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1
RNA HELICASE S AND
CANCER

MohamedAbdelhaleem

Division of HaematopathologyDepartmeh of Paediatric
Laboratoy Medicing Hospitd for Sick Children, 555
University Avenue Torontg Ontarig M5G 1X8, Canada

RNA helicass are conserve enzyme tha utilize the energy
derived from NTP hydrolyss to unwind doubke strande RNA
molecules.The amino acid sequenceof an RNA helicaseis
characterizé by the presene of a centraly locatel "helicase
domain'; consistirg of eight motifs. Basel on variatiors of the
sequene of the motifs of the helicag domain RNA helicases
are further classified into families We hawe recenty identified
the two large$ human RNA helicag gere families DDX and
DHX gere families are namel after the DEAD-box and
DEAH box (where DEAD and DEAH representhe one
letter-code of the amino acids constitutig motif II, the
signatue motif, of the helicag domain).

RNA helicaseglay an essentiakole in variousaspectof
RNA metabolisn including transcription splicing translation
and degradation.Dysregulationof anyof thesecritical steps
can potentially affectthe final expressiorof cellular proteins
and conequenty determire cel fate Ther are several
example of dysregulatio of RNA helicass in cancer The
majority of case involve up-regulation Thus DDX1, DDX2,
DDX5, DDX6, DHX9, DDX43, DDX48, and DDX53 have
been shown to be up-regulatel in various types of cancer.
DDX6 and DDX10 are involved in lymphoma/leukemia
associatd chromosomhtranslocations DHX32 is a novel
helicag with unique structure expressia patten and sub-
cellularlocalization, whichwasoriginally identified as agene
downrregulatedin acutelymphoblastideukemia.ln addition
to dysregulationof expression irtancer RNA helicases have
bee shown to be involved in the regulation and molecular
interaction with molecules implicated in cancer For example,
DDX5 and DDX17 regulae the alternative splicing of the
proto-oncoger c-H-ras and CD44 (adhesiom molecule
implicated in metastasis) respectively DHX9 affects the
transcription of tumor suppresso gere pl6 and p-
glycoproten ard functionally interacs with the breas$ and
ovarian cance tumor suppresso gere BRCAL Further
characterizatio of the role of RNA helicass in cance is
required Studies suggestha helicase could be potential
targetsof noveltherapeuticagents.

2
RIBAVIRI N IN TREATMEN T OF HEPATITI SC
Margit E. Abonyi and Pete L. Lakatos

First Departmeinh of Medicing Semmelwes University,
Koranyi Sanda str. 2/a, 1083 BudapestHungary

The hepatits C virus (HCV) is a major cau of chronic
liver diseag worldwide, with approximatey 170-200 million

peopk infected The HCV viruses are transmittel by blood
and blood producs and sud transmissio now occurs,
primarily, throuch injection drug use sex with an infected
partne or multiple partnes and ocaupationd exposure.
The severiy of the diseag varies widely from mild chronic
hepatits to cirrhosks and hepatocellula carcinona (HCC).
Nowadaysthe referene treatmen is combination therapy
with pegylatel interferan and ribavirin, which is an IMP

dehydrogenas inhibitor and immunomodulator The
efficacy of treatmen in our clinical trials was 87% in

patiens infected by HCV genotype 2 or 3, wherea in

patiens infected by HCV genotyge 1 respons to treatment
was66%. The current combinationtreatmenthassignificant
sideeffects and is sometims poorly-tolerated HCV

genotyps 2 or 3 can be treatal with a lower dose of

ribavirin and a shorte coure of therapy 24 weeks vs
48 weels per patiens with genotype 1. Ther is a
growing consenss tha acue contrd of HCV infection is
associateavith a vigorous intrahepatt antivird CD4+ and
CD8+ T cell response enhancd T(H)1 and naturad
killer activity. Pretreatmen genotyg and respons to
therafy measured at weeks 12 and 24 of treatmen hawe
been identified as key determinarg in decisin
making abou  continuingtreatment Elevatal serum
ferritin levels and hepatc iron deposition as well as
hepatc steatoss and high ALT levels with  chronic
hepatits C, are risk factors for HCC development
Heterozygosy for the C282Y mutatiom in HFE
contributess to iron accumulatim and fibrosis
progressia in chronic hepatits C. Ribavirin could cause
dosedependen revesible haemolytc anaemia it could be
manage with RBV dose reductiors or with administration
of epoetn alpha at 40,00 IU once weekly, without
sacrificing optimd dosirg of RBV. Among patiens who
receivel ribavirin alone serun ALT levels and

necroinflammatory features of liver histology were
improved,whereassymptomsHCV RNA levelsandhepatic
fibrosis scores were not change significantly from baseline.
For HCV-HIV -coinfectel patients treatmen is given when
blood CD4 couns are abow 350/m and before
antiretrovird (ART) treatmen is needed.

3
NEUROENDOCRINE DIFFERENTIATIO N
IN PROSTATIC CARCINOMA

PerAnders Abrahamsson

Departmen of Urology, Malm® University Hospital Lund
University, S-20502 Ma | nSweden

The statistics for prostaé cance make alarmirg readirg and
sd undoubté challengs for oncologicé research In the
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Westernworld, wherethe incidenceis highest,a man hasa
10-11% chane of developirg clinically apparen prostate
cancey ard a 3-4% chane of dyingfrom the diseaseln many
countries prostaé cance is now the secomnl leadirg cau® of
cancerrelated deathand in Northern Europe it hasalready
taken numbe one position as the leadirg cau® of cancer
relatel deah in males In view of its profourd impad on the
healthcae sector our currert knowledg of the factor(s)
responsiblefor the developmeh of benign or malignant
neoplasit changsin the prostae is surprisingly rudimentary.

The widely acceptd concep of the human prostae as an
organ dependeh on androges for its normd development
and function has been corroboratd over the yeas by
numero studies Thus the elucidation of androges and
androg@ receptors ard their effects on prostaé physiology
and biochemistry has been the centra theme in prostate
researb for more than fifty years and differert surgicd and
drugrelated androge ablation treatmens hawe been
develged However it has also becone apparehthat as an
accessor male sexorgan the prostae is not exclusively
dependeh on androgensbut also on additiond factors of
paramouh importan® in maintainirg normd prostate
function and in the developmenh of various pathological
conditions Currently, there isincreasd awarenesof the vital
but comple regulatoy function of cell-to-cel communication
at the locd prostatc level The importane of peptide
hormones growth factors autocrineparacrire regulatory
loops and stromalepithelid interactiors is now widely
recognisedIn this context a type of cell, commony referred
to asneuroendocrinecells, hasattracted attention owingto
the intriguing link between neuroendocria cel differentiation
and tumou progressia in prostaé cancer The scientific
understandingof the normd prostatc neuroendocria cell
ard neuroendocria differention in prostatc carcinona (PC)
T with clinical implications in termms of prognoss and therapy
1 originate to alarge extent from our laboratories.

