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RNA HELICASE S AND 

CANCER 
 

Mohamed Abdelhaleem 
 

Division of Haematopathology, Department  of Paediatric 

Laboratory Medicine, Hospital for Sick Children, 555 

University Avenue, Toronto, Ontario, M5G 1X8, Canada 

 
RNA helicases are conserved enzymes that utilize the energy 

derived from NTP hydrolysis to unwind double stranded RNA 

molecules. The amino acid sequence of an RNA helicase is 

characterized by the presence of a centrally located "helicase 

domain", consisting of eight motifs. Based on variations of the 

sequence of the motifs of the helicase domain, RNA helicases 

are further classified into families. We have recently identified 

the two largest human RNA helicase gene families. DDX and 

DHX  gene  families are  named  after  the  DEAD-box  and 

DEAH box (where DEAD and DEAH represent the one- 

letter-code  of  the  amino  acids  constituting  motif  II ,  the 

signature motif, of the helicase domain). 

RNA helicases play an essential role in various aspects of 

RNA metabolism including transcription, splicing, translation 

and degradation. Dysregulation of any of these critical steps 

can potentially affect the final expression of cellular proteins 

and  consequently  determine  cell fate.  There  are  several 

examples of dysregulation of RNA helicases in cancer. The 

majority of cases involve up-regulation. Thus, DDX1, DDX2, 

DDX5, DDX6, DHX9, DDX43, DDX48, and DDX53 have 

been shown to be up-regulated in various types of cancer. 

DDX6  and  DDX10  are  involved in  lymphoma/leukemia- 

associated chromosomal translocations. DHX32 is a novel 

helicase with unique structure, expression pattern and sub- 

cellular localization, which was originally identified as a gene 

down-regulated in acute lymphoblastic leukemia. In addition 

to dysregulation of expression in cancer, RNA helicases have 

been shown to be involved in the regulation and molecular 

interaction with molecules implicated in cancer. For example, 

DDX5 and DDX17  regulate the alternative  splicing of the 

proto-oncogene   c-H-ras  and  CD44  (adhesion   molecule 

implicated in  metastasis),  respectively. DHX9  affects the 

transcription   of   tumor   suppressor   gene   p16   and   p- 

glycoprotein and functionally interacts with the breast and 

ovarian  cancer  tumor  suppressor  gene  BRCA1.  Further 

characterization  of the role of RNA helicases in cancer is 

required. Studies suggest that helicases could be potential 

targets of novel therapeutic agents. 
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RIBAVIRI N IN TREATMEN T OF HEPATITI S C 
 

Margit E. Abonyi and Peter L. Lakatos 
 

First  Department   of  Medicine,  Semmelweis  University, 

Koranyi Sandor str. 2/a, 1083 Budapest, Hungary 

The hepatitis C virus (HCV)  is a major cause of  chronic 

liver disease worldwide, with approximately 170-200 million 

people infected. The HCV viruses are transmitted by blood 

and  blood  products  and  such  transmission  now  occurs, 

primarily, through injection drug use, sex with an infected 

partner  or multiple  partners  and occupational  exposure. 

The severity of the disease varies widely from mild chronic 

hepatitis to cirrhosis and hepatocellular carcinoma (HCC). 

Nowadays, the reference treatment  is combination therapy 

with pegylated interferon  and ribavirin, which  is an IMP 

dehydrogenase   inhibitor   and   immunomodulator.    The 

efficacy of  treatment   in  our  clinical trials  was 87%  in 

patients  infected  by HCV  genotype  2 or  3, whereas  in 

patients infected by HCV genotype 1 response to treatment 

was 66%. The current combination treatment has significant 

side-effects   and   is   sometimes   poorly-tolerated.   HCV 

genotypes  2  or  3  can  be  treated  with  a  lower  dose  of 

ribavirin and  a shorter  course of therapy, 24 weeks vs 

48 weeks per  patients  with genotype 1. There  is a 

growing consensus that acute control of HCV infection is 

associated with a vigorous intrahepatic  antiviral CD4+ and 

CD8+  T cell response, enhanced T(H)1 and natural 

killer activity. Pretreatment  genotype and response to 

therapy measured at weeks 12 and 24 of treatment have 

been identified as key determinants    in    decision   

making   about    continuing treatment. Elevated serum 

ferritin levels and hepatic iron deposition, as well as 

hepatic steatosis and high ALT levels with  chronic   

hepatitis   C,   are   risk  factors   for   HCC development.  

Heterozygosity for the C282Y  mutation  in HFE   

contributes   to   iron   accumulation   and   fibrosis 

progression in chronic hepatitis C.  Ribavirin could cause 

dose-dependent  reversible haemolytic anaemia, it could be 

managed with RBV dose reductions or with administration 

of  epoetin   alpha  at  40,000  IU  once  weekly,  without 

sacrificing  optimal dosing of RBV. Among patients  who 

received ribavirin alone,  serum  ALT  levels and 

necroinflammatory    features    of   liver   histology    were 

improved, whereas symptoms, HCV RNA levels and hepatic 

fibrosis scores were not changed significantly from baseline. 

For HCV-HIV-coinfected patients, treatment is given when 

blood   CD4   counts    are    above   350/ml   and    before 

antiretroviral (ART) treatment  is needed. 
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NEUROENDOCRIN E DIFFERENTIATIO N 

IN PROSTATIC CARCINOMA  
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The statistics for prostate cancer make alarming reading and 

set undoubted  challenges for oncological research.  In the 
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Western world, where the incidence is highest, a man has a 

10-11% chance  of developing clinically apparent  prostate 

cancer, and a 3-4% chance of dying from the disease. In many 

countries prostate cancer is now the second leading cause of 

cancer-related death and in Northern Europe it has already 

taken number one position as the leading cause of cancer- 

related death in males. In view of its profound impact on the 

healthcare  sector,  our  current  knowledge of the  factor(s) 

responsible  for  the  development  of  benign  or  malignant 

neoplastic changes in the prostate is surprisingly rudimentary. 

The widely accepted concept of the human prostate as an 

organ dependent  on androgens for its normal development 

and  function  has  been  corroborated   over  the  years  by 

numerous  studies.  Thus, the elucidation of androgens and 

androgen receptors, and their effects on prostate physiology 

and  biochemistry, has been the central  theme  in prostate 

research for more than fift y years, and different surgical and 

drug-related   androgen   ablation   treatments    have   been 

developed. However, it has also become apparent that, as an 

accessory male  sex-organ, the  prostate  is  not  exclusively 

dependent  on androgens, but also on  additional factors of 

paramount   importance   in   maintaining   normal   prostate 

function  and  in  the  development  of  various  pathological 

conditions. Currently, there is increased awareness of the vital 

but complex regulatory function of cell-to-cell communication 

at  the  local  prostatic  level.  The  importance  of  peptide 

hormones,  growth  factors,  autocrine-paracrine  regulatory 

loops  and  stromal-epithelial   interactions   is   now  widely 

recognised. In this context, a type of cell, commonly referred 

to as neuroendocrine  cells, has attracted  attention  owing to 

the intriguing link between neuroendocrine cell differentiation 

and tumour  progression in prostate  cancer. The scientific 

understanding  of the normal prostatic neuroendocrine cell 

and neuroendocrine differention in prostatic carcinoma (PC) 

ï with clinical implications in terms of prognosis and therapy 

ï originate, to a large extent, from our laboratories. 

