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ABSTRACT Excision repair after combined treatments of
U¥ and BN-acetoxy-Z-acetylaminofluoreme (AANF) wag
studied by three different techniques in cells
proficient in UV excision repair and in cells deficient
in UV repair. Two patterns of repair were observed: A)
in repair proficient cells total repair was additive,
and B) in repair deficient cells total repair was much
lesg than additive-—usually 1less than observed for
geparate treatments—-—and AAAF inhibited dimer excision.
We conclude that in the lst class of cells pathways for
repalr of UV and AAAF lesions are mot identical, and in
the 2nd class the residual excisfon enzymes are
different from those in repair proficient cells.

INTRODUCTION

UV induced pyrimidine dimers and AAAF lesioms iu DNA are
substrates for excision repair in human cells, and AAAF dam-
age mimles UV damage in the following ways: A) both are re-
paired by a long patch mechanism ( ~ 100 nucleotides) (1),
B) xeroderma pigmentosum {XP) cells deficient in repairing UV
damage are also deficient in repairing AAAF damage {1-3), and
C) XP cells are more sensitive than normal cells to the cyto—
toxic and mutagenic activity of both UV and AAAF (4). The
amount of excislon repair of dimers and AAAF lesions satu-—
rates at high doses (5,6). Hence, 1f AAAF truly mimicked
UV damage one would expect that the amount of repair from a
combined treatment using saturation doses would be less tham
the sum of the treatments separately. We investigated cell
lines proficient in UV excision repair (normal human, XP var-—
iant, ataxia telanglectasia, Fanconi's anemia, and Cockayne
syndrome) and repair deficient cell lines {(Chinese hamster
V=79, and XP groups C, D & E). Three techniques were used to
measure repalr: unscheduled DNA synthesis weasured radio-
autographically (7), the photolysis of BrdUrd incorporated
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into parental DNA during repair (1), and the loss of sites
sensitive to UV endonuclease (8).

RESULTS

The three techmiques gave equivalent vesults (9, 10, and
uvapublished data) (Fig. 1 and Table 1). We observed the fol-
lowing: 1) repair of UV and AAAF damage saturates, 2) AAAF
repair mimics UV repair qualitatively, 3) in repair profi-
cient cells repailr is additive at saturating doses of UV and
AMAY, and 4) in repair deficient cells, rzepair due to com-
bined treatment with both agents {s much less than additive
and actually is inhibilted at saturating doses.
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FIGURE 1. The average number of grains per nucleus for’
various UV doses, AAAF concentrations or combined treatments
in normal human and V-79 cells. Wavy line indicates additiv—
ity (from references 9 and 10).
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DISCUSSION

We have no unique explznation for the phenomena observed
but suggest the following: since over the range of doses used
the damage iIncreases proportionately with dose, the measure
of saturation of repalr after UV and AAAF is due to satura-
tion of repalr systems and not of damage. The rate limiting
step in the excision repair prucess seems to be the incision
step (9,10). The following are possibilities to explain why
incision is limiting at high doses: A) inaccessibility of
lesions to endonucleases (this ig 2r:uled out by the fact that
at very high UV doses (~ 100 Jm °) there is no decrease in
the numbers of dimers removed (unpublished data)), B) limit-
ing amourﬂ: of enzymes or complexes of enzymes , C) limiting
cofactors”, and D) similar enzymes but the production of
products that Inhibit incision or accessibility. This also
is ruled out by additivity in repair proficient cells.

lFot example, incision activities might be part of a
small number of repair enzyme complexes and 1f a later step
in repair—say excision——was not completed a subsequent in-
ciszion might not take place. In such a situatiom the rjate
limiting step would be excision but in most experiments would
appeay to be incision. ,

For example, a DNA binding protein necessary for ef=-
ficlent endonuclease reactivity.



Some possibilities to explain the similarity between UV
and AAAF repair are: A) same enzymes and cofactors or com—
plexes of them working on both lesions, B) different enzymes
or enzyme complexes but szme cofactors, C) same enzymes but
different cofactors, and D) similar or different excisign
systems but similar accessibility to endogenous enzymes .
We can rule out A because of the additivity observed in re-
pair proficient cells and D does not explain the inhibitory
effects observed in repair deficient cells.

Hence, we conclude: A) in repair proficient cells addi-
tivity implies that AAAF does not completely mimic UV as far
as repar is concerned, and that there are different enzymes
or complexes of enzymes and cofactors for incision of the two
types of damage, B) inhibition of repair after a combined
treatment in repair deficient cells seem due to less or dif-
ferent types of endonucleases and ccfactors than in repair
proficient ceils for both UV and AAAF lesions.

We suggested models to explain these data (9,10). There
are complexes of repair enzymes and cofactors specific for UV
and AAAF in repair proficient cells, and mejor or minor pro-
ducts inhibit ea 1 other in repair deficient cells.
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1This possibility ascribes the defect in XP cells to
the inaccessibility of their DNA.



