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Shuttle vector system for the study of mutagenesis in cultured mouse cells
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cDNA Of the human Aprt gene was introduced into the BamHI cioning site of the retroviral
shuttle vector pZipNeoSV(X)1, The mouse cell line 2TGOR, a hypoxanthine phosphoribosyltra-
nsferase deficient derivative of Balb/c 3T3, was transformed with the vector and a few stably
transformed HAT'NEQ" clones were established. One of the clones, VH-12, contained a single
integrated copy of the vector in a provira) from. Using the VH-12 clone, we were able to identify
HPRT™ mutants arisen from mutations in the Aprf gene by a single step of selection for the 6
TG'NEQ" phenotype, recover efficiently the mutant ipr genes from the clonal population of the
mutant cells by COS cell fusion, and identify mutational alterations in the mutant hprt genes by
DNA sequencing. A relative small size of the hpre gene (700 base-pairs of the coding region)
allowed quick sequencing of the entire gene, and mutaed sequences of fifteen hprt~ genes have
been determined. The properties of cur shuttle vector system were particularly useful for analysis
of the mokcular mechanisms of mutational events in chromosomal DNA of mammalian cells.
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Table 1. Characteristics of stably transformed HAT'NEO' clones.

EMS-induced muta-

~ helper functi
tions of HAT® or ¢ helper function

Spontaneous mutation Recovery of vector

Cell line" frequency of HAT' T by COS fusion HAT c.fu./10° cells
or 8TG'/10° cells 6;:?11611 ?orcggshit (NEO7/1 x10° cells)®’  in culture medium®

1.5178Y 07 17 - -

2TGOR 0.02v 0.05> - -

PH-1 12 19 15 -

PH-5 10 31 0 -

¢~ /PH-62 20 168 25 1.5x10%

VH-1 9.5 25 63 -

VH-5 4 11 0 -

VH-12 6.5 88 227 -

™ Cell lines designated pH, ¢~ /pH, and VH were derived from transfection with pZipHprtNeo DNA,
transfection with pZipHprtNeo and gMOV¢~ DNAs, and infection with defective viruses, rerspecti-
vely.

¥ 2TGOR cells were not reverted to HAT" spentaneously or by EMS treatment so far the indicated
numbers of cells were examined.

® The amount of plasmid DNA recovered following COS fusion varied from experiment to experiment,
the numbers shown are the maximum for repeated experiments.

4 The ¢~ helper function was expressed as the number of HAT' colony forming units in 1 m/{ of culture
medium supporting the growth of confluent cells in a 10 mm dish.
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Table 2. Structure of recovered plasmid DNA deduced from restriction enzyme digestion.

Number of recovered

Number of plasmid

Structure of plasmid DNAY

Cell line NEQ" plasmids®’ DNAs examined I I m
PH-1 16 13 6 ! 6
PH.5 0 0 - B y
&~ /PH-62 38 19 2 3 H
VH-1 117 1 6 4 !
VH-5 0 0 y N P
VH-12 366 40 22 10 8

* The sum of experiments repeated at least twice.
» Plasmid DNAs recovered were digested with BamHl and EcoRI1+HindlIll, and the
structure of DNA was deduced from the patterns of bands in agarose gel as described in

the text.
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Table 3. Frequencies of mutagen-induced 6TG® and 6TG'NEQ" mutations in the VH-12 cell line.

Frequency of induced mutations/10° cells¥

Mutagen Ratio of 6TG" to TG'NEQ" mutations
6TG" 6TG'NEO'

Spont. 9.0 25 36

ENS 100 30 33

Uuv 20 6.5 3.1

X-rays 200 15 13.3

* Frequencies of mutagen-induced mutations were those exposed at doses of 2 mM X 20 hr, 10 J/m® and
500 rad, respectively for EMS (ethyl methanesulfonate). UV {ultraviolet light) and X-rays. For the
selection of 6TG" and 6TG" NEQO" mutants, 1X10° cells from a sample of the treated culture was
inoculaied into 100-mm dishes containing 6TG or 6TG NEO medium, respectively. The frequency of
mutations was corrected by the plating efficiency.

Table 4. Mutani fiprt~ genes and the 6TG phenotlype in VH-12 cells.

Number of the mutant clones Number of the mutant clones
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Table 5. Spontaneous mutations detected in the c-DNA of HPRT gene, which was integrated as a part
of shuttle vecor in a chromosome of mouse celi line V12,

mitant gene site mutational change ultered sequence
ACTGA —h =
STN-4 138-142 TGAAC duplication GGACTGAACGTCTT - GEACEGAACTGAACGTCTT
CTGAA ThrGluArgleu
STh-28 176 G»T GGAG{'SCCATCAC » GGAG"I'CCATCAC
GlyGlyRialia GlyValHiafia
STN-26 — —
St 196-201 - 16 or 6T cTefeTaTeCTCARG ~» CcTcTeTecTCARG
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Tyrdlaleudsp NondAlaLeudsp
5T-9 580 6T CCCTTGACTAT CCCTTTACTAT
ST-19 LeuAspTyn LeuTyrTyr
STN-29
A500-TKR-2
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