
Sprawozdania Chemoprevention, 
Cell Adhesion, 
and Apoptosis; 

Report trom the 87"^ 
Annual Meeting 
of the American 

Association for Cancer
Research

M. K. Waliszewska 
P. Waliszewski 

P. J. Birckbichler 
R. E. Hurst 

G. P. Hemstreet 
Department of Urology, University 

of Oklahoma HSC 
Oklahoma City, USA

This paper diseusses some of the re
sults and opinions presented to 
the 87^^ Annual Meeting of the Ame

rican Association for Cancer Research 
in Washington D.C., USA. The authors 
do not neccessarily agree with all the 
statements, nor should the reader ac
cept them as absolutely true. Since 
understanding of tumorigenesis is a 
long-term process requiring both inno
vative ideas and critical feedback, con
troversial issues are also included in 
this report. A total of 4200 papers 
from 7800 authors were presented. 
Although Polish scientists were well 
represented at the meeting, only 6 ca
me from Polish academic institutions. 
For comparison, 182 scientists repre
sented Germany. As is traditional. Ex-
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perimental Therapeutics had the largest number of presentations, 1072, fol
lowed by Molecular Biology and Biochemistry with 764 presentations. Cellular 
Biology with 669 presentations. Carcinogens with 457 presentations. Clinical 
Trials with 338 presentations, and Immunology with 335 presentations. Ob
viously, the authors were unable to cover all sessions in this report and are 
truly sony if some important aspects of cancer research have been omitted.

The Presidential Address, delivered by Dr. Bertino, described recent fin
dings relating to the resistance of eancer cells with structural defects of a 
number of genes involved in the regulation of the normal cell cycle to radio- 
and chemotherapy. A loss of function by p53 gene and amplification of Bcl-2 
gene were major mechanisms (1).

Chemoprevention was one of the most extensively discussed issues at 
the meeting. Currently, there is almost universal agreement that cancer is 
a disease that is best dealt with by prevention. Chemoprevention is designed 
specifically to inhibit multistep and field tumorigenesis (2j. Chemopreventive 
agents can be classified according to different criteria such as the mecha
nism of action or target. For example, the first class of chemopreventive 
agents comprises blockers of the interaction between electrophilic moieties 
and target sites in a cell. The second class acts by decreasing the sensitivity 
of vulnerable target tissues to carcinogens e.g., eomplex hormonal protection 
of mammary gland during pregnancy (3). The third class of drugs called 
suppressing agents is targeted to influence tumorigenesis-related events 
such as initiation, promotion, mutations, DNA amplification, translocation, 
etc. This class comprises retinoids, hormone antagonists, modulators of hor
mone metabolism, nonsteroidal antiinflammatory drugs such as aspirin and 
sulindac, difluoromethylornithine, calcium, vitamin D3, and organoselenium 
compounds (4-7).

