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Ne-(A2-isopentenyl) adenosine interference with methionine metabolism in axenic cultures
of mammalian cells

(Received 17 June 1968 ; accepted 31 July 1968)

N6-(A2-1SOPENTENYL) ADENOSINE (IPA) is located adjacent to the presumed anticodon in t-RNASer. T¥r
of yeast, plants and mammalian tissues.! It has biological activity as a cytokinin,? is toxic to some cul-
tured mammalian cells,? dogs and rodents,* and has exhibited therapeutic activity in one case of
human promyelocytic leukemia.5 Evidence will be presented herein that IPA interferes with methio-
nine metabolism in a line of cultured mammalian cells.
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Fi1G. 1. Growth of RPMI No. 2402 cells in RPMI medium No. 1379 supplemented with 29, by

volume calf serum in the presence of the following levels (uM) of IPA: (0), 15; (D) 3; (M, 1'5;

(@), zero. The triangles represent a culture in the absence of IPA inoculated with 1-5 x 108 cells
per ml.
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A cell line (RPMI No. 2402), derived from a small bowel carcinoma of the Syrian hamster,® was
grown in suspension culture in RPMI medium No. 1379 supplemented with 2% by volume of calf
serum, as described in detail elsewhere.” Cells were counted in a hemocytometer. Growth was inhibi-
ted by IPA (Fig. 1) and it appears that this effect is dose related. In the absence of IPA no lag
was observed while 1:5 uM resulted in a 30-40 hr lag. After 72 hr of incubation, the cells were har-
vested and washed by centrifugation with fresh protein-free medium. The cells were then hydrolyzed
in 6 N HCl in sealed tubes under N2 at 110° for 48 hr and a suitable portion was subjected to quantita-
tive amino acid analysis.® The amino acid composition of the cell protein of 106 cells revealed major
differences only in the methionine content. In Fig. 2 is plotted the methionine content of the cells
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FIG. 2. Methionine content per 108 cells harvested after 72 hr of incubation as described in Fig. 1.
The open symbol represents the high inoculum culture of Fig. 1.

against the IPA concentration in the growth medium. In order to test if nongrowing cells contain
less methionine than actively growing cells, 1-5 X 10¢ cells per ml were inoculated into the medium
and incubated for 72 hr. At this cell density, no further cell division is possible with this cell line.?- ¢
The methionine content of 108 cells from this culture is also indicated in Fig. 2. Although there is less
methionine in these cells than in the ones growing in the absence of IPA, it is significantly greater than
in the nondividing cells from the culture incubated with 1:5 uM IPA.

Growth inhibition by IPA could be overcome by the addition of methionine to the growth medium
RPMI medium No. 1379 is 200 #M in methionine). Typical results are illustrated in Fig. 3. At these
IPA levels, lag periods were again observed. The addition of methionine to essentially double the
methionine level in the medium resulted in a reproducible increase in the growth rate and almost
doubled the maximum cell density attained. The addition of methionine at the start of the experiment
gave results indistinguishable from those illustrated in Fig. 3. Methionine at the level employed had
no effect in the absence of IPA. Contrary to the findings of Bloch and Nichol? in bacteria, aspartic
acid at levels up to 0-03 M did not counteract the toxicity of IPA. Homocysteine was found to be
toxic to RPMI No. 2402 cells and therefore could not be tested.

These observations suggest that IPA can interfere with methionine metabolism. This compound
has also been shown to inhibit proline hydroxylation in man.!! In bacteria, IPA interferes with de
novo pyrimidine biosynthesis!® and with the methylation of #-RNA.12 It remains to be determined
whether any of these are the basis of its chemotherapeutic efficacy or its side effects.
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FIG. 3. The ability of methionine to overcome IPA-induced growth inhibition. Duplicate flasks con-
taining 6 uM (squares) and 12 pM (circles) IPA were inoculated with RPMI No. 2402 cells. After
45 hr of incubation, indicated by the arrow, L-methionine to a final concentration of 220 uM was
added to one of each of the duplicates and the subsequent cell counts are indicated by the solid sym-
bols. The open symbols represent the cultures in the absence of further additions of methionine.
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