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Abstracts of Reports 
Following are abstracts, approved by the authors, of reports on new research 

acknowledging support from The Council that have appeared in scientific journals 
since publication of the 1985 Report. The name of the grant recipient is in italics. 

The abstracts are grouped under these headings: I. Cancer-Related Studies, II. 
The Respiratory System, III. Heart and Circulation, IV. Neuropharmacology and 
Physiology, V. Pharmacology and Biochemistry, VI. Immunology and Adaptive 
Mechanisms, Vil. Metabolic Studies, VIII. Epidemiology. 

l. Cancer-Related Studies 

IDENTIFICATION OF PROCESSING EVENTS IN THE SYNTHESIS OF 
PLATELET-DERIVED GROWTH FACTOR-LIKE PROTEINS BY HUMAN 
OSTEOSARCOMA CELLS 

The human osteosarcorna-derived cell line U-2 OS expresses c-sis mRNA and 
synthesizes platelet-derived growth factor (PDGF)-like proteins. Pulse-chase experi­ 
ments indicate the proteins of 23 kDa and 180 kDa are synthesized first. The 23-kDa 
protein undergoes dimerization and proteolysis, giving rise to the 30-kDa dimeric 
protein secreted by the cells. The 180-kDa protein is proteolytically cleaved in a 
complex series of steps that give rise to several intracellular species. It is also the likely 
precursor of high molecular mass PDGF-like or PDGF-associated proteins secreted by 
these cells. The processing and secretion of the 180-kDa protein is slower than that of 
the 23-kDa protein. Subcellular fractionation and studies with the antibiotic monensin 
indicate that the processing events occur in the Golgi-endoplasmic reticulum compart­ 
ment of U-2 OS cells. 

Graves, D. A., Owen, A. J., Williams, S. R., and Antoniades, ff N. 

Proceedings of the National Academy of Sciences, USA 83:4636-4640, July 1986. 

Other support: National Institutes of Health and the American Cancer Society. 

From the Center for Blood Research and Department of Nutrition, Harvard School of 
Public Health, Boston. 

HUMAN LEUKEMIA CELLS SYNTHESIZE AND SECRETE PROTEINS 
RELATED TO PLATELET-DERIVED GROWTH FACTOR 

Human leukemia cells in culture (HL-60) synthesize and secrete proteins that are 
recognized by antiserum to human platelet-rteriverl erowth factor (PDGF). The molec- 
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SUPPRESSION OF TUMORIGENICITY WITH CONTINUED EXPRESSION OF 
THE c-Ha-ras ONCOGENE IN EJ BLADDER CARCINOMA-HUMAN 
FIBROBLAST HYBRID CELLS 

A human tumor cell line (EJ) expressing an activated c-Ha-ras _oncoge_ne was 
fused with a normal human fibroblast cell line. This fusion resulted 111 hybnds that 
behaved as transformed cells in culture but failed to form tumors 111 nude (athymic) 
mice. After repeated cell passage, two_ tumorigenic segregants of t_he hybnds ~rose 111 
culture. The levels of expression of activated c-Ha:ras mRNA_ and its protein produce, 
p21, were similar in the EJ cell line, the nontumorigeruc hybnds_, and the rumorigemc 
segregants. DNA transfections of the hybnds _were performed with act1vat~d- c-H_a-ras 
plasmid constructs, and transfectants expressmg a 2-fold le_vel of c-Ha-rcs relative to 
.the hybrid cells were found to maintain the nontumonge111c phenotype .. We suggest 
that expression of the active c-Ha-ras oncogene ,s insufficient for the malignant trans- 
formation of these human cells. 

Geiser, A.G., Der, C. J., Marshall, C. J., Stembridge, E. J. 
Proceedings of the National Academy of Sciences, USA 83:5209-5213, July 1986. 

Other support: National Cancer Institute and the Philip and Clarisse Fay Fund. 

From the Department of Microbiology and Molecular Genetics, College of Medicine, 
University of California, Irvine. 

SELECTIVE TRANSFER OF INDIVIDUAL HUMAN CHROMOSOMES TO 
REC! PIENT CELLS 

Two hypoxanthine phosphoribosyltransferase-deficient human cell_ lines, D98/­ 
AH-2 and HTI080-6TG, were stably transfected with pSV2 gpt, a plasmid contammg 
the selectable marker Escherichia coli xanthine-guanine phosphonbosyl transfernse 
(Eco gpt). Hypoxanthine-aminopterin-thymidine-resistant_ transformants arose with a 
frequency of ca. 10• and contained mostly single, but occasional multiple, copies of the 
plasmid sequences. These transformants actively express the Eco gpt marker. S,_ngle 
chromosomes from two different HT\080 gpt transformants and one D98 gpt trans­ 
formant, containing the integrated plasmid se~uences, were transf~rred v_,a microcdl­ 
mediated chromosome transfer to hypoxanthme phosphoribosyl transferase-deficient 
mouse A9 cells. The transferred human chromosomes were identified as_ 2, 4 and_ 22 by 
using a combination of G-11 staining, G-banding, isoenzyme_ analysis, and_ 1~ situ 
hybridization. This system is being used to create a library of interspecies m1c1oce!l 
hybrid clones, each containing a_ unique single human chromoso~e 111 a mouse back­ 
ground. The complete library will represent the entire human karyotype. 