A number of reports were focused on a search for new sources of anti
cancer agents in natural products such as black tea, green tea, garlic, and 
citrus (8-10). For some participants, this signaled a coming crisis in cancer 
research: however, to others this showed that scientifically-oriented western 
society is rediscovering forgotten ideas from the past. Indeed, the idea of 
chemoprevention originated in the early 1920’s when chemical carcinogens 
were first described together with inhibition of their action by antagonists. 
These early findings met serious criticism and disbelief, until a major bre
akthrough in 1970’s demonstrated that phenolie antioxidants, widely used 
as dietary preservatives, protected rodents against tumors in different organs 
(11-12). There is a consensus that vegetables and fruits lower the risk of 
cancer (13); however, paradoxically, diet remains one of the major factors 
causing cancer (14). Most carcinogens present in the environment are inno
cuous unless activated enzymatically during a process called procarcinogen 
activation by Phase I en2ymes such as hepatic cytochromes P-450 1A2, 2E1, 
3A4 and extrahepatic cytochrome P-450 lAl (15). During the meeting, an 
additional cytochrome P-450 IBl was reported (16) by Dr. Guengerich of the 
Department of Biochemistry, Vanderbilt University School of Medicine in Na
shville to be expressed constitutively in breast, lung, prostate, uterus and a
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number of fetal tissues. Since expression of this enzyme was found to be 
induced by a procarcinogen, 2,3,7,8-tetrachlorodibenzo-p-dioxin, a suggestion 
was made that its activity in extrahepatic tissues may contribute to tumo- 
rigenesis. The cytochrome P-450 IBl activates 11,12-dihydroxy-11,12-dihy- 
drodibenzofoc, IJpyrene, 1,2-dihydroxy-l,2-dihydro-5-methylchiysene, (+)-7,8- 
dihydroxy-7,8-dihydrobenzo[a]pyrene, 3,4-dihydroxy-3,4-dihydrobenzo[c]phe- 
nanthrene, 3-amino-l,4-dimethyl-5H-pyrido[4,3-(3]-indole (Trp-P-1), 2-amino- 
anthracene, 3-methoxy-4-aminoazobenzene, and 2-nitropyrene. On the other 
hand, many eucaryotic cell types possess xenobiotic metabolizing enzymes, 
i.e.. Phase 2 enzymes such as quinone reductase or glutathione transferase. 
It is believed that the Phase 2 enzymes protect cells against products of the 
Phase 1 enzymes. The activated carcinogen becomes a substrate for the Phase 
11 enzymes and is removed from cells during a process called detoxication. 
A balance between activities of these two classes of enzymes seems to con
tribute to the outcome of exposure to carcinogens. Expression of Phase 2 
enzymes can be induced by a number of agents. Dr. Talalay of the Depart
ment of Pharmacology and Molecular Sciences, The John Hopkins University 
School of Medicine in Baltimore summarized his research on Phase 2 indu
cers among edible plants such as the family Crucifera and the genus Brasicca 
which includes broccoli, brussels sprouts, cabbage, and cauliflower. First, 
his team developed an assay to measure a typical and representative Phase 
2 enzyme, NAD(P)H:quinone reductase, in murine hepatoma cells. Sub
sequently, they selected a number of species particularly rich in inducer 
activity. After isolation of sulforaphane as the principal and very potent Phase 
2 enzyme inducer from a broccoli species (17), they demonstrated that this 
compound and its synthetic analogs inhibited mammary tumorigenesis in 
rats (18). Mechanisms of induction of Phase 2 enzymes were presented at 
the meeting by a research team from the Schering-Plough Research Institute 
in Kenilworth. Transcriptional activation of both glutathione S-transferase 
gene and quinone reductase gene is mediated by at least 2 cis-acting regu
latory elements, XRE and ARE, present in the 5’-flanking region of the genes 
(19). Moreover, activation of glutathione S-transferase-Ya subunit gene thro
ugh the ARE in response to oxidative stress is mediated via a unique signal 
transduction pathway and not directly by members of AP-1 family. This fin
ding also suggests a target for a new family of drugs. Nonetheless, three 
facts must be kept in mind. First, it is known which carcinogens may induce 
a given type of tumor; however, its etiology cannot be determined easily in 
an individual case. Also, tumorigenesis can occur in the absence of exposure 
to carcinogens. Secondly, glutathione S-transferases can activate some of the 
procarcinogens instead of the expected inactivation (20). Finally, clearance 
of a toxic agent is a constitutive reaction which removes majority of the agent 
outside the cells. Although pharmacologic induction of Phase 2 enzymes may 
fascilitate this clearance, it may not protect cellular genome against carci
nogens.

A very interesting, well-illustrated, and technically difficult work presen
ted by Dr. Dębiec-Rychter of the Department of Oncology, University Medical
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School in Łódź, Poland focused on a study of tissue-specific expression of 
human N-acetyltransferase 1 and 2 detected by non-isotopie in situ hybri
dization. These enzymes are likely to be involved in activation of exogenous 
eareinogenic amines as well as in the metabolism of endogenous arylalkyla- 
mines important as neurotransmitters. The mRNAs were detected in a num
ber of human tissues ineluding intestine, bladder, kidney, mammary gland, 
and cerebral eortex (21).

Sessions eoncerning molecular mechanisms of retinoid aetion or appli
cations of retinoids in eaneer treatment were very well attended during the 
meeting. In the Dewitt S. Goodman Leeture, Dr. Mangelsdorf of the Depart
ment of Pharmacology, Howard Hughes Medical Institute in Dallas summa
rized his experience with retinoid X reeeptors. Besides elassie subfamilies 
of retinoie aeid reeeptors and retinoid X receptors, he deseribed a novel 
class of orphan receptors including a recently eloned hLXR. Due to multiple 
interaetions with the other members of the steroid/retinoid receptor gene 
superfamily, hRXRs are key regulators of nuclear hormone reeeptor signa
ling (22).

