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high throughput screening for chemical mutagens
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Abstract

OBJECTIVE To establish recombinant enhanced green fluorescent protein (YEGFP) yeast cells regulated by RNR2 for
high throughput assay to screen chemical mutagens. METHODS RNR2 promoter was amplified by PCR from W303-1A
yeast genosome and was digested by enzymes. Then, it was ligated by T4 ligase with the linearized yeast reporter vector
containing the green flurorescent protein codon optimised for yeast (yEGFP). Plasmids of the transformants were identified
by enzymes and sequenced. The yeast yEGFP reproter vector regulated by RNR2 was constructed. The yeast strains
(W303-1A) were transformed with this vector by lithium acetate method. The fluororescent yeast cell (W303-1A/RNR2-
YEGFP) regulated by RNR2 was successfully constructed. W303-1A/RNR2-yEGFP cells were treated by Methyl
methanesulforate (MM S) 0-400 mg * L for 0, 4, 8, 12, 16 and 20 h before fluorescence was observed under an inverted
fluorescence microscope. Fluoroscent density was detected by multifunctional enzyme mark instrument, and the time for
the biggest fluorescent fold was selected as the optimised inducement time. Then, W303-1A/RNR2-yEGFP was treated by
the different concentrations of chemical mutagensfor 16 h, and the cell fluorescent density was detemined by
multifunctional enzyme mark instrument to find the sensitivity to this cell. RESUL TS The flurorescent W303-1A/RNR2-
YEGFP regulated by RNR2 was successfully contructed by identificantion. After W303-1A/RNR2-yEGFP was treated by
the different concentrations of MM S for the different time, the maximum fluorescent fold induction was 5.21 at 16 h, so 16
h was selected as the optimised induction time. After W303-1A/RNR2-yEGFP was treated by the different chemical
mutagents for 16 h, in DNA intercalation agents, the fluorescent density induced by actinomycin D and ethidium bromide
was not significantly different from that in control group; the fold induction was less than 1.5. In DNA alkylation




compounds, the cell fluorescent density induced by MM S 299 mg -+ Ll wasthe strongest, and the fluorescent fold
induction was 5.21, the fold induction was 1.9 for chlorambucil 200 ug * L1, but the fluorescent fold induction of
mitomycin C showed no difference from that in control, with the fold induction less than 1.5. In the DNA cleavage
mutagens, the cell fluorescent density induced by cis-Platinum 200 mg « Ll wasthe strongest and the most fold induction
was 3.7. And for 4-nitroquinoline-N-oxide(4-NQO) 3.1 mg * L bleomycin 12.5mg « L and phleomycin 200 mg * LY
the most fold inductions were 335, 326 and 353, respectively. Among the inhibitors of DNA polymerases or top-
oisomerase mutagens, the cell fluorescence fold induction for 5-fluorouracil 500 pg ¢ L1, hydroxyurea 570.45 mg * L and
camptothecin 30 mg * L! were 2.36, 2.65 and 2.53, respectively. Compared the fluorescent density induced by the non-
genotoxic compounds such as colchicine, canavanine and tetracycline with that did by the control, the no significant

differences were found. CONCL US| ON W303-1A/RNR2-yEGFP can screen many of DNA damage chemicals related to
DNA cleavage or synthesis block, with characteristics of rapid, convenience and high throughput.
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