The  mainstay  for  PC  control  is  radical  surgery   or 

radiotherapy when the tumour is confined to the prostate, 

and hormonal ablation when it extends beyond the prostate 

or becomes advanced. In patients with  advanced disease, 

about  70% initiall y respond  to  androgen  ablation.  Most 

patients relapse within 3 years and only about 20% survive 

for 5 years. The rapid progression of PC following failure of 

primary   hormone   therapy   is  attributed   to   androgen- 

independent   tumour   growth.  Clearly,  better   androgen 

ablation is  not the answer for curing advanced PC. Thus 

research efforts should focus on those factors that sustain 

PC growth in the absence of androgens. 

Neuroendocrine (NE) differentiation of PC has attracted 

considerable attention  in recent years. This  phenomenon 

has   important   diagnostic,   prognostic   and   therapeutic 

implications  in  the  management  of  PC.  The  following 

hypothesis has been postulated: NE phenotype cells in PC 

are  differentiated   cancer  cells,  a  subset  of   androgen- 

independent  cancer cells, that regulate the proliferation of 

neighbouring non-NE phenotype cancer cells in a paracrine 

fashion by secretion of NE products. NE differentiation in 

PC, including its identification, quantitation and evaluation 

in the presence of prostate cancer, has been recognised as 

one of the future directions for basic research in PC. 

In PC, NE differentiation occurs in from 60% to almost 

100% of tumours, depending on how tissues are fixed and 

what immunohistochemical  techniques  are used.  In some 

cases, the NE differentiation may even be the predominant 

phenotype. The most common pattern of NE differentiation 

in PC is a prostatic adenocarcinoma with scattered NE cells. 

The frequent occurrence of NE differentiation in PC most 

probably reflects the differentiation  potentials of prostatic 

stem  cells. NE  cells in  individual  malignant  acini  often 

retained certain morphological characteristics found in the 

benign counterpart, i.e. dendritic processes extending laterally 

around adjacent non-NE phenotype cancer cells, yet clear 

cytological features of malignancy are consistently present. 

Both  in normal  prostate  and  in  PC, NE  phenotype  cells 

consistently   lack   the    proliferation    marker    Ki67,   as 

documented by immunohistochemistry, while malignant cells 

in the  vicinity of NE cells have a higher Ki67-index than 

distant  cells.  This  indicates  that  NE  cells  are  probably 

terminally-differentiated,  although one can not exclude the 

possibility that these cells might dedifferentiate and lose their 

NE features when dividing. The identification of NE cells in 

regional lymph node deposits and osseous metastases implies 

that  they are  unlikely to be "innocent" (i.e. unrelated  to 

prostatic carcinogenesis) cells trapped in PC. 

There are some indications that NE differentiation in PC 

may portend a poor prognosis and resistance to hormonal 

therapy.  It  was  concluded,  in  several  studies,  that  the 

detection  of NE  cells is a  significant  predictor  of poor 

survival. It has also been shown that serum levels of neuron 

specific  enolase  and  CgA  correlate  with  resistance  to 

hormonal   ablation   therapy   and   a   poor   prognosis  in 

advanced PC. The more aggressive biological behaviour of 

PC with NE components has been attributed  to a lack of 

responsiveness of NE cells to androgen ablation.  Several 

studies, using double-immunohistochemical stainings, have 

shown that prostatic NE cells, both in normal prostate and 

in PC, lack detectable  expression  of androgen  receptors, 

whereas  non-NE   phenotype   cancer   cells  are   variably 

androgen  receptor-positive,   even  in  clinical  androgen- 

independent  disease. The  concentration  of Bcl-2 

oncoprotein,   which   is   associated   with   resistance   to 

apoptosis,  is  proportional  to  the  concentration  of  NE- 

associated markers and, on immunohistochemical staining, 

cells positive for Bcl-2 are in direct contact with NE cells 

and   their   processes.   Expression   of   Bcl-2   has   been 

demonstrated to correlate with the progression of PC from 
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an androgen-dependent to an androgen-independent state, 

possibly being involved in the process that allows prostate- 

derived tumour cells to survive androgen deprivation. 

In conclusion, a combination of factors may trigger the 

development  of the  hormone-resistant  stage of  prostate 

cancer. Androgen ablation, introduced as an initial means 

of controlling the cancer, ultimately selects for a population 

of androgen-resistant  cells, which  become  the  dominant 

type in the tumour.  Androgen-independent  cell s can use 

alternative  signalling pathways to activate  the  androgen 

pathway, or survive and proliferate in the absence of both 

androgen and androgen receptor. Insight into the role of 

neuroendocrine   pathways  and   identification   of   genes 

mutated   or  dysregulated  during   androgen-independent 

progression,  wil l  supply   crucial  information   regarding 

androgen-independent  growth  and  open  possibilities  of 

interfering with androgen-independent  proliferative 

pathways, ultimately leading to better therapeutic treatment 

of refractory prostate  cancer. The long-term  goals are to 

understand the molecular mechanism of NE differentiation 

in PC and its biological significance in the progression of 

the PC, especially the androgen-independent disease 

Taken  together,  our  current  findings  suggested  that 

dispersed  NE-phenotype   cancer  cells  in  PC   might  be 

differentiated  supporting  cells in the  microenvironment, 

whose presence has been selected for because they influence 

positively the proliferation and/or survival of surrounding 

non-NE cancer cells, by either paracrine stimulation and/or 

direct   contact.   Further   elucidation   of   the   molecular 

mechanism of NE differentiation and the biological function 

of  these  NE  cells  is  warranted  in  order  to  completely 

understand progression of PC. 
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PROSTATE CANCER PREVENTIO N BY 

IP6: TARGETIN G CELL CYCL E 

REGULATION  
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Deregulation of cell cycle progression is an underlying causal 

event in growth and development  of every form  of cancer 

including  prostate   cancer   (PCA);   the   most   frequently 

diagnosed malignancy and the second leading cause of cancer 

deaths in the western male population. Since PCA progression 

is correlated with an increasing age, with a vast majority of 

aged  men considered  as "high-risk population", 

chemoprevention employing dietary agents could be a more 

successful approach in controlling this deadly malignancy. The 

prevention of PCA is also highly warranted because none of 

the currently available treatments  is capable of curing PCA. 

