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DATA EVALUATION REPORT

STUDY TYPE: Primary DNA Damage: Mitotic Gene Conversion
(Ssaccharomyces cerevisiae) (2 studies)

MRID NO.: 116489 & 116491 TOX. CHEM. No.: 320

TEST MATERIAL: 2, 4-DP (purity not specified)

SPONSOR: Amchem Products, Inc., Ambler, PA

TESTING FACILITY: Pharmakon Laboratories, Scranton, PA

CITATION: Two studies:

1l). Naismith, R.; Matthews, R.; Godek, E. (1979) Summary Data:
Mitotic Gene Conversion-Saccharomyces cerevisiae: Study
No. PH-304-AM-179-2,4-DP. (Unpublished study received
Mar 26, 1979 under 264-231; prepared by Pharmakon Labo-
ratories, submitted by Union Carbide agricultural Products
Co., Inc., Research Triangle Park, NC; CDL: 237875-Q).

%2). Naismith, R.; Matthews, R.; Godek, E. (1979) Summary Data:
Mitotic Gene Conversion-Saccharomyces cerevisiae: Study
No. PH-304-AM-19-DP. (Unpublished study received Mar
26, 1979 under 264-231; prepared by Pharmakon Labo-
ratories, submitted by Union Carbide agricultural Products
Co., Inc., Research Triangle Park, NC; CDL: 237875-S)

CONCLUSION: The two mitotic gene conversion studies carried
out using strain D7 of S. cerevisiae. The first study used
a broad range of 2, 4-DP concentrations (from 0.001 to 10
mg/ml); the 2nd study tested the range of concentrations
from 4 to 10 mg/ml. For each dose level, 30 replicates
were carried out. These two studies had been reviewed
(Holder; Tox. Doc. No. 001995; Attachment 1). Additional
data taken from the submission are presented in Attachment
2 to supplement the extracted data presented in the Holder
review.

The data indicate that 2,4-DP caused a statistically sig-
nificant increase in the number of convertants at 6, 8, and .
10 mg/ml treated yeast. These increases also showed a dose-
related effect, which requires no metabolic activation.

A combination of these two studies provides adequate
information for a mitotic gene conversion assay in yeast
and is considered as an acceptable study.
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§5.0 Gene Conversion in Saccharomyces Cervisiae D7 [two experiments].
(Section P of 264-231; EPA 237875)

This test measures the unilateral replacement of a defective
locus in the tryptophan operon in sister chromatids. The locus
is in trp 5 where two mutations exist: trp 5-12 and trp 5-27.
This organism is try -. Mutation causing normal sequences to
unilaterally replace the defective locus will restore wild type
activity (trp *). Thus, if the cells are challenged with test
compound the number of convertants that occur on trp minus medium
reflect the gene conversion events. This process is normally
rare occuring only once per 105 cells/generation, but can be
greatly increased by a mutagen.

Concentrations of 2,4 DP acid employed were 10, 1, 0.1, 0.001,

0.001 mg/ml. At the high dose there was 2.3 X 10-4 moles/37.5

X10 cell. NQO at 10-5 M was the positive control and phosphate
buffer was negative control.

Results were:
Exp. # 1 (Range Finding)

<i: Conc: ['] .001 .01 0.1 1.0 10 10-°M NQO

Convertants
per 105 cell 3.4 3.1 3.6 3.2 3.0 5.6 30.7

% survival 100 89 88 ° 86 79 59 78

Another study with the same protocol but different doses was
performed. Results were:

; 10-6
Conc: o 4 6 8 10 12 NQO
convertants
per 10-5 cells 0.7 0.9 1.3 3.5 3.6 0.62 4.4
Su;viva] 100 83 83 77 66 18 90
(% .
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In exp. £1 it is seen that 10 mg/ml produces a sianificant number
of mitotic gene conversions (p=.001). Concentrations of < }
mg/ml were ineffective. In exp. #2 the range of response was
more accurately defined with 4 mg/ml being marginal and 6, 8, and
10 mg/ml showing a definite dose response (p=.001). The 12 mg/ml
concentration was toxic as shown by the precipitous drop in survival
(18%2). It should be noted that response to the same amount of
NQO in both experiments was different (30.7 in exp. #1 and 4.4
in exp.# 2). This means that the cells in exp. #1 were more
responsive than those cells in exp. #2. However, this does not
alter the interpretation of the results.

Conclusions: 2,4 DP acid promotes gene conversions during mitosis
at concentrations > 4.0 mg/ml causing Saccharomyces Cervisiae to
mutate trp - trp +. No metabolic activation studies were presented
in these studies.

Claffification of Study : Yalid, only for unactivated 2,4 DP
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