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DNA damage induced by near ultraviolet (UVA) and signal transduction

NEGISHI, Tomoe
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We have investigated the involvement of UVA in mutations and DNA damage in
somatic cells using Drosophila melanogaster larvae. 365-nm-LED (a high-dose-rate UVA source) was
mutagenic in mei-41 than in mei-9. The mei-41 gene was shown to be an orthologue of the human ATR gene,
which is involved in the repair of DSBs through phosphorylation of histone H2Ax. LED-UVA was mutagenic in
the urate-null strain at doses that were non-mutagenic in the urate-positive strain. We also observed
that reactive oxygen species were produced in larvae by LED-UVA irradiation. At higher doses of LED-UVA,
levels of phosphorylated H2AvD (y -H2AvD) increased significantly in the urate-null strain but not in
wild-type. It was reported that ATR functions on DSB repair in D. melanogaster. Taken together, we
propose a possible pathway for UVA-induced mutation, whereby DNA double-strand breaks resulting from
oxidative stress might be responsible for UVA-induced mutation in somatic cells of D. melanogaster
larvae.
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Table 1 Mutagenic activity of UVA in urate-positive and urate-null Drosophila

Dose No. of wings Small spots Large spots Total spots  Survival®
(kJ/m?) (Spots/ wing) (Spots/ wing) (Spots/ wing)
Urate (+) (ma-I +/-)
0 76 6 (0.08) 1(0.01) 7 (0.09) 1.00
609 74 10 (0.13) 2(0.03) 12 (0.16) 095
789 80 10(0.13) 3(0.04) 13 (0.16) 1.05
1003 60 7 (0.11) 0(0.00) 7(0.11) 0.71
Urate (-) (ma-1-/-)
0 104 20(0.19) 5(0.10) 25(0.24) 1 1.00
609 112 72 (0.64) ** 19 (0.19) ** 91 (0.81) ** 0.82
789 102 71 (0.70) ** 19 (0.17) *=* 90 (0.88) ** 090
1003 926 51(0.53) ** 10 (0.05) 61 (0.63) ** 0.69

a; Survival is presented as a ratio of number of flies from irradiated larvae to number of
flies from non-irradiated larvae.

#: P <005, **: P <001, significant differences relative to non-irradiated control by the
chi-squared test. 11: P < 0.01, significant differences relative to uatg (+) non-irradiated
control by the chi-squared test. UVA Fluence; ] 30-140 W/m?2
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Table 2 Mutagenic activity of UVA in mei-2 and mei-41 strain

Dose No.of wings Small spots Large spots  Total spots
&I/ mz) (Spots/ wing) (Spots/ wing) (Spots/ wing)
mei-9 (excision repair deficient)
0 50 431 (8.62) 11 (0.22) 442 (8.84)
609 50 462 (9.24) 11 (0.22) 473 (9.46)
813 50 483 (9.66) * 13 (0.44) 496 (9.92) *
1016 50 502 (10.04) ** 22 (0.44) * 524 (10.48) **
mei-41 (postr repair defici ATR h loge)
0 56 736 (13.14) 11 (0.2) 747 (1334)
614 50 725 (14.5) * 13 (0.26) 738 (14.76) *
819 50 746 (14.92) *=* 10 (0.2) 756 (15.12) *=*
1023 56 908 (16.21) ** 18 (0.32) 926 (16.53) **

*: P <005, **: P<0.01, significant differences relative to non-irradiated control
by the chi-squared test.
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#P <0.05,""P < 0.01; the significance relative to data obtained from non-irradiated samples was evaluated using the Student’s t-test.
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