechanistic link between
HSF1 and liver tumorigenesis and may provide as a potential
molecular target for the development of anti-HCC therapies.

Introduction

Hepatocellular carcinoma (HCC) is one of the most common malignant
tumors and the third leading cause of cancer death worldwide (1). Despite

Abbreviations: BAG3, bcl-2-associated athanogene domain 3; EGFR, epider-
mal growth factor receptor; ERK, extracellular signal-regulated kinase; FACS,
fluorescence-activated cell sorting; HCC, hepatocellular carcinoma; HSF1, heat
shock factor 1; HSF1 KD, HSF1 knockdown; HSP, heat shock protein; IKKY,
IxB kinase gamma; LPS, lipopolysaccharide; MAPK, mitogen-activated pro-
tein kinase; MEK, mitogen-activated protein kinase kinase; mRNA, messenger
RNA; NF-kB, nuclear factor kappa B; PCNA, proliferating cell nuclear antigen;
SCID, severe combined immune-deficient mice; shRINA, small hairpin RNA;
TNF-a, tumor necrosis factor alpha; TUNEL, terminal deoxynucleotidyl trans-
ferase-mediated deoxyuridine triphosphate nick-end labeling; W'T, wild type.

marked advances in diagnostic and therapeutic techniques, prognosis
remains unsatisfactory for HCC patients (2,3). An understanding of HCC
carcinogenesis at the molecular level is thus urgently needed in order to
identify novel molecular targets for the development of more effective
therapies.

Heat shock factor 1 (HSF1) is the main regulator of the heat shock
response, which is involved in protecting cells and organisms from
heat, ischemia, inflammation, oxidative stress and other noxious con-
ditions (4,5). Under various forms of physiological stress, HSF1 drives
the production of heat shock proteins (HSPs), such as HSP27, HSP70
and HSP90, which act as protein chaperones (5,6). The functions of
HSF1 are not limited to increasing the expression of chaperones;
HSF1 also modulates the expression of hundreds of genes other than
chaperones that are critical for survival under an array of potentially
lethal stressors (6-8). As a result, HSF1 influences fundamental cel-
lular processes such as cell cycle control, protein translation, glucose
metabolism and proliferation (7-12). In human tumors, constitutive

" expression of Hsp27, Hsp70 and Hsp90 at high levels predicts poor

prognosis and resistance to therapy (13-15). These effects are often
attributable to HSF1-dependent mechanisms (16). Thus, as a master
regulator of cellular processes, the roles of HSF1 in carcinogenesis
and tumor progression are now emerging. Several recent investiga-
tions using mouse models have suggested that HSF1 is involved in
carcinogenesis (9,17). In clinical samples, HSF1 is often constitu-
tively expressed at high levels in a variety of tumors, including breast
cancer (7,18), pancreatic cancer (19), prostate carcinoma (20) and
oral squamous cell carcinoma (21).

Hepatocarcinogenesis is a multistep process, in the majority of
cases slowly developing within a well-defined etiology of viral infec-
tion and chronic alcohol abuse, leading to the chronic hepatitis and cir-
rhosis that are regarded as preneoplastic stages (22). A great number
of factors, receptors and downstream elements of signaling cascades
regulate proliferation and apoptosis. Dysregulation of the balance
between cell proliferation and apoptosis thus plays a critical role in
hepatocarcinogenesis (23,24). Two of the major pathways of cell pro-
liferation and apoptosis are nuclear factor kappa B (NF-kB) signaling
and mitogen-activated protein kinase (MAPK) signaling. NF-xB tran-
scription factors are critical regulators of genes involved in inflam-
mation and the suppression of apoptosis. NF-xB has been shown to
be instrumental for tumor promotion in colitis-associated cancer and
inflammation-associated liver cancer (25,26). Activation of the extra-
cellular signal-regulated kinase (ERK)/MAPK pathway regulates
many important cellular processes, such as proliferation, differentia-
tion, angiogenesis, survival and cell adhesion (27). Importantly, the
ERK/MAPK pathway is constitutively activated in HCC (28).

The present study investigated the biological influences of HSF1
in HCC cell proliferation and apoptosis involving the NF-kB and
MAPK signal pathways. We found that HSF1 deficiency significantly
diminished NF-kB and MAPK activation in primary hepatocytes and
HCC cells, so HSF1 deficiency inhibited the development of HCC.
Furthermore, clinicopathological analysis demonstrated a significant
correlation between HSF1 protein level and prognosis. Our results
suggest HSF1 as a promising molecular target for the development of
anti-HCC therapeutics.

Materials and methods

Cell cultures and reagents

Human HCC cell lines HepG2, PLC/PRF/5, HLE and HLF were obtained from
the American Type Culture Collection. Huh7 was obtained from the Japanese
Collection of Research Bioresources Cell Bank (Ibaraki, Japan). KIM-1 and
KYN2 were kindly provided by Dr Hirohisa Yano (Department of Pathology,
Kurume University, Kurume, Japan). Li7 was kindly provided by Dr Yae Kanai
(Division of Molecular Pathology, National Cancer Center Research Institute,
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