Saxon, P. J., Srivatsam, E. S., Leipzig, G. V., Sameshima, J. H., and Stanbridge, 
£. J. 

Molecular and Cellular Biology 5(1):140-146, 1985. 

Other support: National Cancer Institute and National Institutes of Health. 

From the Department of Microbiology and Molecular Genetics, College of Medicine, 
University of California, Irvine. 

PHAGOCYTES AS CARCINOGENS: MALIGNANT TRANSFORMATION 
PRODUCED BY HUMAN NEUTROPHILS 

In a study of the relation between chronic inflammation and carcinogenesis, C3H 
mouse fibroblasts of the I0T 1/2 clone 8 line (!OT 1/2 cells) were exposed to human 
neutrophils stimulated to synthesize reactive oxygen intermediates or to a cell-free 
enzymatic system generating superoxide (xanthine oxidase plus hypoxanthine). After 
exposure, the I0T I /2 cells were either placed in tissue culture or immediately injected 
into athymic nude mice. Both malignant and benign tumors developed in the mice 
injected with treated cells, but not in those injected with control cells; in one instance 
cells grown from one benign tumor subsequently developed a malignant phenotype. 
Malignant transformation was also observed in treated cells in the experiments in vitro. 

Weitzman, S. A., Weitberg, A. B., Clark, E. P., and Stossel, T. P. 

Science 227:1231-1233, 1985. 

Other support: American Cancer Society, National Institutes of Health, Edwin Hiam, 
and the Edwin Webster Foundation. 

From the Hematology-Oncology Unit, Massachusetts General Hospital Cancer Cen­ 
ter, and Department of Medicine, Harvard Medical School, Boston. 

AUGMENTED EXPRESSION OF NORMAL c-myc IS SUFFICIENT FOR 
COTRANSFORMATION OF RAT EMBRYO CELL WITH A MUTANT ras 
GENE 

The authors studied the effect of altered c-myc structure and expression upon the 
ability of c-myc to promote the transformation of normal rat embryo cells when it was 
supplemented by EJras (the mutant c-H-rasl gene from EJ/T24 bladder carcinoma 
cells). We tested several c-myc alleles cloned from normal and tumor tissues of chicken 
and human origin and found that only LL4myc (derived from a bursa! lymphoma in 
which an avian leukosis virus long terminal repeat resides within the first c-myc intron 
in the same transcriptional orientation) had cotransforming activity. No activity was 
observed with normal chicken and human c-myc alleles, two other bursal lymphoma c­ 
myc alleles (LL3myc and LL6myc) and two human c-myc genes (HSRmyc and DM­ 
myc) from human neuroectodermal tumor cell line COLO320, in which c-myc is 
amplified. Some of these inactive alleles had the following alterations that are fre­ 
quently found in tumor-derived c-myc: point mutations affecting the encoded protein 
(LL3myc): a truncated structure with loss of the first, noncoding exon (LL3myc and 
DMmyc); and proviral integration within or near the myc locus (LL3myc and LL6myc). 
The following two experimental approaches indicated that cotransforming activity was 
directly related to the transcriptional activity of the alleles in cultured rat cells: (i) when 
cotransfected into Rat-2 cells, LL4myc was more highly expressed than the other 
(inactive) alleles; and (ii) augmented expression of HSRmyc, DMmyc, or normal 
human or normal chicken c-myc placed under the transcriptional control of retroviral 
long terminal repeats or increased expression of normal human c-myc under the in- 
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ftuence of a retroviral enhancer element was accompanied by cotransformation activ­ 
ity. We concluded that augmented expression of even a normal _c-myc gene is sufficient 
for cotransforming activity and that additional structural alterations frequently found 111 
tumor-derived alleles are neither necessary nor sufficient for the gene to acquire rat 
embryo cell cotransforming properties. 

Lee, W. F., Schwab, M., Westaway, D., and v armus, H. E. 

Molecular and Cellular Biology 5(12):3345-3356, 1985. 
Other support: The George Hooper Research Foundation, National Institutes of 
Health and American Cancer Society. 
From the Department of Medicine, Cancer Research Institute and Howard Hughes 
Medical Institute Laboratory, Department of Microbiology and Immunology, U111ver­ 
sity of California, San Francisco. 