The mainsty for PC contrd is radicd surgey or
radiotherag when the tumou is confinel to the prostate,
and hormona ablation when it extend beyord the prostae
or becoms advanced In patiens with advance disease,
abou 70% initially respor to androg@ ablation Most
patiens relap® within 3 yeais and only abou 20% survive
for 5 years The rapid progressia of PC following failure of
primary hormore therapy is attributed to androgen
independen tumou growth. Clearly, bette androgen
ablation is not the answe for curing advancd PC. Thus
researb efforts shoull focus on thos factors that sustain
PC growth in the absene of andra@yens.

Neuroendocria (NE) differentiation of PC has attracted
consideral# attention in recert years This phenomenon
has importart diagnostic prognostc and therapeutic
implications in the managemen of PC. The following
hypothess has been postulated NE phenotye cellsin PC
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are differentiatel cance cells, a subsé of androgen

independen cance cells, tha regulae the proliferation of

neighbourig non-NE phenotye cance cellsin a paracrine
fashin by secretim of NE products NE differentiation in

PC, including its identification quantitation and evaluation
in the presene of prostaé cancer has been recognise as
one of the future directiors for bast researb in PC.

In PC, NE differentiation occuss in from 60% to almost
100% of tumours dependig on how tissues are fixed and
what immunohistochemidatechniqus are used In some
casesthe NE differentiation may evenbe the predominant
phenotype.The most commonpattern of NE differentiation
in PCis a prostaticadenocarcinomavith scatteredNE cells.
The frequert occurrene of NE differentiation in PC most
probaby reflects the differentiaticn potentias of prostatic
stam cells NE cells in individua malignart acin often
retainal certan morphologica chaacteristis found in the
benigh counterpart i.e. dendritc processgextendiry laterally
arourd adjacem nontNE phenotyg cance cells yet clear
cytologicd features of malignang are consistenty present.
Both in normd prostae and in PC, NE phenotype cells
consisteny lack the proliferation marke Ki67, as
documentedby immunohistochemistrywhile malignantcells
in the vicinity of NE cells hawe a highe Ki67-index than
distant cells This indicates that NE cells are probably
terminally-differentiated althoudh one can not excluce the
possibility that thes cells might dedifferentia¢ and lose their
NE featureswhendividing. The identification of NE cellsin
regiona lymph node deposis ard osseos metastaseimplies
that they are unlikely to be "innocent (i.e. unrelatel to
prostaticcarcinogenesisgellstrappedin PC.

There are sone indicatiors that NE differentiation in PC
may porterd a poar prognoss and resistane to hormonal
therapy It was concluded in sever& studies tha the
detection of NE cells is a significart predicta of poor
survival It has also been shown tha serun levels of neuron
specifc enolag and CgA correlae with resistane to
hormona ablation therayy and a poor prognos$ in
advancd PC. The more aggressie biologicd behaviou of
PC with NE componend has been attributed to a lack of
responsivenessf NE cells to androga ablation Several
studies using doubleimmunohistochemidastainings have
shown tha prostatc NE cells, both in normd prostae and
in PC, lack detectalbd expressia of androg@ receptors,
wheread nonNE phenotyg cance cells are variably
androg@ receptorpositive even in clinical androgen
independeth disease The concentratio of Bcl-2
oncoprotein, which is associatéd with resistane to
apoptosis is proportiond to the concentratio of NE-
associaté markes and on immunohistochemidastaining,
cells positive for Bcl-2 are in dired contact with NE cells
and their processes Expressim of Bcl-2 has been
demonstraté to correlae with the progressia of PC from
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an androgerdependento an androgerindependen state,
possiby being involved in the proces that allows prostate
derived tumou cellsto surviveandroge deprivation.

In conclusion a combination of factors may trigger the
developmenh of the hormoneresistan stag of prostate
cancer Androgen ablation introducel as an initial means
of controlling the cancer ultimately selecs for a population
of androgerresistan cells, which becore the dominant
type in the tumour. Androgenindependen cels can use
alternatie signalling pathway to activae the androgen
pathway or survive and proliferate in the absene of both
androge and androg@ receptor Insight into the role of
neuroendocria pathway and identification of genes
mutatel or dysregulatd during androgerindependent
progression will supply crucid information regarding
androgerindependen growth and open possibilities of
interfering with androgerindependet proliferative
pathways ultimately leading to bette therapeut treatment
of refractoy prostae cancer The long-term goak are to
understad the molecula mechanism of NE differentiation
in PC and its biologicd significane in the progressia of
the PC, especialy the androgerindependendiseae

Taken together our currert findings suggestd that
dispersd NE-phenotyg cance cells in PC might be
differentiatel supportirg cells in the microenvironment,
whosepresencehasbeenselectedfor becauseaheyinfluence
positively the proliferation and/a survivd of surrounding
non-NE cance cells, by eithe paracrire stimulation and/or
dired contact Furthe elucidatiom of the molecular
mechanisnof NE differentiation and the biologicalfunction
of thee NE cells is warrantel in order to completely
understad progressia of PC.

4
PROSTATE CANCER PREVENTION BY
IP6: TARGETIN G CELL CYCLE
REGULATION

Rajed Agarwal

Departmen of PharmaceutidaSciencesSchod of
PharmacyUniversity of Colorac Healh Sciencs Certer,
Denver CO 80262 U.S.A.

Deregulation of cel cycle progressia is an underlyirg causal
eventin growth and developmentof everyform of cancer
including prostate cancer (PCA); the most frequently
diagnosd malignang ard the seconl leadng cau® of cancer
deatls in the westen male population Sina PCA progression
is correlatedwith an increasingage,with a vastmajority of
aged men considered as "high-risk population”,
chemopreventioremployingdietary agentscould be a more
succeskll approab in controlling this deady malignancy The
prevention of PCA is also highly warrantel becaus nore of
the currently availabletreatmentsis capableof curing PCA.

