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ABS'mAcr

1,S-Dinitrc::pyrene (1, S-INP) is an environmental contami.nant

which is mutagenic aId carcin:Jgeni.c. In both prokal:yoti.c aId

eukaIyotic cells 1,8-rNP is net:aboli.zed by nitroreduction aId 0­

acetylation to yield a nitrenium ion whi.dl bi.rx1s to I:NA. A metabolic

:intennedi.ate is 1-nitroso-8-nitrc::pyrene (l,S-N:tlP). 'Ihi.s thesis

examined the alA adducts fOD'lal by 1,8-NONP, aId the mutational

specificity of 1,8-NJNP in the lac! gene of £;. coli.

'Ihree alA adducts were fOD'lal in 1;. coli foll~ treatJnent

with 1,8-NONP. '!be major lesion (dG-C(S)-ANP), whi.ch e:atprised about

95% of the total adduct, was fonned at the C(S) position of

deoxyguanosine. It is likely that one of the minor adducts resulted

:.-fran reaction with deoxyadenosine, while the other minor adduct was a

~ct of either deoxyguancsine or deoxycyti.dine.

'!be ImItatior.al. specificity of 1,8-NONP was examined by

cloni.n:J aId sequenci.rg several humred lacr mutations which had been

:recovered fran four~. coli strains whi.ch differed with respect to

rNA repair backgroun:l. '!he:results suggested that 1,8-NONP imuced

many different types of I'lIltations, the DDSt praninent of whi.ch were

base substitutions, frameshifts ani deletions.

Frameshift uutations were iJXilloed i.., all E. coli strains

tested. However, the extent of ftameshift in::lucti.on was relatively

lC7tol in 1;. coli strains proficient in nucleotide excision repair,

suggesting that the premutagenic adduct(s) can be efficiently

recognized and repaired by the uvrABC excinucl.ease. 1/8-NONP-imuced
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fraIDeshift m.xtations c:xx:urred primarily at sequen::es of contiguous

guanine residues, and W1ere characterized by the loss of G:C base

pairs. 'Ihe frameshift nutatians exhibited marked site specificity,

consistent with an nincol:poration-sli~1IIOOdel for :frc;m'eshift

m..rtation. In saxe cases inverted and direct repeat'.s might contribute

to frameshift nutagenesis. '!he vast majority of ftameshi.ft nu.rt:ations

ocx:urred at G:C base pairs, and W1ere probably targeted by the major

CiG-<;(8)-ANP adduct.

Base substitution lIIItation was stLOIgly influenced by

cellular en:or-prone repair furx:tions. M;st of the base

substitutions were G: C => T:A transversions arxl were probably

taJ:geted by the major dG-C(8)-ANP adduct. However, a small number of

A:T => T:A transversions might have been taJ:geted by the minor

deoxyadenosine adduct. 'nle na:b1re of the base substitutions induced

by 1,8-NONP suggests that adenine is the most c:cmnon base

incol:porated duriJ'q error-prone bypass of the tW.ky OOA adducts.
~

'!he eOOpoints of 1lDSt deletion nutations were G:C rich and

c:ontained direct repeats, consistent with a slippage JOOdel for

deletion nutation. Sane deletion eOOpoints c:ontained sequences which

were s:iJni.l.ar to the p.It:ative recognition sequences for enzymes which
"
nick rNA durin:j replication and repair.
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