Retinoids have been sueeessfully applied in therapy of a number of hu
man malignancies (2). Results of breast eaneer chemoprevention with 4-HPR 
and tamoxifen were discussed by Dr. Veronesi of the National Cancer In
stitute in Milan, Italy. This study started in Mareh 1987 and was designed 
to prevent eontralateral breast eaneer in women with previous stage 1 breast 
eareinoma. The cohort of 2,972 women was known to have a good prognosis 
and a eonstant risk of eontralateral tumor (0.8%/year) (23). 4-HPR was 
given per os during a randomized trial in a dose of 200 mg/day for 5 years 
versus plaeebo. Although the actual sample size had only 87% of the sta- 
tistieal power of the ideal eohort, the results pointed out a preventive effeet 
of the drug in premenopausal women. In addition, data suggested that 4- 
HPR can protect premenopausal women against ovarian eaneer. Toxicity 
consisted mainly of diminished adaptation to darkness, eye dryness, and 
mild dermatologie disorders. The treatment influenced the amounts of IGF-1 
in blood plasma in premenopausal women with breast eaneer suggesting its 
role as a surrogate endpoint biomarker (24). While the interaetion with me
nopausal status supports the concept of a complex interferenee by the re
tinoid with the estrogen signal transduetion pathway. Dr. Veronesi specu
lated that 4-HPR may aet in women with genetie susceptibility to breast 
cancer, since they are mostly premenopausal and show highest incidence 
of bilaterality and a high frequeney of ovarian eaneer.

Chemopreventive trials with retinoids were also initiated in bladder eaneer 
patients, where little was known about the moleeular meehanisms of retinoid 
action in uroepithelial cells. The authors of this report presented results of 
their work on sex steroid and retinoid signaling and expression of retinoid- 
responsive genes in uroepithelial eells. The presentation at the AACR meeting 
in Toronto in 1995, awarded a first prize for the session by the Scientific 
Committee, identified a number of key elements involved in retinoid signal 
transduction in this cell type (25). This time, an in vitro model comprising
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8 celi lines (2 immortalized by SV-40 virus and 6 bladder carcinoma-derived 
cell lines) was tested as to the sensitivity to all-trans retinoic acid, 13-cis 
retinoic acid, and a synthetic retinoid, 4-HPR. Surprisingly, cell lines that 
were sensitive to 4-HPR were not sensitive to the other retinoids. Only one, 
a transitional cell papilloma-derived cell line, RT-4, remained insensitive to 
all retinoids tested. Unlike transitional cell carcinoma-derived lines, RT-4 
cells do not express some retinoid-responsive genes, i.e., CRBP 1, CRABP I, 
ICAM-I, MK cytokine, and transglutaminase. This difference suggests that 
variable molecular pathways are active during uroepithelial tumorigenesis. 
A molecular study of expression of 12 retinoid-responsive genes by Relative 
RT-PCR demonstrated that cells which were sensitive to 4-HPR expressed 
either no CRABP I mRNA, or veiy low amount of this mRNA, or was strongly 
down-regulated by retinoid treatment. Since CRABP 1 protein is considered 
to be an intracellular regulator of retinoid activity, a hypothesis was deve
loped that 4-HPR binds to the same receptor proteins as all-trans retinoic 
acid but with a higher afinity. Indeed, it was observed that expression of 
two retinoid-responsive genes, hRARa and transglutaminase, was significant
ly increased by 4-HPR as cornpared to control and all-trans retinoic acid- 
treated cells. Moreover, it was demonstrated that there were multiple pat
terns of gene expression associated with resistance or sensitivity to retinoids. 
Thus, only CRABP 1 mRNA was identified as a potential biomarker for re
tinoid sensitivity. Its specificity, sensitivity, and predictive value remain to 
be determined (26). Growth suppression and induction of apoptosis in hu
man uroepithelial cells by 4-HPR were reported by Dr. Liebert of University 
of Texas M. D. Anderson Cancer Center in Houston (27). Recent findings 
point out that an enzyme, transglutaminase, which catalyzes a reaction of 
an acyl transfer between peptide-bound glutamyl moieties and various pri
mary amines, can be a marker of differentiation and apoptosis. Transgluta
minase gene contains retinoid responsive element within its promoter and 
is up-regulated by retinoids (28). Interestingly, the activity of the enzyme 
was lower in malignant tissues, but higher in metastases as compared to 
normal-appearing tissues (29). Although biological significance of this phe
nomenon is not clear, the enzyme may be useful in evaluation of chemo- 
preventive action of retinoids in transformed uroepithelial cells.