Inositol hexaphosphate (IP6), a dietary constituent, has shown 

promising efficacy against various cancers, however, limited 

studies have been done with IP6 against PCA. In recent years, 

we focused our attention on identifying the efficacy of IP6 in 

PCA models, and defining its mechanism of action involving 

cell cycle and  apoptosis  regulation.  Since PCA  growth is 

initially androgen-dependent, becoming independent following 

androgen-ablation therapy, studies were done employing both 

LNCaP and DU145 cells that represent androgen-dependent 

and  ïindependent   PCA  models,  respectively. Completed 

studies by us show that IP6 induces cyclin-dependent kinase 

inhibitor (CDKI) Kip1/p27 and Cip1/p21 levels in human PCA 

LNCaP and DU145 cells, and that this induction results in 

their  increased interaction with cyclin-dependent kinases 

(CDKs) and cyclins causing an almost complete decrease in 

the kinase activity of CDKs and cyclins. These effects of IP6 

ultimately lead  to  a  decrease  in the  hyperphosphorylated 

(together  with an increase in hypophosphorylated)  form of 

retinoblastoma  (Rb) or Rb-related  proteins in human PCA 

cells that causes their increased interaction with E2F, leading 

to a down-regulation of E2F-regulated genes involved in PCA 

cell  cycle progression  and  growth.  Together,  a  resultant 

biological effect of these alterations in cell cycle regulators was 

a G1 arrest and cell growth inhibition by IP6 in both LNCaP 

and DU145 human PCA cells. In other studies, IP6 caused a 

dose- and a time-dependent apoptotic death of LNCaP cells, 

and a decrease in Bcl2 levels causing a strong increase in Bax 

versus Bcl2 ratio, as well as an inhibition of constitutively active 

AKT phosphorylation. In DU145 cells, IP6 treatment resulted 

in apoptotic cell death via caspases activation. In pre-clinical 

PCA prevention  studies, IP6 in drinking water resulted  in 

suppression of hormone-refractory  human  prostate  tumor 

growth without any adverse effect on body weight gain and diet 

and water consumption during the entire study. Though the 

underlying molecular events related to cell cycle regulation and 

apoptosis are  yet to be  established  in these  tumor  tissues, 

completed studies show that IP6- treated  xenografts have a 

significant reduction in PCNA (that is one of the E2F target 

molecules)-positive   cell,   but    increased    apoptotic    cell 

populations. Based on these completed studies, we suggest that 

more pre-clinical PCA efficacy studies are warranted with IP6 

in the models such as TRAMP.  Positive outcomes of such 

studies,  in  conjunction  with  those  completed  by us,  are 

expected to form a strong rationale for a clinical trial with IP6 

in prostate cancer patients. 
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The mammary myoepithelial cells form the outer layer in 

ducts and tubuloalveolar structures, surrounding the inner 

epithelial (luminal) cells and being surrounded by basement 

membrane. Due  to their  contractile  ability,  they play an 

important role in milk ejection during lactation. They are 

also speculated to play a role in mammary development and 

tumorigenesis. The identity of the myoepithelial precursor 

cell is not clear yet. Several data suggest the presence of a 

bipotent mammary progenitor cell, that can give rise to both 

luminal and myoepithelial cells 

In hyperplasias, the myoepithelia are admixed with the 

epithelial  proliferation  and  play  an  active  role  in  this 

process,  since  both  cell  types  proliferate.   The   in  situ 

carcinomas   are   neoplasms,   and   this   fact   implies   a 

monoclonal expansion of one cell population, which results 

in  a  monomorphic  histological appearance.  One  of  the 

reasons for this apearance is that the myoepithelial cells are 

excluded from the neoplastic process. 

The  immunohistochemical  detection   of   myoepithelial 

markers remains the optimal approach to distinguish between 

benign and malignant lesions. Thus, the presence of an intact 

outer  myoepithelial  layer  characterizes  all  benign  breast 

lesions, while a continuous or focally discontinuous layer is 

noted in ductal carcinoma in situ . The hallmark of invasive 

carcinoma is the loss of the outer myoepithelial cell layer. 

Several  markers   have   been   reported   as   ideal   for 

highlighting myoepithelial cells: actin, SMM-HC, calponin, 

h-caldesmon, S-100 protein,  keratins  5, 7,  14  and, more 

recently,   maspin    and    CD10.    Recent    studies    have 

demonstrated  that  myoepithelial  cells also express p63, a 

nuclear protein homologous  to   p53. p63-positive 

myoepithelial  cells have been  noted  surrounding  benign 

epithelial   lesions,  and  forming a consistent  but 

discontinuous   rim   around   epithelial   cells  of   in   situ 

carcinomas, while they are absent in invasive carcinomas. 

The pattern of p63 immunoreactivity is nuclear and so it is 

different   from   that   observed   with  antibodies   against 

cytoskeletal proteins, which is cytoplasmic. Results from our 

laboratory support the existing data that p63 can be useful 

in  the  distinction  between  adenosis  and  invasive ductal 

carcinoma, or between in situ and invasive carcinoma. p63 

immunostaining could also prove useful in the evaluation of 

intraductal papillary lesions. 

The myoepithelial cells also express important regulatory 

molecules that are believed to regulate their development 

and differentiation,  namely the Epidermal Growth Factor 

Receptor, Fibroblast Growth Factor-2 (FGF2), members of 

the Wnt family and activin ā. In addition, it has been shown 

that   the   myoepithelial    cells   are   necessary   for   the 

establishment and the maintenance of the mammary bilayer 

and that they have ñtumor suppressorò potential. 

To  date,  we  know  very littl e  about  the  cellular  and 

molecular characteristics of the precursors of myoepithelial 

cells, and the mechanisms that regulate the myoepithelial 

phenotype and allow for the expression of a double identity 

(smooth muscle and epithelial). Furthermore,  the nature of 

the  signals that  are  involved in the  interaction  between 

epithelial and myoepithelial cells is largely unknown. These 

unanswered  questions  provide  a  wide  field  for  future 

research. 
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Ionizing radiation exposure is associated with activation of 

certain  immediate-early genes that  function  as 

transcription factors. These include members of jun or fos 

and  early  growth  response   (EGR)   gene   families.  In 

particular,  the  functional  role  of  EGR-1  in  radiation- 

induced signaling is pivotal since the promoter  of EGR-1 

contains radiation-inducible CArG DNA sequences. The 

Egr-1 gene belongs to a family of Egr genes that includes 

EGR-2,    EGR-3,    EGR-4,    EGR-Ñ   and    the    tumor 

suppressor, Wilms' tumor gene product, WT1. The Egr-1 

gene  product, EGR-1, is a nuclear protein  that contains 

three zinc fingers of the C2H2 subtype. The EGR-1 GC- 

rich consensus target sequence, 5'-GCGT/GGGGCG-3' or 

5'-TCCT/ACCTCCTCC-3',  has  been  identified  in   the 

promoter  regions of transcription factors, growth factors, 

receptors,  cell cycle regulators  and  proapoptotic  genes. 

