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A shuttle vector system for the study of mutational specificity
in cultured mouse cells
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We have developed a shutile vector system for the study of muftational specificity of
mutagens in culture cells. The 1.6 kb BamHI-PsH fragment of the plasmid pLPL, which contains
0.7 kb cDNA of the human HPRT gene, was ligated to the BamHI cloning site of a relroviral
shuttle vector pZipSVX1. A packaging mutant of Moloney murine leukemia virus was con-
structed by replacing the fragment of the left L.TR region of plasmid pML-48 with the Clal-Ball
fragment of pP8-2, which deletes a pat of the packaging signal sequenence ¢ of M-MuLV. The
mouse HPRT™ cell 2TGOR {BALB/c 3T3) was transformed to HPRT* with pZipSVHPRT vector
by following three ways; i) transfection with pZipSVHPRT DNA, ii) cotransfection with DNAs of
pMOVY™ and pZipSVHPRT, and iii) infection with the defective virus pZipSVHPRT produced
from cells cotransfected with pMOV¢~ and pZipSVHPRT DN As. Several tens of resulting HPRT™
(HAT® NEOF transformed clones of 2TGOR were selected. A few HAT* NEO® clones arised from
cotransfection with pMOVé¢~ and pZipSVHPRT DNAS release continuously defective virus
particles packed vector RNA into culture medium. The HAT* NEO® transformed clones of
2TGOR were selected further for their stability of integrated vector DNA, which was judged from
frequencies of spontanecus and EMS induced HPRT™ to HPRT™ mutations. Finally, six HAT®
NEO® transformed clones (two from pZipSVHPRT DNA transfection, one from cotransfection
with pMOV¢~ and pZipSVHPRT DNAs and three from infection with defective viruses) have ben
established. The integrated vector pZipSVHPRT was recovered as Hirt DNA from these cell
lines by COS cell fusion, and was amplified in E. coli BH101. The structure of the recovered NEO*
plasmid DNA was examined by restriction enzyme digestion. More than 50% of the recovered
plasmids found to retain unaltered structure of pZipSVHPRT and the remainders were partial or
total deletions extending from the HPRT to LTR. DNA sequencing analysis of the mutant HPRT"
genes are currently in progressing.
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Table I. Preliminary characterization of the HAT® transformants of 2TGOR transfected with
DPZIpSVHPRT

Number of transformants
Mode of transformation HAT®

The HAT® NEO®
clones with normal
level of spont.

The HAT® NEO*
HAT® NEQ* clones producing

(selected) {unselected) defective viruses 6TG* mutations
Cotransfection with ¥ 65
and pZipSVHPRT DNAs % 7 E
Transfection with
. 35 19 — 2
pZipSVHPRT DNA
Infection with 9
defective viruses ¢ o 3

Table 2, Characteristics of the stably transformed HAT* cell clones

Spont. mutation miﬁgi;;ilgf\%“ Recovery of vector U™ helper hunction
Cell line frequency HAT* or 6TG*/10° celis by COS fusion HAT® c.f.u./lO“‘ cells

or 6TG*/10° cells at 2 mmol. 16 hr. NEO"/5x10° cells cultured medium
L5178Y 0.7 17 — —
2TGOR <0.02 <0.05 e =
2TGOR/pZipSVHPRT-1 12 19 15 —
2TGOR/pZipSVHPRT-5 10 31.1 0 —
2TGOR/ ¥ /pZipSVHPRT-43 900 — 29 1.5x10*
2TGOR/ ¥ /pZipSVHPRT-62 20 168 25 1.0X10*
2TGOR/pZipSVHPRTv-1 9.5 25 63 —
2TGOR/pZipSVHPRTv-b 4 11.1 0 —
2TGOR/pZipSVHPRTv-12 6.5 88 227 —

Table 8. Structure of recovered vector DNAs deduced from restriction enzyme digestion

. Number of . Vector DNAs Structure of vector DNA
Cell line recovered NEO .

vector plamids examined I I |
2TGOR/pZipSVHPRT-1 16 13 5 1
2TGOR/pZipSVHPRT-5 0 0 —
2TGOR /pZipSVHPRT-31 31 21 It 3 7
2TGOR/ ¥ /pZipSVHPRT-43 95 24 8 3 13
2TGOR/ ¥ /pZipSVHPRT-62 38 i9 2 3 14
2TGOR/pZipSVHPRTv-1 119 11 6 4 1
2TGOR/pZipSVHPRTv-5 0 0 — -— —
2TGOR/pZipSVHPRTv-12 356 1490 22 10 8
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