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1. Introduction

An inducer that can be released by various types
of cells in culture into the tissue culture medium,
can induce in vitro the formation of colonies of
normal macrophages and granulocytes from single
undifferentiated hematopoietic celis {1—3]. Coio-
nies derived from these single cells contain mature
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locytes. Induction of colony formatlon requires

a protein with a molecular weight of 65—70,000,
and a small molecular weight co-factor (SMF) [4].
Cyclic AMP [5] can substitute for SMF in activating
the protein (MGI) that induces the multiplication
and differentiation of macrophages and granulo-
cytes, when inducing activity was assayed with calf
serum in the tissue culture medium but not in assays
with horse serum [4].

In the present studies, cyclic AMP has been com-
pared with other nucleotides and their purine and
pyrimidine bases, for the ability to activate the dif-
ferentiation-inducing protein MGL. It is shown that
the protein can be activaied by all nucleotides con-
taining adenine and by adenine itself. Since certain
messenger RNAs contain adenine-rich sequences
[6], the requirement for adenine suggests that MGI
acts by inducing the synthesis of a specific adenine-
rich messenger RNA.

2. Materials and methods
MGTI released into the serum-free conditioned
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medium of a tissue culture line of mouse cells was
separated from SMF by Diaflo Ultrafiltration, using
membrane XM-50 with excluding molecular weight
of 50,000 [4]. Induction of colony formation was
assayed on cells cloned in 0.33% agar medium on

2 0.5% agar medium base [1]. Samples of different
voiumes from the solutions to be tested were made
up with Eagle’s medium with a four-fold concentra-

tion of amino acids and vitamins (FM\ to a con-

stant volume of 5.5 ml. To this was added an equal
volume of a mixture containing agar, 2 X EM and
calf serum, to give a final concentration of 0.5%
agar and 10% calf serum. Each assay was carried out
in duplicates containing 5 ml per plate. The cells

for cloning were taken from embryo livers of ICR or
S"‘V’R Dlldlll Uf uu\.c d.l. dquL Lhe 17th—19lh dﬂy’

of gestation. Cell suspensions were made as de-
scribed [2] and aliquots of 1.7 ml of the soft agar
mixture (0.33%) containing 8 X 10* embryo liver
cells were seeded on the 0.5% agar base. Colonies
were counted microscopically between 7 and 10
days after seeding. The nucleotides and bases tested
were: Cyclic AMP; adenosine 5'-phosphate (A-5'-P);
adenosine 2’ and 3'-phosphate (A-2"-P and A-3'-P);
cytidine 2’ and 3'-phosphate (C-2"-P and C-3'-P);
uridine 5'-phosphate (U-5' -P). (Schwarz Blotesearch)
uridine 2’ and 3'-phosphate (U-2"-P and U-3'-P); gua-
nosine 2’ and 3’ phosphate (G-2'-P and G-3'-P)
(Calbiochem.). Adenine; uridine; thymine (Sigma
Chemical Co.), and guanine {Calbiochem.). Nico-
tinamide-adenine dinucleotide, oxidized (NAD+)
and reduced (NADH), and nicotinamide-adenine
dinucleotide phosphate (NADP+) (P-L Biochemicals,
Inc.).
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Fig. 1. Induction of colony formation by MGI in the presence

of mononucleotides.
3. Results and discussion

Varying concentrations of each nucleotide and
their purine and pyrimidine bases were tested with
a constant amount of MGI equivalent to 1 ml of
the original conditioned medium. The results ob-
tained with the nucleotides bioassayed in calf serum
are shown in figs. 1 and 2. The addition of all nu-
cleotides containing adenine gave inducing activity
at low concentrations (525 ug per assay). The nu-
cleotides with uridine and cytidine did not have any
effect over a wide range of concentrations (5—500
ug). In the case of G-2'-P and G-3'-P, about 200
colonies were obtained only at high concentrations
of the nucleotide (100—500 ug). When adenine it-
self was assayed, concentrations as low as 0.5-2.5
ug were sufficient to induce about 200 colonies.
There was no-induction of colony formation by
equivalent concentrations of thymine, guanine and
uridine. There was also no induction of colony for-
mation by any of the nucleotides or bases in the ab-
sence of MGI. When the bioassays were performed
in horse serum instead of calf serum, none of the
nucleotides tested could substitute for SMF. This
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Fig. 2. Induction of colony formation by MGI in the presence

of dinucleotides.

is in agreement with the previous observation that
cyclic AMP could not substitute for SMF in horse
serum [4].

The activation of MGI differs from the change
in cell morphology induced in cultured fibroblasts
by cyclic AMP [7, 8], since this change in cell mor-
phology was not induced by AMP or adenine [8].
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