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In order to elucidate the control mechanism of mammalian cell proliferation, we have mainly
studied the mechanism of mammalian chromosome replication as a whole. We have chosen three
approaches. First approach is a genetic one. Certain number of temperature-sensitive (ts) mutants
were isolated from mouse FM3A cells. One of the ts mutants, designated as tsF'T 20, was shown
to contain heat-labile DNA polymerase a (pol. a). By the use of this mutant strain, it was proved
that pol. a is essential for mammalian DNA replication. In addition, the human gene for pol. & on
the X chromosome was assigned. We have also identified several mutants including a mutant
defective in cytokinesis, a mutant defective in H1 histone phosphorylation, and a mutant which
has heat labile ubiquitin-activating enzyme, E1. As for the isolation of mutants from mammalian
cells, we have shown that a new type of nucleoside analogue, N%aminocytidine, is effective on
mouse FMB3A cells. Second approach is an enzymological one. FMB3A cells were used for the
identification and characterization of enzymes and proteins supposed to be involved in DNA
replication. DNA polymerase a/primase complex, a primase stimulation factor, four DNA-
dependent ATPases, three pol. @ stimulation factors, DNA topoisomerases I and Il have been
identified, as well as a stimulation factor for the assembly of nucleosome. DNA helicase activity
was detected in two of the DNA-dependent ATPases (B and Cl). Third approach is the reconstitu-
tion of DNA replication in cell-free system. By use of polyoma virus DNA as a template, cell-free
extract from FM3A cells supported DNA replication in the presence of polyoma virus large
T-antigen. This cell-free system will be usefull for the analysis of the function of replication
enzymes and proteins as well as the characterization of ts mutants.
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. No. of isolated colonies(A No. of ts mutants
Selection system (A) B (B)/(A)+ 100
Randomly growing 1176 5 0.425
Synchronized at S phase 1680 . 44 276
) No. of ts mutants
Selection system
0-40% 41-60% 61--80% 81-100%
Randomly growing 0 g 2 0
Synchronized at S phase 2 11 9 7
* Percentage of *H-dTMP incorporation: 39°C, 5 h/39°C, 0 h.
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Group Strain Phenotype ts Protein Arresting point
(A) tsFT 20 DNA ts DNA polymerase a G1/8-5
(B} tsFT b

tsFT 21 DNA ts

is 85 Disappearance of uil 2A Ubiguitin-activating 5G2
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£)] tsFT 107 DNA ts Unknown G1/8-5
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(G) tsFT 141 DNA ts Unknown 5-G2
{H) tsT 244 DNA ts Unknown G1/8-8

Decrease in nuclear
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{I) tsFT 50 Multinuclei formation Unknown M*
6)] tsFT 101 Multinuclei formation Undnown M*
{K) tsFT 74 Micronuclei formation Unknown M*
(L) isFT 210 Defect in hyperphosphor- H1 kinase(?} G2

tsI'T 666 ylation of histone H1

* These cells were not arrested in the M phase but were defective in M phase function,
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