Inositd hexaphosphat(IP6), a dietary constituent has shown
promising efficacyagainstvarious cancershowever,limited
studies hawe been dore with IP6 againg PCA In recent years,
we focusel our attention on identifying the efficagy of 1P6 in
PCA models and defining its mechanim of action involving
cell cycle and apoptosisregulation. Since PCA growth is
initially androgerdependentecomirg independen following
androgerablation therapy studies were dore employirg both
LNCaP ard DU145 cells tha represehandrogerdependent
and Tindependent PCA models, respectivly. Completed
studiesby us showthat IP6 inducescyclin-dependenkinase
inhibitor (CDKI) Kip1/p27 ard Cipl/p2L levekin human PCA
LNCaP and DU145 cells, and that this induction resultsin
their increasedinteraction with cyclin-dependentkinases
(CDKs) and cyclins causingan almostcompletedecreasen
the kinase activity of CDKs ard cyclins Thes effect of 1P6
ultimately lead to a decreasein the hyperphosphorylated
(together with an increasein hypophosphorylatedform of
retinoblastoma(Rb) or Rb-related proteinsin human PCA
cellstha causs their increasd interaction with E2F, leading
to adownregulation of E2Fregulatel genes involvedin PCA
cell cycle progressionand growth. Together, a resultant
biologicd effed of thes alteratiors in cel cycle regulatos was
a G1 arres ard cel growth inhibition by IP6 in both LNCaP
ard DU145 human PCA cells In othe studies IP6 cause a
dose and a time-dependenapoptotc deah of LNCaP cells,
ard a decreas in Bcl2 levels causimg astrong increag in Bax
versts Bcl2 ratio, as well as an inhibition of constitutivey active
AKT phosphorylation In DU145 cells IP6 treatmen resulted
in apoptotc cel deah via caspasgactivation In pre-clinical
PCA prevention studies, IP6 in drinking water resultedin
suppressionof hormonerefractory human prostate tumor
growth without ary adverg effed on body weight gain ard diet
and water consumptionduring the entire study. Thoughthe
underlyirg molecula evens relate to cel cycle regulaton and
apoptosisare yet to be establishedin these tumortissues,
completedstudiesshowthat IP6- treated xenograftshavea
significart reduction in PCNA (that is one of the E2F target
molecules)positive cell, but increased apoptotic cell
populations Baseal on thee completel studies we suggesthat
more preclinical PCA efficacy studies are warrante with IP6
in the modelssuchas TRAMP. Positive outcomesof such
studies, in conjunction with those completed by us, are
expectd to form a strorg rationak for a clinical trial with IP6
in prostaé cance patients.

5
THE ROLE OF MYOEPITHELIA L CELL SIN BREAST
DISEASE

Niki J. Agnantis

Departmen of Pathology University of loanning Medical
Schoo| 451 10, loannina Greece
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The mammay myoepithelid cells form the oute layer in
ducts and tubuloalveola structures surroundig the inner
epithelid (luminal) cells and being surrounde by basement
membrane Due to their contractile ability, they play an
importart role in milk ejection during lactation They are
also speculatd to play arole in mammay developmeh and
tumorigenesis The identity of the myoepithelid precursor
cell is not clea yet Severhdata suggesthe presene of a
bipotentmammaryprogenitor cell, that can giverise to both
lumind and myoepitheli& cells

In hyperplasiasthe myoepithela are admixed with the
epithelid proliferation and play an active role in this
process since both cell types proliferate The in situ
carcinoma are neoplasms and this fact implies a
monoclon& expansia of one cell population which results
in a monomorphd histologicd appearance One of the
reasos for this apearane is tha the myoepithelia cells are
excludel from the neoplastt process.

The immunohistochemida detectiom of myoepithelial
markes remairs the optimd approab to distingui$ between
benigh and malignart lesions Thus the presene of an intact
oute myoepittelial layer characterize all benign breast
lesions while a continuows or focally discontinuos layer is
noted in ductal carcinomain situ. The hallmark of invasive
carcinomais the lossof the outer myoepithelialcell layer.

Severd markes hawe been reportel as ided for
highlighting myoepithelid cells actin, SMM-HC, calponin,
h-caldesmon S-100 protein, keratirs 5, 7, 14 and more
recently maspn and CD10. Recen studies have
demonstraté that myoepithelid cells also expres p63, a
nuclea proteh homologos to p53 p63-positive
myoepithelial cells have been noted surroundig benign
epithelid lesions amd forming a consisten but
discontinuos rim arourd epithelid cells of in situ
carcinomaswhile they are absen in invasive carcinomas.
The patten of p63 immunoreactiviy is nuclea and so it is
different from tha observel with antibodies against
cytoskelethproteins which is cytoplasmicResuls from our
laboratoy suppot the existing data tha p63 can be useful
in the distinction betwee adenoss and invasive ductal
carcinoma or betweea in situ and invasive carcinoma p63
immunostainig could also prove usefu in the evaluation of
intraductad papillary lesiors.

The myoepithelia cells also expres importar regulatory
molecules that are believel to regulat their development
and differentiation namey the Epiderm& Growth Factor
Receptoy Fibroblag Growth Factor2 (FGF2) membes of
the Wnt family and activin & In addition it has been shown
tha the myoepithelid cells are necessar for the
establishmenand the maintenane of the mammay bilayer
and tha they have fi t urrauppressar potential.

To date we know very little abou the cellular and
molecula characteristis of the precursos of myoepithelial
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cells, and the mechanism tha regulae the myoepithelial
phenotye and allow for the expressia of a double identity
(smooh musck ard epithelial) Furthermore the natue of
the signak that are involved in the interaction between
epithelid and myoepithelia cellsis largely unknown These
unanswerd questiors provide a wide field for future
research.