The gene targets mediated by Egr-1 in response to ionizing 

radiation include TNF-Ŀ, p53, Rb and Bax, all effectors of 

apoptosis. Based on these targets, Egr-1 is a pivotal gene 

that initiates early signal transduction events in response 

to ionizing radiation leading to either growth arrest or cell 

death in tumor cells. There are two potential applications 

of the Egr-1 gene in the therapy of cancer. First, the Egr-1 

promoter contains information for appropriate spatial and 

temporal  expression  in  vivo  that  can  be  regulated  by 

ionizing radiation  to control  transcription of genes that 

have pro-apoptotic and suicidal functions. Secondly, EGR- 

1 protein can eliminate óinduced-radiation resistance' by 

inhibiting the functions of radiation-induced pro-survival 

genes (NFĊ B activity and bcl-2  expression) and activate 

proapoptotic  genes (such as  bax) to confer a significant 

radio-sensitizing effect. Together, the review of reported 

findings  demonstrates  clearly  that  EGR-1  is  an  early 

central gene that confers radiation sensitivity and its pro- 

apoptotic  functions   are   synergized  by  abrogation   of 

induced radiation resistance. 
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THE ROLE OF NITRI C OXID E AND ET-1 IN THE 

PATHOBIOLOGY  OF CARDIOVASCULA R 

DISEASES, TUMOR S AND NEURODEGENERATION :  

NEW TARGE T FOR DRUG TREATMENT?  
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There are many common underlying risk factors that play key 

roles in the development of cardiovascular, cerebrovascular 

and neurodegenerative diseases. Nitric oxide (NO) is a short- 

life key bioregulatory active molecule in the cardiovascular, 

immune   and   nervous   systems.  NO   is  synthesized  by 

converting L-arginine  to L-citrulline  by the  enzymes NO 

synthase  (NOS).   A  growing  body  of  evidence  strongly 

supports  the  theory  that  this molecule is one  of the  key 

targets in the disruption of normal organ homeostasis, which 

causes the development of pathology such as those seen in 

atherosclerosis,  malignant  but  not  benign  brain  tumors, 

colorectal  liver tumors  and  neurodegeneration  including 

Alzheimerôs disease (AD). It has been well-established that 

endothelin-1  (ET-1)  is  the  main  vasoconstrictor  factor. 

However, the exact role of NO and ET-1 in the pathogenesis 

of human diseases, especially atherosclerosis, tumorsô growth 

and neurodegeneration,  remains unclear and controversial. 

Endothelial-derived,  vascular NO activity appears  to  be  a 

main    contributor    to    this   pathology,    preceding   the 

overexpression of other NOS isoform activities localized in 

non-vascular cellular compartments. 

We   studied   the   features   of   the   NOSs   and   ET-1 

immunoreactivity during the development of atherosclerosis 

in humans and an animal model of  atherosclerosis.  The 

development and progression of atherosclerotic  lesions in 

human  as well as in  Watanabe  heritable  hyperlipidemic 

(WHHL)  rabbits and Yoshida Hyperlipidemic rats (YOS) 

is associated with increase  of NOS2 and  ET-1 

immunoactivity. In contrast, there is a significant reduction 

of immunoreactivity for NOS1 in aortic  endothelial  cells 

(EC), but no change in NOS3 immunoreactivity in human 

and WHHL  rabbits.  However, aortic EC from YOS rats 

shows a  significant decrease  in NOS3 immunoreactivity 

(p<0.05).   However,   subendothelial   macrophages   and 

smooth   muscle   cells   showed   a   diff erent   pattern   of 

immunoreactivity   of   NADPH-diaphorase   (NADPH-d), 

NOS2, ET-1 and NOS1. The lipid-rich macrophages in the 

intima were positively-labelled for NADPH-d, NOS1-3 and 

ET-1. Smooth muscle cells in the subendothelium  and the 

medial layers of the vascular wall were also positive  for 

these   markers.   These   results  are  consistent   with  the 

reduction of endothelium-dependent vasorelaxation, known 

to  occur  during  the   development   and  progression  of 

atherosclerosis,  and  raise  questions  about  the  possible 

mutagenic    role    of    ET-1    in    the    development    of 

atherogenesis. 

We  also  extended  our  study  to  human  tumors.  The 

absence of perivascular nerves in tumor vessels suggests that 

endothelium-derived vasoactive substances (NO and ET-1) 

may be a key factor in controlling tumor blood flow during 

tumor growth and metastasis. We studied the ultrastructural 

distribution and immunoreactivity of different NOS isoforms 

and  ET-1  in  human  colorectal  metastatic  liver  tumor, 

malignant  and  benign  brain  tumors  tissues,  using  pre- 

embedding peroxidase-anti-peroxidase and post-embedding 

immuno-electron microscopic triple  gold labelling 

techniques. Dramatically lower NOS1 immunoreactivity was 

observed in tumor vascular endothelium (1-3% and 15-20% 

in tumor and normal groups, respectively). As compared to 

control   groups,   there   were   significantly  fewer   NOS3 

immunopositive EC in metastatic tumor vessels (45-50% and 

1-3% in normal and tumor groups, respectively). A striking 

rise of NOS2 was observed in tumor  vessel  endothelium 

(<1% in normal and 65-70% in tumor vessel endothelium). 

The  ET-1  immunoreactivity  level  was  also  significantly 

higher in tumor vessel endothelium (85-90% in tumor, 15- 

20% in normal group). This increased expression of NOS2 

and   ET-1   immunoreactivity  was  accompanied   by  the 

increased  expression  of  three  NOS  isoforms  and  ET-1 

immunoreactivity in liver parenchymal and malignant brain 

tumor  cells, but  not  benign brain  tumor  or control  liver 

tissues. These data suggest that tumor vessel endothelium is 

characterized  by increased  expression of NOS2 and ET-1 

and by decreased  expression of NOS1 and NOS3. These 

characteristics are associated with the overexpression of all 

three  NOS  isoforms and  ET-1 immunoreactivity in non- 

vascular cells. 

Research supports the theory that this molecule is one of 

the   key  factors   for   the   disruption   of   normal   brain 

homeostasis, which causes the development of brain lesions 

and pathology such as Alzheimerôs disease. Especially, the 

vascular NO activity appears to be a major contributor  to 

this pathology, before the overexpression of NOS activity in 

other brain cellular compartments develops. 

We speculate  that  pharmacological  intervention  using 

NO donors and/or NO suppressors and antagonist drugs for 

ET-1  receptors   could  delay  or   minimize   the   human 

pathological process and may eventually be considered as a 

specific treatment  for disease  conditions at their  earlier 

stages. 