A DE-GLUCURONIDATION INHIBITOR REDUCES TIIE INDUCTION BY 
BENZO[a]PYRENE OF A 60-KILODALTON ONCOFETAL PROTEIN AND 
DNA BINDING IN VIVO 

The objective of the present study was to evaluate the possibility of reducing 
carcinogenicity of benzo[a]pyrene (BP) in rats by the use of 2,5-d1-O-acetyl-D-glu­ 
caro-l 4:6 3-dilactone (DAGDL). Our previous study demonstrated that DAGDL, a 
precu;sor ~f D-glucaro-1,4-lactone, known to be a natural inhibitor of -~lucuro111dase, 
caused a 70% reduction in the incidence of mammary tumor induction 111 rats by 7, 12 
dimethylbenz[a]anthracene (DMBA). Coadministration of DAGDL also reduced the 
induction of a 60 kd oncofetal protein shown to be associated with carc111ogenes1s and 
tumorigenesis, and markedly reduced binding of DMBA to ~rgan DNA. In th_e present 
study we have examined the effect of DAGDL coadministration on the induction of the 
oncofetal protein and its binding to organ DNA in_the rat: DAGDL suppressed by 75% 
the induction of the oncofetal protein by a carcmogeruc dose of BP. DAGDL_ also 
reduced BP binding to organ DNA, i.e. by 50-70%, depending on the organ exammed. 
DAGDL appears to act as an anti-carcinogen dependi_ng on the organ exam1?ed. 
DAGDL appears to act as an anti-carcinogen by inhibiting deglucuromdat1on of hy­ 
droxylated metabolites of PAH, thereby increasing detox1ficat1on and carcmogeruc 
clearance. 
Walaszek, Z., Hanausek-Walaszek, M., and Webb, T. E. 

In: Cooke, M. W. and Dennis, A. J. (eds.): Polynuclear Aromatic Hydrocarbon_s: 
Ninth International Symposium on Chemistry, Characterization and Carcmogencs1s, 
Columbus, OH: Battelle Press, 1984, pp. 947-959. 

Other support: National Cancer Institute. 
From the Department of Physiological Chemistry and The Comprehensive Cancer 
Center, Ohio State University, Columbus. 

DIETARY GLUCARATE-MEDIATED REDUCTION OF SENSITIVITY OF 
MURINE STRAINS TO CHEMICAL CARCINOGENESIS 

Serum [3-glucuronidase activity is shown to differ quantitatively in the following 
strains of mice, listed in order of increasing activity: C3H, C57BL/6 < BALB/c, 
DBA/2, ICR < SENCAR, A/He. The level of the enzyme in the murine strains is 
shown to correlate with the urinary excretion of 17-ketosteroids, which in turn reflects 
the endogenous level of androgens. Dietary calcium D-glucarate, an in vivo [3-glu­ 
curonidase inhibitor, reduced the steady state level of both [3-glucuronidase and 17- 
ketosteroid excretion in the highly susceptible A/He and SENCAR strains to that of 
strains known to be resistant to chemical carcinogenesis. Sensitivity of the A/H strain 
is significantly reduced by dietary calcium glucarate, which is shown to inhibit DNA 
binding and the induction of pulmonary adenomas by benzo[a]pyrene. 

Walaszek, Z., et al. 

Cancer Letters 33:25-32, 1986. 

Other support: National cancer Institute. 

From the Department of Physiological Chemistry and the Comprehensive Cancer 
Center, The Ohio State University, Columbus. 

USE OF SHORT DNA OLIGONUCLEOTIDES FOR DETERMINATION OF 
DNA SEQUENCE MODIFICATIONS INDUCED BY BENZO[a]PYRENE DIOL 
EPOXIDE 

Various organic agents that alkylate DNA are known to induce mutations in 
bacterial and animal cells. The precise nature and location of modified DNA sequences 
in such mutants are often difficult to ascertain. In this report, a IO-base-pair oligomer 
(BamHI linker) is treated with ( ± )-trans-benzo[a]pyrene- 7 ,8-dihydrodiol-9,10-epox­ 
ide and inserted into replicative form DNA of phage M!3 by ligation at a specific 
restriction site. Escherichia coli are transfected with the recombinant DNA containing 
the alkylated target, progeny viral plaques are selected, and their DNAs are subjected 
to DNA sequence analysis at the region of oligomer insertion. For the alkylated inserts 
used in this study, the DNA sequence analysis of progeny viral DNA showed that 
nucleotide deletions were present in every clone examined. These deletions occurred 
primarily, but not exclusively, at G-C cluster regions, varied from I to 24 base pairs in 
length, and include both target and nontarget nucleotides. A second type of repair, 
which restores most of the original nucleotide bases in the alkylated insert, is also 
implied by the DNA sequence date obtained. 

Wei, S.-J. C., Desai, S. M., Harvey, R. G., and Weiss, S. B. 

Proceedings uf the National Academy uf Sciences, USA 81:5936-5940, 1984. 

Other support: U. S. Department of Energy, American Cancer Society and National 
Cancer Institute. 

From the Franklin McLean Memorial Research Institute, 'the Department of Biochem­ 
istry and theBen May Laboratory for Cancer Research, University of Chicago. 
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