6

REGULATIO N OF RADIATION -INDUCED
APOPTOSISBY EARLY GROWTH RESPONSE-
1

GENE
TUMORS

Mansoao M. Ahmed

IN SOLID

Departmen of Radiation Medicing University of
Kentucky, Lexington KY 40513 U.S.A.

lonizing radiation exposue is associatd with activatian of
certan immediateearly gene that function as
transcripton factors Thes include membes of jun or fos
and early growth respons (EGR) gere families. In
particular the functiond role of EGR-1 in radiation
inducel signaling is pivotd since the promote of EGR-1
contairs radiationinducible CArG DNA sequencesThe
Egr-1 gere belong to a family of Egr genes that includes
EGR2, EGR3, EGR4, EGRN and the tumor
suppressqrWilms' tumor gere product WT1. The Egr-1
gere product EGR-1, is a nuclea proten tha contains
three zinc fingers of the C2H2 subtype The EGR-1 GC-
rich consenssitarge sequence5-GCGT/GGGGCG3' or
5-TCCT/ACCTCCTCG3', has bee identified in the
promote regiors of transcription factors growth factors,
receptors cell cycle regulatos and proapoptott genes.
The gere targes mediatel by Egr-1 in respone to ionizing
radiation include TNF-L, p53, Rb and Bax, all effectors of
apoptosis Basal on thes targets Egr-1is a pivota gene
tha initiates early signd transductio evens in respnse
to ionizing radiatin leadirg to eithe growth arres or cell
deah in tumor cells. There are two potentid applications
of the Egr-1 gere in the therapy of cancer First, the Egr-1
promote contairs information for appropriaé spatid and
tempord expressim in vivo that can be regulatel by
ionizing radiation to contrd transcription of genes that
hawe pro-apoptotc and suicidd functions SecondlyEGR-
1 protein can eliminat 6 i n d-tadiagiah resistanceby
inhibiting the functions of radiation-induced pro-survival
genes (NFCB activity and bcl-2 expressioh and activate
proapoptott genes (such as bax) to confe a significant
radio-sensitizirg effect Together the review of reported
findings demonstrate clearly that EGR-1 is an early
centrd gere that confers radiation sensitiviyy and its pro-
apoptotc functions are synergizel by abrogatimmn of
induced radiation resistance.
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THE ROLEOF NITRI COXIDEAND ET-1IN THE
PATHOBIOLOGY OF CARDIOVASCULA R
DISEASES, TUMOR S AND NEURODEGENERATION :
NEW TARGET FOR DRUG TREATMENT?

GjumrakchAlievl? anrd GEOFFREY Burnstock

IThe Microscopy Researk Cente and 2Institute of
Pathology Schod of Medicing Cae Westen Reserve
University,208 Adelbet Road Cleveland OH 44106,
U.S.A.;%Departmen of Anatomy University College of
Londonard Royd Free Hospitd of Londan and Autonomic
Nervouws Systen Researk Institute London U.K.

There are mary comma underlyirg risk factois tha play key
roles in the developmentof cardiovascularcerebrovascular
ard neurodegeneratiy diseasesNitric oxide (NO) is a short
life key bioregulatoryactive moleculein the cardiovascur,
immure and nervows systems NO is synthesizd by
convertirg L-arginire to L-citrulline by the enzyme NO
synthag (NOS). A growing body of evidene strongly
suppors the theowy tha this molecuk is one of the key
targetsin the disruption of normal organhomeostasiswhich
causs the developmen of patholoy sud as thos see in
atherosclerosismalignart but not benign brain tumors,
colorecta liver tumors and neurodegeneratio including
Al z h e idiseage(dDB). It hasbeenwell-establishedhat
endothelinl (ET-1) is the main vasoconstricto factor.
However,the exactrole of NO and ET-1 in the pathogenesis
of humandiseases, especialiyherosclerosis, u mor s 6
and neurodegenerationremairs unclea and controversial.
Endotheliatderived vascula NO activity appeas to be a
main contributa to this pathology precedig the
overexpressio of otha NOS isoform activities localized in
nonvascularcellularcompartments.

We studied the features of the NOSs and ET-1
immunoreactiviy during the developmen of atherosclerosis
in humars and an animd modd of atherosclerosisThe
developmet and progressio of atherosclerot lesiors in
human as well as in Watanale heritabke hyperlipidemic
(WHHL) rabbits and Yoshida Hyperlipidemt rats (YOS)
is associatd with increa® of NOS2 and ET-1
immunoactivity In contrast there is a significart reduction
of immunoreactiviy for NOSL in aortic endothelia cells
(EC), but no chang in NOS3 immunoreactiviy in human
and WHHL rabbits However aortic EC from YOS rats
shows a significart decreas in NOS3 immunoreactivity
(p<0.05) However subendothelia macrophags and
smooth musck cells showal a differert patten of
immunoreactiviy of NADPH-diaphoras (NADPH-d),
NOS2 ET-1 and NOSL1 The lipid-rich macrophage in the
intima were positively-labelled for NADPH-d, NOS1-3 and
ET-1. Smooh musck cellsin the subendothelim and the

medid layers of the vascula wall were also positive for
these markers Thes resuls are consisten with the
reduction of endotheliumdependenvasorelaxationknown
to occu during the developmeh and progressio of
atherosclerosisand raise questiors abou the possible
mutagen¢ role of ET-1 in the developmeh of
atherogenesis.

We alo extendel our study to huma tumors The
absene of perivasculanervesin tuma vesset suggestthat
endotheliuraderived vagactive substance (NO and ET-1)
may be a key factar in controlling tumar blood flow during
tumor growth and metastasisWe studied the ultrastructural
distribution andimmunoreactivityof different NOS isoforms
and ET-1 in huma colorectd metastat liver tumor,
malignant and benign brain tumors tissues using pre-
embeddig peroxidaseanti-peroxidas and postembedding
immunoelectram  microscopc triple gold labelling
techniquesDramaticaly lower NOSL immunoreactiviy was
observel in tumor vascula endothelim (1-3% and 15-20%
in tumor and norma groups respectively) As compare to
contrd groups there were significanty fewer NOS3
immunopositiveEC in metastaticcumor vessel445-50%and
1-3% in normd and tumar groups regectively) A striking
rise of NOS2 was observel in tumar vessé endothelium
(<1% in normd and 65-70% in tumar vessé endothelium).
The ET-1 immunoreactiviy levd was also significantly
highe in tumor vessé endothelium (85-90% in tumor, 15
20% in normd group) This increasd expressia of NOS2
and ET-1 immunoreactiviy was accompanié by the
incneasel expressio of three NOS isoforms and ET-1
immunoreactiviy in liver parenchymbaand malignart brain
tumaor cells, but not benign brain tumor or contrd liver
tissues These dat suggestha tumar vesséendotheliun is
characterizéd by increase expressio of NOS2 and ET-1
and by decrease expressio of NOS1 and NOS3 These
characteristis are associaté with the overexpresion of all
three NOS isoforms and ET-1 immunoreactiviy in norn
vascula cells.

