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KINETICS OF CELLULAR PROLIFERATION

SCHEME A
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DNA

SCHEME B
ASP — dASP — dASPPP
GSP — dGSP — dGSPPP — ..
C5P — dCSP — dCSPPP — A
USP — dUSP  TSPPP /7

1

one-carbon TS5
THFA

Fig. |.—Known and hypothetical pathways of DN A synthesis starting with ribonueleo-
tides, with special emphasis on the “methyl shunt™ concept. The abbreviations used are:
5'-phosphates of adenosine, guanosine, eytidine, uridine (A5P,G5P,C5P,U5P); 5'-phos-
phates of deoxvadenosine, deoxyguanosine, deoxveytidine, deoxyuridine, thymidine
(dASP, dG5P, dCSP, dUSP, T5P); 5'-triphosphates of deoxyvadenosine, deoxyvguanosine,
deoxyveytidine, deoxyuridine, thymidine (dASPPP, dGSPPP, dCSPPP, dUSPPP, T5PPP);
deoxyribonueleie acid (DNA); THFA (tetrahyvdrofolic acid),

ponent of RNA—why not of DXNA? How does the emergence of such a “methyl
shunt” in biochemical evolution (if indeed it oecurred this way!) provide a cell
with more survival value?

The main thesis of this paper is that the “methyl shunt,” by operating only a
step or two removed from the final polymerization of deoxynueleoside triphos-
phates into DNA| could provide the eell with a very sensitive means of control-
ling DXNA synthesis,

Kornberg’s group has clearly shown that four deoxynueleoside triphosphates
must be present for DNA synthesis to oceur? If any one of the deoxynueleotides

be omitted, DNA synthesis does not oceur. The “methyl shunt” appears to be

esgecially sensitive to chemieal insult. A block here effectively leads to a halt ip

1B synthesis by depriving the DNA polymerase of an essential nueleoti
he earliest inhibitory effects of antifolic agents'” and of fl R P———