Supported by Philip Morris USA Inc. and the British Heart 

Foundation, UK. 
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IN  HEPATOCARCINOGENESIS  
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Integration  of  HBV-DNA  into  the  human  genome  is  a 

significant   event   in   hepatocarcinogenesis.    Moreover, 

components, an HCC component and a cholangiocarcinoma 

component, again suggestive of an origin from a bipotential 

progenitor. Direct evidence of  a role for oval cells in the 

histogenesis of HCC has been obtained experimentally and 

the evidence  proferred for an origin of many HCCs from 

HPCs is becoming increasingly persuasive. 
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PALLIATIV E RADIOTHERAP Y IN DUODENAL  

BLEEDIN G DUE TO COLONI C CARCINOMA  

INVASION  

inspection of viral integration  sites amongst tumour  cells 

indicates that each tumour is monoclonal: the question is, 

 

N.P. Alvarez-Aguila1
 

 

and J. Ortiz-Gonz§lez2
 

which cell? Stem cells and cancer are inextricably linked and, 

in renewing tissues, cancer is likely to be a disease of stem 

cells. In the liver the identity of the founder  cells for the 

primary  tumours  is more  problematic.  The  existence  of 

bipotential  hepatic  progenitor  cells  (HPCs),  along  with 

hepatocytes endowed with long-term repopulating potential 

suggests there  may be  more than one type of carcinogen 

target cell. Sell (Cancer Res 63: 7553-62, 2003) has suggested 

that, in models of hepatocarcinognesis, there may be at least 

four    distinct   cell   lineages   susceptible   to   neoplastic 

transformation.  This supposition is based on the fact that 

there  is  considerable  heterogeneity  in  the  proliferative 

responses  that  ensue  after  injury. Thus,  hepatocytes  are 

implicated in some models of HCC,  direct  injury to the 

biliary epithelium  implicates  unipotent  cholangiocytes in 

some models of  cholangiocarcinoma, while HPC/oval cell 

activation accompanies very many instances of liver damage 

irrespective  of  aetiology,  making  such  cells  very  likely 

carcinogen  targets.   A  fourth   cell  type  that   might  be 

susceptible to neoplastic transformation is the so-called non- 

descript periductular cell that responds to periportal injury. 

By lineage tracing the direct involvement of hepatocytes 

in hepatocarcinogenesis has been clearly established in rats. 

The fact that  oval cell activation (ductular  cell  reaction) 

precedes the development of HCC in almost all models of 

hepatocarcinogenesis  and invariably  accompanies chronic 

liver damage in humans makes it  almost certain  that  the 

mature  hepatocyte  is not  the  cell of origin of all HCCs, 

indeed perhaps only a small minority of HCCs are derived 

from the mature hepatocyte. The fact that oval cells/HPCs 

can be infected with HBV is also consistent with a possible 

histogenesis of HCC from such cells. An origin of HCC from 

HPCs is often inferred  from the fact that  many  tumours 

contain an admixture of mature cells and cells phenotypically 

similar to HPCs. This would include small oval-shaped cells 

expressing OV-6, CK7 and 19, and chromogranin-A, along 

with cells with a phenotype intermediate between HPCs and 

the more mature malignant hepatocytes. Cells with an HPC 

phenotype have also been noted in a relatively rare subset of 

hepatic  malignancies  where  there  are  clearly two major 

1Department  of Radiotherapy and 
2Department  of Surgical Oncology, National Institute of 

Cancerology (INCan), M®xico D.F., M®xico 

 
Haemorrhage from a colonic carcinoma directly metastasizing 

the   gastrointestinal   tract   is   uncommon.   This   unusual 

presentation of upper gastrointestinal bleeding, due to colon 

cancer invading the duodenum and treated by radiotherapy, has 

not been previously reported. Objective: To report a case of 

duodenal bleeding due to metastasis of colon carcinoma treated 

by hypofractionated radiotherapy with split course. Materials 

and Methods: A male 61-year-old patient with colonic mucinous 

adenocarcinoma   was  treated   with  surgical  resection  and 

adjuvant chemotherapy  (5 FU ï Leucovorin). In  the  three 

months after the oncologic treatment, the patient had a clinical 

evolution with duodenal bleeding and 26 red cell units were 

required    during    this    time.    A    high-grade    mucinous 

adenocarcinoma was demonstrated by endoscopic biopsy of the 

duodenal  lesion.  23Gy in  a  schedule  of  hypofractionated 

radiotherapy with spli t course in days 1(5 Gy), 3 (5 Gy), 15 (6.5 

Gy)  and  17(6.5  Gy),  with  15  MV,  AP-PA  fields,   were 

administrated without early reactions. Results: Only one red cell 

unit  was required  3  months  after  palliative  radiotherapy. 

Discussion: We utilized a subtolerance dose (23 Gy) which is 

adequate to cause sufficient tumor cell kil l and modest tumor 

regression   to   produce   symptomatic   improvements,   like 

bleeding. The duration of symptom relief can be very prolonged 

in relatively slow-growing tumors (adenocarcinoma).  The Ŀ/ā 

of bowel is 3.9Ñ0.7 Gy. Biological effective dose was 38 Gy. 

Split course leads to recovery of capacity to repair sublesions. 

The basic rationale was that proliferation during the treatment 

gap would improve normal-tissue tolerance and thereby allow 

the tumour dose to be escalated. The expectation is that tumour 

control would improve and the  incidence of early and late 

normal-tissue   complications   would  decrease.   Conclusion: 

Hypofractionated  radiotherapy  with split course may be an 

appropiated  option for palliative treatment  in patients with 

duodenal bleeding due to colonic carcinoma invasion. Advances 

in the understanding of the disease radiobiology may help in 

better treatment approaches. 
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GENE EXPRESSION Ń BREAST CANCER 

DEPENDS ON TUMO R AGGRESSIVENESS 
 

V. Ferr²n1, C. Bocos1, J. Schneider2,3, E. Mart²n1   and J.J. 

Ćlvarez-Mill§n1
 

 
1Universidad San Pablo-CEU, Madrid; 2Universidad Rey 

Juan Carlos, Madrid; 3Fundaci·n Tejerina-Centro de 

Patolog²a de la Mama, Madrid, Spain 

 
Background: Breast  cancer  is a  complex genetic  disease 

characterized  by the accumulation  of multiple  molecular 

alterations. Pathological and clinical factors are insufficient 

to capture  the  complex cascade of  events that  drive the 

clinical behavior of tumors. Our aim was to analyze whether 

breast carcinoma gene expression depends on aggressiveness. 

Materials and Methods and Results: The gene expression of 

ten weakly-invasive and  ten  highly-invasive breast 

carcinomas (Fundaci·n Tejerina-Centro  de Patolog²a de la 

Mama, Madrid, Spain) was analysed.Using Clontech DNA 

arrays, in a nylon support  and  radioactive  detection,  we 

identified   a   set   of   genes   whose   expression   patterns 

differentiated  the  two groups  of  breast  cancer  patients. 