Dr. Greider from the Cold Spring Harbor Laboratory summarized the 
state of the art in telomeres and telomerase research during the Cornelius 
P. Rhoads Memorial Award Lecture. A link between telomeres, short nuc
leotide repeats, and tumor progression has become evident in the last few 
years (30), Telomeric DNA contains tandemly repeated G-rich sequences 
which vary in regard to the sequence among species. DNA polymerases re
quire RNA as a primer and polymerize only in the 5’ to 3’ direction. Therefore, 
chromosomes cannot be fully copied at their ends and would shorten after 
each cellular division eventually leading to cell death. Telomere length is 
regulated in such manner that the repeats are continually added onto chro
mosome ends (31). Telomerase is a ribonucleoprotein DNA polymerase that 
elongates telomeres. The presence of telomerase activity in a number of
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human malignancies and lack of this activity in normal-appearing tissues 
adjacent to the tumor suggest that this enzyme is required by transformed 
cells for sustained growth, and therefore it could be a target for antitelo- 
merase therapy (32). It is hypothesized that other genes suppress telomerase 
activity and their identification is the most crucial objective of the telomerase 
research.

Dr. Korsmeyer led a Meet-the-Expert Sunrise Session to discuss Apopto
sis: regulation and oncogenesis. In spite of the early hour, many enthusiastic 
researchers appeared at this seminar, since apoptosis was an issue of ge
neral interest at this year’s meeting. The Bel 2 gene was identified as a 
gene involved in blocking programmed cell death rather than promoting 
proliferation (33). This gene is particularly well expressed in embryonal tis
sues. Dr. Korsmeyer found that transgenic mice that overexpress Bel 2 gene 
in the B cell lineage have extended cell survival and progress to high grade 
lymphomas. On the other hand, Bel 2 deficient mice complete embryonal 
development sooner and undergo fulminant lymphoid apoptosis of thymus 
and spleen. A second gene, Bax, counters Bel 2 and promotes apoptosis, 
while a third gene. Bad, heterodimerizes with Bel 2 molecules and restores 
apoptosis (34). In conclusion, susceptibility to a death stimulus in a cell is 
determined by a complex set point influenced by interactions between these 
family members (35-37).

Cell adhesion, signal transduction, and integrins were topics of great 
interest at the meeting. Integrins are a family of cell-surface receptors that 
are involved in a number of cellular functions such as cell-cell and cell-ma
trix adhesion, lymphocyte trafficking, cell motility, homeostasis, and inflam
mation (38,39). Integrins transduce signals regulating gene expression and 
differentiation (40). In addition, evidence suggests that integrin signaling 
and Ras signaling are linked. Moreover, integrin signaling activates a set of 
early response genes including a number of cytokines. This occurs due to 
the activation of Syk tyrosine kinase and the Nf-kB transcription factor. 
Other studies pointed out that integrins and some oncogenes have antago
nistic effects on proliferation and differentiation of cells (41).

Surgery remains the initial method of management of colorectal cancer 
patients. Some progress has been achieved to minimize recurrence and me
tastasis with postoperative adjuvant chemo- and radiotherapy; however, the 
only agent among approximately 50 cytostatics tested effective against co
lorectal carcinoma-derived cells was 5-fluorouracil (42). Although this cyto
static normally has a relatively low number of side effects, an unexpected 
severe toxicity, neutropenia, thrombopenia, and neurological damage can 
occur frequently. Patients receiving the agent had lower activities of dihy
dropyrimidine dehydrogenase, an enzyme responsible for 5-fluorouracil me
tabolism, than was found in the control population. A gene encoding this 
enzyme was recently cloned, sequenced, and found to be mutated in patients 
exhibiting inherited thymine-uraciluria. The mutant mRNA was missing 165 
nucleotides corresponding to one exon. Isolation of the gene from a YAC 
library enabled sequencing and identification of its intron and exon struc-
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turę. Patients susceptible to developing severe toxic reactions to 5-fluorou- 
racil can now be identified a priori. Dr. Dzięgielewski and Dr. Konopa of 
the Department of Pharmaceutical Technology and Biochemistry, Technical 
University in Gdańsk presented results of their study on imidazoacridinones, 
a new class of cytostatics developed in Poland. According to their data, these 
compounds exhibit particularly strong antitumor effect in colorectal carci
nomas (43). Imidazoacridinones intercalate with DNA and inhibit topoisome- 
rase 11. These agents possess a side chain diaminoalkiloamino residue that 
appears to be crucial for biological activity of the agents. One of the deri
vatives, C-1311, is currently being involved in a Phase 1 clinical study in 
England. Hopefully, the new class of drugs will soon enrich the poor arsenal 
of cytostatics that are active in colorectal cancer patients.