Researh suppors the theoly that this molecuk is one of
the key factors for the disruption of normd brain
homeostasiswhich causes the developmen of brain lesions
and patholoy such as Al z h esidisease Bspecially the
vascula NO activity appeas to be a major contributa to
this pathology before the overexpressio of NOS activity in
othe brain cellular compartmerd develops.

We speculag¢ that pharmacologich intervention using
NO donoss and/a NO suppressa and antagonisdrugs for
ET-1 receptos could delay or minimize the human
pathologicé proces and may eventualy be considerd as a
specific treatmen for diseag conditiors at their earlier
stages.

Supporte by Philip Morris USA Inc. and the British Heart
Foundation UK.
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THEROLEOF LIVER STEM CELL S
IN HEPATOCARCINOGENESIS

Malcolm R. Alison! and Stuat J. Forbe3

1Department of Diabetes and Metabolic Medicing Royal
London Hospital Whitechapel London E1 1BB;
2Sectian of Hepatology Imperid College London U.K.

Integration of HBV-DNA into the human genone is a
significart evert in hepatocarcinogenesisMoreover,
inspectio of viral integration sites amongs$ tumou cells
indicates that ead tumour is monoclonal the questim is,
which cell? Stem cellsand cance are inextricaby linked and,
in renewirg tissues cance is likely to be a diseas of stem
cells In the liver the identity of the founder cells for the
primary tumous is more problematic The existene of
bipotentid hepatc progenita cells (HPCs) along with
hepatocyte endowel with long-term repopulatig potential
suggest there may be more than one type of carcinogen
targetcell. Sell (CancerRes63: 755362, 2003)hassuggested
that, in modelsof hepatocarcinognesithere maybe at least
four distind cel lineages susceptibd to neoplastic
transformation.This suppositio is basel on the fact that
there is consideral® heterogeneit in the proliferative
response that enswe after injury. Thus hepatocyte are
implicated in some modek of HCC, dired injury to the
biliary epithelium implicates unipotert cholangiocyts in
some modek of cholangiocarcinomawhile HPC/ova cell
activation accompanig very mary instancs of liver damage
irrespective of aetiology making sud cells very likely
carcinoge targets A fourth cel type tha might be
susceptiblgo neoplastictrarsformationis the so-callednon
descrip periductula cel tha respond to periportd injury.
By lineage tracing the dired involvemer of hepatocytes
in hepatocarcinogeneshas been clearly establishd in rats.
The fact that ovd cel activation (ductular cell reaction)
preceds the developmen of HCC in almog all modek of
hepatocarcinogenesiand invariably accompanis chronic
liver dama@ in humars makes it almog certan that the
matue hepatocye is not the cell of origin of all HCCs,
indea perhap only a smal minority of HCCs are derived
from the matue hepatocyte The fact tha ova cells/HPCs
can be infected with HBV is also consisteh with a possible
histogenesie®f HCC from suchcells.An origin of HCC from
HPCs is often inferred from the fact tha mary tumours
contan an admixtue of matue cellsard cells phenotypically
similar to HPCs This would include smal ovalshapé cells
expressig OV-6, CK7 ard 19, and chromogranirA, along
with cellswith a phenotye intermedia¢ beween HPCs and
the more matue malignan hepatocytesCells with an HPC
phenotypehavealsobeennotedin a relativelyrare subsetof
hepatt malignancie where there are clearly two major
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componentsan HCC componeh and a cholangiocarcinoma
component agan suggestie of an origin from a bipotential
progenitor Direct evidene of a role for ovd cells in the
histogenes of HCC has been obtainal experimentalf and
the evidene proferred for an origin of mary HCCs from
HPGs is becomirg increasingy persuasive.

9

PALLIATIV E RADIOTHERAP Y IN DUODENAL
BLEEDIN G DUE TO COLONI C CARCINOMA
INVASION

N.P.AlvarezAguila! and J. Ortiz-GonzZlez?

1Departmen of Radiotherag and
2Departmen of Surgicd Onwlogy, Nationd Institute of
Cancerolog (INCan), M® xaDcF, M®x i Cc 0

Haemorrhag from a colonic carcinona directly metastasizing
the gastrointestinia trad is uncommon This unusual
presentatin of uppe gastrointestiniableeding due to colon
cance invadirg the duodenm ard treatel by radiotherapy has
not been previousy reported Objective To repot a cas of
duodenh bleedirg due to metastasi of colon carcinona treated
by hypofractionatd radiotherag with split course Materials
and Methods A malke 61-yearold patiert with colonic mucinous
adenocarcinoa was treatel with surgicd resectiom and
adjuvart chemotherap (5 FU i Leucovorin) In the three
months after the oncologt treatment the patiert hed a clinical
evolution with duodené bleedirg and 26 red cel units were
required during this time. A high-grace mucinous
adenocarcinoan was demonstrate by endoscop biopsy of the
duoden& lesion 23Gy in a schedué of hypofractionated
radiotherag with sgit courg indays1(5 Gy), 3 (5 Gy), 15 (6.5
Gy) ad 17(65 Gy), with 15 MV, AP-PA fields, were
administratd without early reactions Results Only one red cell
unit was requirel 3 months after palliative radiotherapy.
Discussion We utilized a subtolerane dos (23 Gy) which is
adequat to caue sufficiert tuma cel kill ard mode$ tumor
regressia to produ® symptomatt improvements like
bleeding The duratian of symptan relief can be very prolonged
in relatively slow-growing tumors (adenocarcinoma)The L= /
of bowd is3 . 97N3Y..Biologicd effective dose was 38 Gy.
Split cours leads to recovey of capaciy to repar sublesions.
The bast rationak wasthat proliferation during the treatment
gap would improve normattissie tolerane ard therely allow
the tumou dos to be escalatedThe expectatia is tha tumour
contrd would improve and the incidene of early and late
normattisste complicatiors would decrease Conclusion:
Hypofractionatd radiotherag with split coure may be an
appropiatd option for palliative treatmem in patiens with
duodenbbleedirg due to colonic carcinona invasion Advances
in the understandig of the diseag radiobiology may help in
bette treatmem approaches.

