
25 

Journal of Chromatography, 528 (1990) 25-34 
BLomedLcal Appllcatlons 
Elsevier Science Publishers B.V., Amsterdam - Printed in The Netherlands 

CHROMBIO. 5215 

Reactivity and adduct formation of a polyaromatic 
hydrocarbon, 7-bromomethylbenz[a]anthracene, . 

with chromatin histone proteins 

PAMELA C. STACKS* 

Department of Chemistry, San Jose State University, San Jose, CA 95192 (US A) 

and 

JOSEPH A. MAZRIMAS, MICHELE CORZETT and ROD BALHORN 

Biomedical Sciences DuGon, Lawrence Livermore National Laboratory, Livermore, CA 94550 
(US A.) 

(First received September 12th, 1989; revised manuscript received January 16th, 1990) 

SUMMARY 

The alkylation of histones by the direct-acting carcinogen 7-bromomethylbenz [alanthracene 
was demonstrated both in vivo and in vitro. The relative molar reactivity for mouse liver histones 
in vivo was H3 > Hl > H2b > H4 > H2a. The in vitro modification of histone H3 was examined in 
detail. Amino acid adducts stable to acid hydrolysis were separated after acetylation by reversed- 
phase high-performance liquid chromatography and characterized using ultraviolet absorbance 
spectra and synthetic amino acid adduct standards. Three major adducts were observed and ten- 
tatively identified as cysteinyl, lysyl and histidinyl adducts of histone H3. 

INTRODUCTION 

Carcinogens can have a number of macromolecular target sites owing to their 
chemical nature and reactivity. Although it is thought that the primary initi- 
ation lesions are associated with DNA, it has become clear that chromosomal 
proteins may be modified as well [l-3]. Our approach has been to examine the 
formation of adducts to the histones, proteins intimately associated with DNA. 
Since many DNA lesions are rapidly repaired, determination of the extent of 
histone modification may prove to be a more accurate biological dosimeter [ 31. 
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Extension of these studies to an analysis of adduct formation in vivo may be 
particularly important in light of the noted changes in histone associations in 
transcriptionally active chromatin: Solomon et al. [lo] have reported that his- 
tone H4 exhibits fewer protein-DNA contacts in heat-shocked active genes. 
Other studies [ 11,121 have indicated that the normally buried cysteine residue 
of histone H3 is accessible to chemical probes in transcriptionally active chro- 
matin. Depending upon the transcriptional state of the chromatin, one might 
expect different extents of histone modification or different sites of amino acid 
substitution. 
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