Although gene therapy of colorectal carcinoma remains more theoretical 
than practical, efforts to make gene transfer into the malignant cells specific, 
effective, and safe are in the focus of interest. Dr. Bielińska and Dr. Kuko- 
wska-Latallo of the University of Michigan in Ann Arbor designed vectors 
offering a possibility of colonocyte-specific gene transfection. They construc
ted mammalian expression vectors with a minimal CEA promoter which has 
been cloned upstream of the beta-galactosidase gene or a herpes simplex 
virus thymidine kinase gene. Since this latter construct achieved only up 
to 30% of activity as compared to the control vectors, an enhancer from the 
immediate early gene of CMV was inserted at the 5’ of the CEA promoter. 
The improved version of the vector achieved 180% of activity in CEA-pro- 
ducing colon cancer cell lines and, in addition, the cell lines transfected 
with the improved construct became more sensitive to gancyclovlr therapy 
than controls (44).

Mechanisms of metastasis formation remain understudied from the mo
lecular biological perspective. The increased number of research projects 
concerning this issue should provide more information. Dr. Waliszewski pre
sented results of experiments performed in the Department of Cancer Bio
logy, The Cleveland Clinic Foundation in co-operation with Dr. Hassel, con
cerning investigation of interferon alpha-induced genes in colorectal carci
noma-derived cells. The generalized resistance of colon carcinoma-derived 
cells matched clinical resistance of colon cancer to this cytokine (45). Alt
hough no antiproliferative effect was observed, genes involved in interferon 
signal transduction were induced in the majority of cell lines studied (46); 
however, resistance was not associated with a single pattern of expression 
of interferon-responsive genes. Expression of two genes, IRF-1 and RNase 
L, involved in the response to interferon alpha treatment in human euca- 
ryotic cells was altered (47,48). lRF-1 was expressed constitutively at very 
low amounts, and RNase L was expressed relatively abundantly. However, 
interferon alpha did not induce either gene. Furthermore, one of the cell 
lines, SW 620, derived from colorectal carcinoma lymph node metastasis, 
was identified as the first human cell line to be deficient in both genes. In 
addition, RNase L gene was not expressed in a number of surgical specimens 
of liver metastases of colorectal carcinoma, but was present in metastases
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derived from prostate cancer. Transfection confirmed that the gene does 
modify cellular morphology and proliferation rate; however, no significant 
changes of tumor growth were observed after injection into nude mice. These 
findings suggest that alterations in the RNase L gene, and, most likely, 
lRF-1 gene are involved in molecular mechanisms leading to the resistance 
to interferon alpha and formation of metastases of colorectal carcinoma (49). 
Dr. Fujita from the Department of Surgery, National Cancer Center Hospital 
in Tokyo, Japan reported that using enriched PCR-SSCP it was possible to 
detect micrometastases of colorectal carcinoma in tissue adjacent to malig
nant lesions. Moreover, he found that the mutation rate in ki-ras codon 12 
in normal-appearing liver tissue was much higher than in liver tissue of 
non-cancer patients (50). An elegant clinical study, awarded a prize by the 
Scientific Committee, concerning prognosis assesment of chemotherapeuti- 
cally-treated colorectal liver metastases was presented by Dr. Mohler from 
the German Cancer Research Center in Heidelberg, Germany. ^®F-5-Fluo- 
rouracil kinetics in the metastases were measured by positron emission 
tomography and correlated with growth rates. 14 patients with proven me
tastases received a standard Folinic Acid/5-Fluorouracil therapy and, based 
upon results of positron emission tomography and calculated standardized 
uptake volume, were classified into two subgroups. The subgroup with 
standardized uptake volume higher than 2.8 was found to have statistically 
better prognosis than the other subgroup (51).