Qi
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GENE EXPRESSION "N BREAST CANCER
DEPENDSON TUMO RAGGRESSIVENESS

V.F e rly @ Bocog, J. Schneidet3 E. Ma r % &nchJ.J.
Cl v aMield §n

IUniversidal San PabloCEU, Madrid, 2Universidal Rey
Juan Carlos Madrid; 3F u n d mTejerinaCento de
P at ocaldelgMama Madrid Spain

Background Brea$ cance is a complex genett disease
characterizd by the accumulatie of multiple molecular
alterations Pathologich ard clinical factors are insufficient
to captue the complex cascae of evens tha drive the
clinical behavia of tumors Our aim was to analyz whether
breas carcinona gere expressia depend on aggressiveness.
Materials and Methods and Results The gere expressia of
ten weaklyinvasive and ten highly-invasive breast
carcinoma ( F u n d dgerinaCento dePat caldelg 2
Mama, Madrid, Spair) was analysed.Usig Clonteca DNA
arrays in a nylon suppot and radioactive detection we
identified a sd of genes whos expressia patterns
differentiatel the two groups of breas cance patients.
Differences in gere expressia betwee& weakly and highly-
invasive tumors were observel in surfa@ antigers sud as
lysosomeassociatd membram®e glycoproten 2 precursor
(LAMP2) and annexin V, immune systen proteirs sud as
plastin transcription molecules sud as homeoba protein
SIX1 and SOX-9 protein receptos and growth factors such
as retinoic acid recepto alpha and RIG-E, calciumbinding
proten sud as psoriasin lipid metabolisn enzyme sud as
succinikCoA transferase proteass sud as furin and
catepsn C, extracellula matrix proteirs suc as osteopontin
and matrix gla-proten (MGP), rasrelated proten RAB-31,
clathrin heaw subunt 1 (CLH-17), cytokines and
chemokines sud as beta chemokire exadus 2 and gamma
interferan induced monokire (MIG) and intracellular
kinases sud as ribosomé proten S6 kinase Conclusion:
The= resuls indicate tha gere expressio profiling can
predid clinical outconme and lead to a more precise
classificatian of breas tumours.

11

EXPRESSION OF THE PUTATIV E ONCOGENE
THIOREDOXIN IN MALIGNAN T CELL SIS
ASSOCIATED WIT H THIOREDOXI N REDUCTASE
AND PROLIFERATION

FatmaAl-Yatamd and David T. Lincoln?

1Departmen of Medicd Laboratoy SciencesFacully of
Allied Health SciencesKuwait University, P.O. Box
3147Q 90806 Sulaibekhat Kuwait; 2IndependenResearch
Foundation Chapeé Hill, Qld., Australia

Thioredoxirs ( T X R éressmal (12 KDa) redox proteins
with highly conserved active sites of -C-G-P-C-
which participaé in redo reactiors throudh the reversibe
oxidation of this active site dithiol. The oxidisedthioredoxin
(TRX) isreduc& by an NADPH-dependen thioredoxin
reductase(TR) and the reduced thioredoxin (TRX) is a
very effective protein disulphide reductase.Through this
actionit is ableto effed the disulphidedependeh structurad
changs in other molecules causirg the activation or
inhibition of targetproteins. Thioredoxin reductaseqTR)
are the only enzyms known to be able to redue the

active site of TRX. Mammalian TR are
homodimert flavin adenine dinucleotide
containing proteirs with a C-terminal

selenocysteingesidie tha is essentih for their activity.
Togethe TRX and TR constitue the TRX system a key
cellular redak contrd systen tha is involved in multiple
intracellula and extracellula processe including cell
proliferation protection again$ oxidative stress antr
apoptotc functions regulation of the redax stae of the
extracellula environment growth factor and co-cytokine
effectsandmodulatingthe binding of transcriptiorfactorsto
DNA, thusregulatinggenetranscription.As such ithasbeen
increasinglymplicatedin the developmentand expression of
cance phenotypes To addres the site/mod of action
through which TRX exertsits effects,immunohistochemical
assayaisingwell characterizedantibodiesagainstTRX and
TR were applied to determire and localize TRX and TR
expressia in human cancers To delineaé tumou cell
growth, we usel the nuclea proliferation antigen detecte by
PCNA. The resuls from this investigation show that,
comparedto their normd tissue counterparts nuclea and
cytoplasmicexpressiorof TRX wasincreasedn carcinomas
of the endometriun (45%), cervix (35%), mammay gland
(75%), gastrointestina trad (40%), thyroid gland (60%),
prostae gland (30%) as well as malignart melanoma (50%).
There was a significart postive correlation of TRX with
neoplasit cellular proliferation measurd by PCNA. Thus,
malignart cells which are highly expressie of TRX hawe a
greate proliferation rate and therely also highe survivd rate
comparel to tumours expressig lower or minimal TXR.
Using a mouge monoclond antibody TR, the enzyme
involvedin the reduction of TRX, wasalsoincreasedin the
neoplasticcells,probably reflectinghat a largeamountof its
substrag (TRX) is also present In the cae of mammary
gland cancersjncreasecexpressiorof TR wasfound in 30%
of lobular carcinomas 60% of ductd and intraductal
carcinomas, 80%f the infiltrating ductal carcinomas;L00%
of signetring and mucin producingcarcinomaslin the case
of the thyroid gland, enhancedmmunoreactivitywasfound
in 50% of oncocytt papillarly carcinomas70% of papillary
and follicular carcinomasand 80% of the invasivefollicular
carcinomas In conclusion a generd picture emerges of
increasd  TXR/TR expressio  associatel  with
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tumourigenesisWhile there are no doubt major differences
betwea individud cance types the overal resuls suggest
tha increasd expressia of the TRX systen contributes
significantly to various aspecs of the different cancer
phenotypescorrelatesthe expressiorof these proteins with

the proliferative capacity apoptotc resistane and an

elevatedmetastaticpotential, implicating humarthioredoxin
asa putatve oncogenethat confersgrowth andadvantageo

tumou cells. With the newly develope assg in hand it is

now feasibe to questim whethe this thioredoxn -

thioredoxin reductaseelated combinedgrowth and survival

advantagdranslatesinto poor clinical outcome.
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VERAPAMI L AND RESERPINPROMOTE
THE KILLIN G OF INTRACELLULA R
BACTERIA

LeonardAmarall, Marta Martinst, Miguel Viveiros!, Clara
Leandrd, Diane Ordwayt and Josejn Molnar?