Differences in gene expression between weakly- and highly- 

invasive tumors were observed in surface antigens such as 

lysosome-associated  membrane  glycoprotein  2  precursor 

(LAMP2) and annexin V, immune system proteins such as 

plastin, transcription molecules such as homeobox protein 

SIX1 and SOX-9 protein, receptors and growth factors such 

as retinoic acid receptor alpha and RIG-E, calcium-binding 

protein such as psoriasin, lipid metabolism enzymes such as 

succinil-CoA   transferase,   proteases   such  as  furin  and 

catepsin C, extracellular matrix proteins such as osteopontin 

and matrix gla-protein (MGP), ras-related protein RAB-31, 

clathrin    heavy   subunit    1   (CLH-17),   cytokines    and 

chemokines such as beta chemokine exodus 2 and gamma 

interferon   induced   monokine   (MIG)   and   intracellular 

kinases such as ribosomal protein  S6  kinase. Conclusion: 

These  results indicate that  gene  expression profiling can 

predict   clinical  outcome   and   lead  to  a  more  precise 

classification of breast tumours. 
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EXPRESSION OF THE PUTATIV E ONCOGENE 

THIOREDOXIN  IN MALIGNAN T CELL S IS 

ASSOCIATED WIT H THIOREDOXI N REDUCTASE 

AND PROLIFERATION  
 

Fatma Al -Yatama1   and David T. Lincoln2
 

 
1Department  of Medical Laboratory Sciences, Faculty of 

Allied Health Sciences, Kuwait University, P.O. Box 

31470, 90805 Sulaibekhat, Kuwait; 2Independent Research 

Foundation, Chapel Hill , Qld., Australia 

Thioredoxins (TXRôs) are small (12 KDa) redox  proteins 

with  highly  conserved  active  sites  of   -C-G-P-C-  

which participate in redox reactions through the reversible 

oxidation of this active site dithiol. The oxidised thioredoxin 

(TRX) is reduced  by an  NADPH-dependent  thioredoxin  

reductase (TR) and the reduced thioredoxin (TRX) is a 

very effective protein disulphide reductase. Through this 

action it is able to effect the disulphide-dependent  structural 

changes in other molecules,  causing the  activation  or  

inhibition  of  target proteins. Thioredoxin reductases (TR) 

are the only enzymes known  to  be  able  to  reduce  the   

active   site  of  TRX. Mammalian    TR  are  

homodimeric   flavin adenine dinucleotide-

containing  proteins  with   a  C-terminal 

selenocysteine  residue  that  is essential  for  their  activity. 

Together  TRX and TR constitute the TRX  system, a key 

cellular redox control  system that  is  involved in multiple 

intracellular   and   extracellular   processes   including  cell 

proliferation,   protection   against   oxidative  stress,   anti- 

apoptotic functions,  regulation  of the  redox  state  of the 

extracellular  environment,  growth factor  and  co-cytokine 

effects and modulating the binding of transcription factors to 

DNA, thus regulating gene transcription. As such it has been 

increasingly implicated in the development and expression of 

cancer  phenotypes.  To  address  the  site/mode  of  action 

through which TRX exerts its effects, immunohistochemical 

assays using well characterized antibodies against TRX and 

TR were applied to  determine  and localize TRX and TR 

expression  in  human  cancers.  To  delineate  tumour  cell 

growth, we used the nuclear proliferation antigen detected by 

PCNA.   The  results  from  this  investigation  show  that, 

compared to their normal tissue counterparts,  nuclear and 

cytoplasmic expression of TRX was increased in carcinomas 

of the endometrium  (45%), cervix (35%), mammary gland 

(75%), gastrointestinal  tract  (40%),  thyroid gland (60%), 

prostate gland (30%) as well as malignant melanomas (50%). 

There  was a significant  positive correlation  of TRX  with 

neoplastic cellular proliferation measured by PCNA. Thus, 

malignant cells which are highly expressive of TRX have a 

greater proliferation rate and thereby also higher survival rate 

compared  to tumours  expressing lower or minimal  TXR. 

Using  a  mouse  monoclonal  antibody,  TR,  the  enzyme 

involved in the reduction of TRX, was also increased in the 

neoplastic cells, probably reflecting that a large amount of its 

substrate  (TRX)  is also present.  In  the case of mammary 

gland cancers, increased expression of TR was found in 30% 

of  lobular   carcinomas,  60%  of  ductal  and  intraductal 

carcinomas, 80% of the infiltrating ductal carcinomas, 100% 

of signet ring and mucin producing carcinomas. In the case 

of the thyroid gland, enhanced immunoreactivity was found 

in 50% of oncocytic papillary carcinomas, 70% of papillary 

and follicular carcinomas and 80% of the invasive follicular 

carcinomas.  In  conclusion,  a  general  picture  emerges  of 

increased  TXR/TR  expression  associated   with 
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tumourigenesis. While there are no doubt major differences 

between individual cancer types, the overall results suggest 

that  increased  expression of the TRX  system contributes 

significantly  to  various  aspects  of   the  different  cancer 

phenotypes, correlates the expression of these proteins with 

the  proliferative   capacity,  apoptotic   resistance   and  an 

elevated metastatic potential, implicating human thioredoxin 

as a putative oncogene that confers growth and advantage to 

tumour cells. With the newly developed assay in hand, it is 

now   feasible   to   question   whether   this   thioredoxin   - 

thioredoxin reductase-related  combined growth and survival 

advantage translates into poor clinical outcome. 
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VERAPAMI L  AND RESERPIN PROMOTE 

THE KILLIN G OF INTRACELLULA R 

BACTERIA  
 

Leonard Amaral1, Marta Martins1, Miguel Viveiros1, Clara 

Leandro1, Diane Ordway1  and Joseph Molnar2 

 
1Unit of Mycobacteriology, Centre for Parasitology and 

Medical Microbiology, Institute of Hygiene and Tropical 

Medicine Universidade Nova de Lisboa, Lisbon, Portugal; 
2Institute of Medical Microbiology, University of Szeged, 

Szeged, Hungary 

 
The killin g activity of macrophages has been shown to be 

due to the availability of K+ as needed for the activation 

of hydrolases present in the lysosome that fuses with the 

phagosome  containing the  phagocytosed  bacterium  (1). 

We   have   shown  that   the   calcium  channel   blockers 

chlorpromazine and thioridazine  kil l intracellular 

pathogenic bacteria (2, 3). We now show that the calcium 

channel  blockers verapamil  and  reserpin,  that  have no 

antibacterial  activity, promote  the killin g of  methicillin- 

resistant bacteria after such bacteria are phagocytosed by 

monocyte-derived  human  macrophages  that  have  little 

killin g  activity  of  their   own.  Because  verapamil  and 

reserpin are known to be common inhibitors of ABC type 

efflux pumps (4), i t is hypothesised that the killin g activity 

noted is the result of their ABC type efflux pumps, which 

originate  from  the  plasma  membrane  component  that 

forms   the   phagosome.   These   pumps,   that   normally 

function at the plasma membrane site and are responsible 

for the import  of K+,  are now found in  the phagosome 

complex to be oriented in an inverted manner and would 

export the ion to the outside of the phagosome. Inhibition 

of  these  pumps  would  mean  that  K+  effux  would  be 

inhibited and, therefore,  the availability of this ion for the 

activation of hydrolases present in the lysosome that fuses 

with the phagosome, would be insured, hence killing would 

take place. The similar employment of ouabain, an inhibitor 

of the sodium-potassium pump, supports the aforementioned 

hypothesis. 

1 Reeves EP, Lu H, Jacobs HL, Messina CG, Bolsover  S, 

Gabella G, Potma EO, Warley A, Roes J and Segal AW: 

Killin g activity of neutrophils is mediated through activation 

of proteases by K+ flux. Nature 416: 291-7, 2002. 