Progress in the biology of neuroblastoma was summarized by Dr. Brodeur 
from the Childrens Hospital of Philadelphia. The most frequent genetic chan
ges in this malignancy include the deletion of the short arm of chromosome 
Ip, suggesting, in his opinion, a tumor suppressor gene locus (52). Furt
hermore, high expression of the trk-A and trk-C oncogenes is associated 
with a favorable outcome (53). A poor outcome is associated with amplifi
cation of n-myc protooncogene (54). Based upon the genetic abnormalities, 
patients with neuroblastomas were stratified into three biological subsets. 
The first subset comprised those with a high expression of trk-A oncogene, 
no n-myc amplification or deletion of Ip chromosome. This subset of patients 
had a very good prognosis and low stage disease usually. The second subset 
of patients had tumors expressing low amounts of trk-A and trk-C oncogenes 
and also the lack of n-myc oncogene amplification: however, they could have 
deletion of chromosome Ip or other structural defects. While the general 
outcome was rather poor, the tumors initially responded to the therapy, and 
patients could survive for several years. The third subset of patients with 
poor prognosis had tumors amplifying n-myc oncogene and having deletion 
of chromosome Ip, and expressing no trk oncogene; however, recent proto
cols for neuroblastoma treatment incorporating myeloablative regimens with 
autologous purged bone marrow transplantation have demonstrated that a 
subset of children with stage IV high-risk neuroblastoma can be long term 
survivors (55). The improvements in the therapy also include eradication of 
multidrug resistance by agents with low hematopoietic toxicity such as 13- 
cis retinoic acid and inhibitors of ribonucleotide reductase such as the iron
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chelator deferoxamine (56-58). Dr. Dębiński from the Milton Hershey Medical 
Center reported studies identifying the interleukin 13 reeeptor as a new 
target for the treatment of human gliomas using chimeric toxic proteins 
composed of human interleukin 13 and a derivative of Pseudomonas exotoxin 
PE38QQR (59). Dr. Wiranowska from the Department of Anatomy, University 
of South Florida reported on inhibition of glioma invasiveness in vitro follo
wing interferon alpha treatment (60).

A team from the Department of Thoracic Surgery, University Medical 
School in Białystok, Poland reported multivariate analysis of a soluble frag
ment of cytokeratin 19, CYFRA 21-1 in serum samples of 75 patients with 
operable squamous cell lung cancer (stages I-Ilia) demonstrated increased 
amounts of CYFRA 21-1 which was associated with higher risk of recurrence 
(61).

Free exchange of ideas represents one of the major benefits offered by 
the AACR meeting to scientists and the scientific community. The leading 
figures in caneer research present their results and lively, sometimes con
troversial, discussions often occur with usually large audiences. The discus
sions reveal that some of the concepts and findings published in the top 
peer-reviewed journals are not nearly so well accepted as might be thought 
based upon the name and rank of the journal. Unfortunately, the published 
literature tends to be dominated by the so-called solid papers documenting 
detail in almost excruciating thoroughness and innovative papers with new 
ideas are stifled by the gauntlet of conservatism (62). This issue is particu
larly important for young investigators. Cancer research seems to be domi
nated by the trend of the year, probably because it is starving for the new 
ideas kept off the stage by self-interest and overly rigorous demands for 
proof. However, at the AACR, the policy of allowing each member a paper 
with only minimal review guarantees the full range of ideas have an oppor
tunity for discussion, thereby adding a dimension to this meeting that ean- 
not be duplicated by reading the literature.

Authors acknowledge Mrs. Jane Horst-Martz from the American Association for Cancer Re
search for help in obtaining statistical information from the 87”^ AACR meeting.
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Chemoprevention, Cell Adhesion, and Apoptosis: Report from the 87**^ 
Annual Meeting of the American Association for Cancer Research

Summary

The largest world forum for cancer research, the 87*^ Annual Meeting of American Association 
for Cancer Research, was held in Washington D. C., USA on April 20-24, 1996. This meeting 
was dominated by presentations on molecular mechanisms of chemoprevention, signal trans
duction, cell adhesion, cell cycle regulation, apoptosis, metastasis formation, and gene therapy. 
Tumor suppressor genes and oncogenes received much less attention than last year. The meeting 
celebrated the 25*^^ Anniversary of the National Cancer Act presenting a number of clinically- 
oriented discoveries; however, some participants were less optimistic predicting a crisis in cancer 
research. Polish science was represented by a number of researchers mostly working abroad. 
Some of their achievements are discussed briefly in this report.
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