1Unit of MycobacteriologyCente for Parasitolog and
Medical Microbiology, Institute of Hygiene and Tropical
Medicine Universidae Novade Lisbog Lisbon, Portugal;
?Institute of Medicd Microbiology, University of Szeged,
SzegedHungary

The killin g activity of macrophage has been shown to be
due to the availability of K+ as neede for the activation
of hydrolases presen in the lysosone that fuses with the
phagosore containirg the phagocytosé bacterium (1).
We hawe shown that the calcium channé blockers
chlorpromazie and thioridazire kill intracellular
pathogend bactera (2, 3). We now show that the calcium
channé blockers verapamli and reserpin that hawe no
antibacterial activity, promot the killing of methicillin-
resistam bactera after such bactera are phagocytose by
monocytederived human macrophage tha hawe little
killing activity of their own. Becaug verapami and
reserpn are known to be comman inhibitors of ABC type
efflux pumps (4), it is hypothesisd that the killin g activity
noted is the reault of their ABC type efflux pumps which
originate from the plasna membrame componen that
forms the phagosome Thes pumps tha normally
function at the plasma membrarm site and are responsible
for the import of K+, are now found in the phagosome
complex to be oriented in an inverted manne and would
expot the ion to the outsice of the phagosomelnhibition
of thee pumps would mean that K+ effux would be
inhibited and therefore the availability of this ion for the
activation of hydrolase presen in the lysosone that fuses
with the phagosomewould be insured, hencekilling would
take place.The similar employmentof ouabain,an inhibitor
of the sodiumpotassim pump suppors the aforementioned
hypothesis.
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WHY DOESPCV CHEMOTHERAP Y NOT WORK ON
HIGH -GRADE GLIOMA ? A POSSIBLE ANSWER AND
WHAT WE COULDLEARN FROM IT

VerenaAmbergerMurphy, Pauh Kinsella, Naom Walsh
and Martin Clynes

Nationd Institute for Cellular BiotechnologyDublin City
University, Glasnevin Dublin 9, Ireland

Chemotherap plays a significart part in the therapeutic
managemenof primary centrd newous systen tumourss in
combinatio with neurosurger and radiotherapy However,
the effectivenes of chemotherap on malignarn glioma, in
particula glioblastona multiforme, is still unde debate It
becane obvious that mod patiens suffer from progressie
diseaseduring or following chemotherapyThe role of drug
resistane and the blood brain barrie has been explored
and reportel extensively however the effed of
chemotherap drugs on invading tumou cells, which are a
major characeristic of malignart astrocytomashawe not
been shown yet. Materials and Methods IC5, concentrations
(inhibiting cell proliferation of half of the cell population)
of the testdrugsweredeterminedin cell proliferation assays
using monolaye cultures Establishe (IPSB-18) and
primaty cel lines (UPHHJA and CLOMO002) were grown in
spherod cultures and implantel into collagen type-l gels.
The gels were overlad with mediun alone (control) or
medium containirg various concentratios of chenotherapy
drugs (CCNU and vincristine (VCR)). Implanted spheroids
were incubatel for 7-11 daysand cell invasian into collagen
was measurd evely othe day. ResultsIn the absene of
drug, tumour cells invadel the ge up to 800 @n within 7
daysand 1000 G&n within 11 days The addition of CCNU or
vincristine at day 0 resultel in a 45% and 40% reductio of
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the totd invasian distance The addtion of drug (CCNU)
after 4 daysin culture resultel in a shott delay of invasion
activity, however after 11 days migration distane reached
contrd levels Conclusion CCNU and vincristine were
testal at concentratios resemblig the reportal plasna
pe& concentratios in patients Both drugs showel very
limited effed on the invading cells, in particula when
addeal after 4 daysin culture CCNU and VCR interfere
with the cell proliferation eithe by the formation of
DNA/protein crosslinks (CCNU) or by inhibiting the
formation of microtubules (VCR). It had been shown
earlig tha the numbe of dividing cellsis very low within
the invading cells, which could explan the lack of
toxic effects on the invasion capaciy of the malignan
gliomacells Since invasin presens the major obstacé
in thetreatmemn of malignan gliomas we sugges that
newly developel drugs shoul not only be testel for
their anti- proliferative effecs but also for their anti
invasiwe effectson tumou cells.
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INTERACTIO N OF MAGNESIUM WITH 596
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J.D.Anastassopouldu N. Th. Rakintzig and Th. M.
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The interactim of guanosine5 dnonophospahte
(GMPNg) with reactive oxygen specis (ROS .OH

radicak and O,7) in the presene of Mg?* cations as
Mg(CIO,),, was studied Comparism of the yields of the
reactiors betwee&n GMPNg, and hydroxy radicak showed
that the presene of magnesim catiors sensitisé the
damag of the nucleotide by doubling the effect The FT-

IR spectroscomi data showel the addition of | (H radicals
to the double bonds C4=C5 of the base selectivelyUsing
also the technigie of FAB mas spectrometry an

abstractio of hydrogen atoms from Cl6and C5dsites of

the suga was observed resulting in cleava@ of ribose

phosphate and/a phosphat¢ groups However in

experimens with superoxieé anions O,", the presene of

Mg?* ions did not affed the yield of the reacton. These
resuls could be explaine by considerig the standard
reduction potentiak of the pair Mg?*/Mg togethe& with

that of the radicak O, and e,q. It was concludel that the
ROS in the presene of Mg?* ions in anox conditions
doubld the damag of 5 @GMP, while in oxy conditions
they did not affed the nucleotide.
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OESTROGENIC COMPOUNDSAND OXIDATIVE
STRESSIN HUMA N SPERM AND LYMPHOCYTE SIN
THE COMET ASSAY

Diana Anderson Thoma E. Schmid Adolf Baumgartner,
Eduard Cemelj Martin H. Brinkworth and Jom Wood

Departmen of Biomedicad SciencesUniversity of
Bradford BD7 1DP, U.K.