2 Kristiansen  MM,  Leandro  C,  Ordway  D,  Martins  M, 

Viveiros M, Pacheco T, Kristiansen JE and  Amaral  L: 

Phenothiazines  alter  resistance  of  methicillin-resistant 

strains of Staphylococcus aureus (MRSA) to oxacillin in 

vitro. Int J Antimicrob Agents 22: 250-3, 2003. 

3 Ordway D, Viveiros M, Leandro C, Bettencourt R, Almeida 

J, Martins  M, Kristiansen JE,  Molnar  J and  Amaral  L: 

Clinical  concentrations  of  thioridazine  kil l  intracellular 

multidrug-resistant Mycobacterium tuberculosis. Antimicrob 

Agents Chemother 47: 917-22, 2003. 

4 Viveiros M, Leandro  C and  Amaral  L:  Mycobacterial 

efflux pumps and chemotherapeutic  implications. Int J 

Antimicrob Agents 22: 274-8, 2003. 
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WH Y DOES PCV CHEMOTHERAP Y NOT WORK ON 

HIGH -GRADE GLIOMA ? A POSSIBLE ANSWER AND 

WHA T WE COULD LEAR N FROM IT  
 

Verena Amberger-Murphy, Paula Kinsella, Naomi Walsh 

and Martin Clynes 
 

National Institute for Cellular Biotechnology, Dublin City 

University, Glasnevin, Dublin 9, Ireland 

 
Chemotherapy  plays a significant part in the  therapeutic 

management of primary central nervous system tumours in 

combination with neurosurgery and radiotherapy. However, 

the effectiveness of chemotherapy on malignant glioma, in 

particular glioblastoma multiforme, is still under debate. It 

became obvious that most patients suffer from progressive 

disease during or following chemotherapy. The role of drug 

resistance and the blood brain barrier  has been  explored 

and    reported    extensively,   however,    the    effect    of 

chemotherapy drugs on invading tumour cells, which are a 

major characteristic  of malignant  astrocytomas, have not 

been shown yet. Materials and Methods: IC50 concentrations 

(inhibiting cell proliferation of half of the cell population) 

of the test drugs were determined in cell proliferation assays 

using   monolayer   cultures.   Established   (IPSB-18)  and 

primary cell lines (UPHHJA and CLOM002) were grown in 

spheroid cultures and implanted into collagen type-I gels. 

The  gels were overlaid  with medium  alone  (control)  or 

medium containing various concentrations of chemotherapy 

drugs (CCNU and vincristine (VCR)). Implanted spheroids 

were incubated for 7-11 days and cell invasion into collagen 

was measured every other day. Results: In the absence of 

drug, tumour cells invaded the gel up to 800 Čm within 7 

days and 1000 Čm within 11 days. The addition of CCNU or 

vincristine at day 0 resulted in a 45% and 40% reduction of 
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the total invasion distance. The addition of drug (CCNU) 

after 4 days in culture resulted in a short delay of invasion 

activity, however, after 11 days migration distance reached 

control  levels. Conclusion: CCNU  and  vincristine  were 

tested  at concentrations  resembling the reported  plasma 

peak concentrations  in  patients. Both drugs showed very 

limited  effect  on  the  invading cells, in  particular  when 

added after 4  days in culture. CCNU and VCR interfere 

with  the  cell  proliferation  either  by  the  formation  of 

DNA/protein   crosslinks  (CCNU)   or  by  inhibiting   the 

formation  of  microtubules  (VCR).  It  had  been  shown 

earlier that the number of dividing cells is very low within 

the  invading cells, which could explain the  lack of 

toxic effects on the invasion capacity of the  malignant  

glioma cells. Since invasion presents  the  major  obstacle  

in the treatment  of  malignant  gliomas,  we suggest  that  

newly developed drugs  should not only be tested for 

their anti- proliferative effects but also for their anti-

invasive effects on tumour cells. 
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INTERACTIO N OF MAGNESIU M WIT H 5ô-

GMP 
 

J.D. Anastassopoulou1, N. Th. Rakintzis1  and Th. M. 

Theophanides1,2
 

 

1National Technical University of Athens, Chemical 

Engineering Department,  Radiation Chemistry and 

Biospectroscopy, Zografou Campus, Zografou 15780, 
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The  interaction  of guanosine-5ô-monophospahte 

(GMPNa2)   with   reactive   oxygen  species  (ROS,   .OH 

radicals  and  O2
-Ï)  in  the  presence  of  Mg2+   cations,  as 

Mg(ClO4)2, was studied. Comparison of the yields of the 

reactions between GMPNa2   and hydroxyl radicals showed 

that  the  presence  of  magnesium  cations  sensitised  the 

damage of the nucleotide, by doubling the effect. The FT- 

IR spectroscopic data showed the addition of ÏOH radicals 

to the double bonds C4=C5 of the base, selectively. Using 

also   the   technique   of   FAB   mass   spectrometry,   an 

abstraction of hydrogen atoms from C1ô and C5ô sites of 

the sugar  was observed, resulting in cleavage of ribose- 

phosphate    and/or    phosphate    groups.    However,    in 

experiments with superoxide anions, O2
-Ï, the presence of 

Mg2+  ions did not affect the yield of the reaction. These 

results  could  be  explained  by  considering the  standard 

reduction potentials  of the  pair Mg2+/Mg together  with 

that of the radicals O2
-Ï  and eaq

-. It was concluded that the 

ROS  in the  presence  of Mg2+  ions in anoxy conditions 

doubled  the damage of 5ô-GMP, while in oxy conditions 

they did not affect the nucleotide. 
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OESTROGENIC COMPOUNDS AND OXIDATIVE 

STRESS IN HUMA N SPERM AND LYMPHOCYTE S IN  

THE COMET ASSAY 
 

Diana Anderson, Thomas E. Schmid, Adolf Baumgartner, 

Eduardo Cemeli, Martin H. Brinkworth and John Wood 

 
Department  of Biomedical Sciences, University of 

Bradford, BD7 1DP, U.K. 
 
 
Reactive oxygen species (ROS)  are produced  by a  wide 

variety of chemicals and physiological processes in which 

enzymes  catalyse  the   transfer   of   electrons   from   a 

substrate  to molecular oxygen.  The immediate  products 

of such reactions, superoxide anion radicals and hydrogen 

peroxide,   can   be   metabolised   by  enzymes  such   as 

superoxide    dismutase   (SOD)   and   catalase   (CAT), 

respectively  and,  depending  on  its  concentration,  by 

Vitamin  C  (Vi t  C).  Under  certain  circumstances,  the 

ROS form highly reactive hydroxyl radicals. We examined 

human sperm and lymphocytes after  treatment  with six 

oestrogenic   compounds   in   the   Comet   assay,  which 

measures DNA damage, and observed that all the tested 

compounds   caused   damage   in  both   cell  types.  The 

damage was  diminished in nearly all cases by catalase, 

and in some instances by SOD and Vi t C. This response 

pattern   was  also  seen  with  hydrogen  peroxide.   This 

similarity suggests that  the  oestrogen-mediated  effects 

could be acting via the production of hydrogen peroxide, 

since catalase always markedly reduced the response. The 

variable responses  with SOD indicate  a  lesser 

involvement of superoxide  anion radicals due to SOD- 

mediated conversion of superoxide to hydrogen peroxide, 

generally  causing a  lower level of  DNA  damage  than 

other ROS. The  variable Vi t C responses are explained 

by  a   reduction of hydrogen peroxide at low Vi t C 

concentrations   and   a  pro-oxidant   activity  at   higher 

concentrations.  Also,  flavonoids  have  been  shown  to 

reduce responses. Together  these data  provide evidence 

that  inappropriate  exposure to  oestrogenic  compounds 

could lead to free-radical-mediated damage. It is believed 

that the  observed activities were not generated  by cell- 

free  cell culture conditions because increased responses 

were observed over and above control values when  the 

compounds   were   added,   and   also   increasing   dose- 

response relationships were found after  treatment  with 

such  oestrogenic   compounds   in   previously  reported 

studies. 