Reactive oxygen species (ROS are producel by a wide

variety of chemicas and physiologicd processsin which

enzyme catalye the transfe of electrors from a

substra¢ to molecula oxygen The immediat products
of such reactions superoxie anion radicak and hydrogen
peroxide can be metabolisd by enzyme such as
superoxi@ dismutag (SOD) and catalag (CAT),

respectively and dependig on its concentration by

Vitamin C (Vit C). Undea certan circumstancesthe

ROS form highly reactive hydroxy radicals We examined
human spem and lymphocytes after treatmen with six

oestrogermd compound in the Comd assay which

measure DNA damage and observel tha all the tested
compoundg causel dama@ in both cell types The

damag@ was diminishal in nearly all case by catalase,
and in sone instance by SOD and Vit C. This respmse
patten was also seen with hydrogen peroxide This

similarity suggess that the oestrogeamediatel effects
could be acting via the productian of hydrogen peroxide,
since catalag alwaysmarkedy reducel the responseThe

variable response with SOD indicat a lesser

involvemen of superoxiag anion radicak due to SOD-

mediatel conversim of superoxie to hydrogen peroxide,
generaly causirg a lower level of DNA damag than

othea ROS The variable Vit C responss are explained
by a reducticn of hydrogen peroxice at low Vit C

concentratios and a pro-oxidant activity at higher
concentrations Also, flavonoids havwe been shown to

redu@ responsesTogethe thes data provide evidence
that inappropriaé exposue to oestrogeni compounds
could lead to free-radicatmediatel damage It is believed
that the observel activities were not generatd by cell-

free cell culture conditiors becaus increasd responses
were observel over and abowe contrd values when the

compound were added and also increasimg dose

respong relationshig were found after treatmen with

such oestrogend compound in previousy reported
studies.

Thoma Schmid was in receig of a Wellcome Trust

Travelling Resard Fellowship (062288) Eduard Cemeli,

a Leonardoda Vinci Scholarshipand Adolph Baumgartner,
a Marie Curie fellowship (MCFI-200201611).
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ISTHEREA PROGNOSTIC RELEVANC E OF CD44V6
IN PATIENT S WIT HHEAD AND NECK CANCER?

MichaelaAndratschké, Christd Paulit, Hjalmar
Hagedord, Mack Brigitte! and Barbaa Wollenberd

1Departmen of OtorhinolaryngoglgyHead and Neck
Surgery,Ludwig-Maximilians-University of Munich,
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Munich; 2Departmen of OtorhinolaryngologyHeal and
Nedk Surgery University of SchleswigHolsten- Campus
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The glycoproten CD44, a cel adhesio molecule is expressed
in various types of tissue In sone epithelid tumors e.g ovarian,
gastrc and colorectd cance specific isoforms of CD44 are
overexpressedsolubk isoforns detectal® in serun samples
are elevated In SCCHN the loss of CD44 isoforns has been
associaté with shortend survivd and metastases We
performel a comprehensi study using immunomorphological
ard biochemictechniqus on both tisste sample ard serum
samplesin orde to clarify whethe CD44\6 is a valuabk tumar
marke for SCCHN or not Materialsand Methods Serum
sample of 26 SCCHN ard of 12 healtly smokes hawe been
analyse for the existene of solubke CD44\6 by ELISA.
Additionally immurhistochemisty for CD44\6 of healthy
nonsmokershealtly smokers dysplastt mucos and SCCHN
of differert histologica gradirg was performed Results:
Regardig the serun levels of sCD44vg there was no
significart differene betwee SCCHN and healtly smokers.
There wasno correlation of serun levd of sCD44\6 ard UICC
stage TNM stage ard histologicad grading In invasive SCC we
found a positive stainirg patten for tuma cells but could not
find ary statistica significane betwea the amoun of marked
cellsard the gradirg or TNM stage Conclusion Serun levels
of sCD44% cannd be correlatel to comma clinical
parametes and are nat sufficiently sensitive to allow specific
distinction of smokes from SCCHN Accordingly the
immunohistochemidaanalyss showel no correlation between
the expressia of CD44\6 ard prognostt parametes like TNM
stage histologicd gradirg and UICC-stage In conclusion,
CD44wisnat avaluabk prognostt factar for SCCHN.
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IN VITROAND IN VIVO ANALYSE S OF THE
INTERACTION BETWEEN 5.8 RRNA AND ARF
PROTEIN REVEAL ANEW DIFFERENCE
BETWEEN MURIN E P19ARF AND HUMA N P14ARF

Laetitia Andrique Olivier Ayrault, ChritianrJacques
Larsen and Pauk S ®i t ®

Lab. d6Oncol Mol., Poitiers France
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Both human and murine ARF proteirs hawe been recently
reportel to impair rRNA maturatio and ribosomes
biogeness through a p53-independehpathway A specific
interadion hasbeenestablishedetween5.8SrRNA andthe
murine p19°RF species We repott herg by use of both in
vitro and ChIP-RNA assag in vivo, the absene of any
interaction betweenthe humanp14*RF and the homologous
5.8SrRNA. Our dat are not consisten with the involvement
of a 5.8Sp14*RF complex in ribosone biogeness in man;
alternativey they suggestha the human proten does not
requre sud an interaction to achiewe asimilar function This
resultis a newargumentin favour of functional differences
betweenhumanandmurine ARF proteins.
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HUMA N GENOME ARRAY IN BIO-MEDICAL
RESEARCH
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Based on the NCBI UniGene clustering(www.nchi.nlm.

nih.gov/UniGene), cDNA clones were selected from the

Image clone collection representing51,145 clusters. The

Human Array (the first reported worldwide, produced in

October 2002) is one of the largest produced, tested and
validated in severa key applicatiors mention& below, using
the very well-characterizedclone selection UnigeneSet
RZPD3. Microarray technology developed by our group
(EMBL) was usel in the production including new techniques
for reliable spottirg of large arrays and hybridisation.

The Human UnigeneSeRZPD3 clone se& was selected
accordimg to the following criteria i) more than one sequence
per cluster ii) as close as possibé to the 36erd of the cDNA,;
iii) Length of the insertbetween500and 1200bp.

Of thee clones 38,00 hawe been sequene verified. The
characterizatio and annotatim of a further 15,0® clones
isin progress cDNA insers were PCRamplified, purified
and spottal on glass slides Analysis of PCR fragmens on
agarog gels documentation contrd DNAs ( fAikegn
c o n t yaaodl Cy5/ Cy3-labelled oligonucleotids on the
slides ensue the quality of the microarray ard reliability of
hybridisation results.

The Human Array was applied to projecs in the
characterisatiorand analysisof asymmetic division in stem
cells angiogenesiin healtly vs tumar vs irradiatal tissues,
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