Thomas  Schmid  was  in  receipt  of  a  Wellcome   Trust 

Travelling Research Fellowship; (062288); Eduardo Cemeli, 

a Leonardo da Vinci Scholarship; and Adolph Baumgartner, 

a Marie Curie fellowship (MCFI-2002-01611). 
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IS THERE A PROGNOSTIC RELEVANC E OF CD44V6 

IN PATIENT S WIT H HEAD AND NECK CANCER? 
 

Michaela Andratschke1, Christof Pauli1, Hjalmar 

Both human and murine ARF proteins have been recently 

reported   to   impair   rRNA   maturation   and   ribosomes 

biogenesis through a p53-independent pathway. A specific 

interaction has been established between 5.8S rRNA and the 
ARF

 

Hagedorn1, Mack Brigitte1  and Barbara Wollenberg2 murine p19 species. We report  here, by use of both  in 
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Grosshadern Medical Center, Marchioninistrasse 15, 81377 

Munich; 2Department  of Otorhinolaryngology, Head and 

Neck Surgery, University of Schleswig-Holstein - Campus 

L¿beck, Ratzeburger Allee 160, 23538 L¿beck, Germany 

 
The glycoprotein CD44, a cell adhesion molecule, is expressed 

in various types of tissue. In some epithelial tumors e.g. ovarian, 

gastric and colorectal cancer specific  isoforms of CD44 are 

overexpressed, soluble isoforms detectable in serum samples 

are elevated. In SCCHN the loss of CD44 isoforms has been 

associated   with   shortened  survival  and   metastases.   We 

performed a comprehensive study using immunomorphological 

and biochemical techniques on both tissue samples and serum 

vitro and  ChIP-RNA  assays in  vivo, the  absence  of  any 

interaction between the human p14ARF   and the homologous 

5.8S rRNA. Our data are not consistent with the involvement 

of a 5.8S-p14ARF complex in ribosome  biogenesis in man; 

alternatively they suggest that the human protein does not 

require such an interaction to achieve a similar function. This 

result is a new argument in favour of functional differences 

between human and murine ARF proteins. 
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HUMA N GENOME ARRA Y IN BIO-MEDICAL  

RESEARCH 

Ute Wirkner1, Christian Maercker2, Mechthild Wagner1, 

Jan Selig1, Heiko Drzonek1, Uwe Radelof3, Anja 

Kellermann3, Alexandra Ansorge1, Johannes 

Maurer3,Christian Schwager1, Jonathon Blake1, Bernhard 
samples in order to clarify whether CD44v6 is a valuable tumor  

2 4 5
 

marker  for SCCHN or not. Materials and Methods:  Serum Korn , Amir Abdollahi , Wolfgang Wagner , Anthony D. 
 

samples of 26 SCCHN and of 12 healthy smokers have been 
Ho5, Peter Huber4 and Wilhelm Ansorge1 

analysed  for  the  existence  of  soluble  CD44v6 by  ELISA. 

Additionally  immunhistochemistry  for  CD44v6  of  healthy 

nonsmokers, healthy smokers, dysplastic mucosa and SCCHN 

of  different  histological  grading   was  performed.   Results: 

Regarding  the  serum  levels   of   sCD44v6,  there   was  no 

significant difference between SCCHN and healthy smokers. 

There was no correlation of serum level of sCD44v6 and UICC 

stage, TNM stage and histological grading. In invasive SCC we 

found a positive staining pattern for tumor cells but could not 

find any statistical significance between the amount of marked 

cells and the grading or TNM stage. Conclusion: Serum levels 

of   sCD44v6  cannot   be   correlated   to   common   clinical 

parameters and are not sufficiently sensitive to allow specific 

distinction   of  smokers   from   SCCHN.   Accordingly,  the 

immunohistochemical analysis showed no correlation between 

the expression of CD44v6 and prognostic parameters like TNM 

stage, histological  grading and  UICC-stage.  In conclusion, 

CD44v6 is not a valuable prognostic factor for SCCHN. 
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IN VITRO AND IN VIV O ANALYSE S OF THE 

INTERACTION  BETWEE N 5.8S RRNA AND ARF 

PROTEIN  REVEA L A NEW DIFFERENCE 

BETWEEN  MURIN E P19ARF AND HUMA N P14ARF 
 

Laetitia Andrique, Olivier Ayrault, Chritian-Jacques 

Larsen and Paule S®it® 

 
Lab. dô Oncol. Mol., Poitiers, France 

1EMBL, 69117 Heidelberg; 2RZPD, 69120 Heidelberg; 
3RZPD, 14059 Berlin; 4DKFZ Heidelberg; 5Uniklinik  

Heidelberg, Germany 

 
Based  on  the  NCBI  UniGene   clustering  (www.ncbi.nlm. 

nih.gov/Uni-Gene),  cDNA  clones  were  selected  from  the 

Image  clone  collection  representing  51,145 clusters.  The 

Human Array  (the  first reported  worldwide, produced  in 

October  2002) is one  of the  largest produced,  tested  and 

validated in several key applications mentioned below, using 

the   very   well-characterized   clone  selection  UnigeneSet- 

RZPD3.  Microarray  technology  developed  by our  group 

(EMBL) was used in the production, including new techniques 

for reliable spotting of large arrays and hybridisation. 

The Human UnigeneSet-RZPD3 clone set was selected 

according to the following criteria: i) more than one sequence 

per cluster; ii ) as close as possible to the 3ô end of the cDNA; 

iii)  Length of the insert between 500 and 1200 bp. 

Of these clones, 38,000 have been sequence verified. The 

characterization  and annotation  of a further 15,000 clones 

is in progress. cDNA inserts were PCR-amplified, purified 

and spotted on glass slides. Analysis of PCR fragments on 

agarose  gels,  documentation,   control  DNAs  (ñspike-in 

controlsò) and Cy5- / Cy3-labelled oligonucleotides on the 

slides, ensure the quality of the microarray and reliability of 

hybridisation results. 

The   Human   Array   was  applied   to   projects   in   the 

characterisation  and analysis of asymmetric division in stem 

cells, angiogenesis in healthy vs. tumor vs. irradiated tissues, 
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