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The Inhibitory Effect of Diamino-
purine Riboside on the Growth

of Ophiostoma
NILS FRIES

Institute of Physiological Botany, University
of Uppsala, Uppsala, Sweden

The possible function of certain purines
and purine ribosides as intermediates in
the biosynthesis of nucleic acids has been
a matter of discussion for several years.
One way of gaining some insight into this
problem is to study the response of purine-
requiring mutants of microorganisms to
various postulated intermediates. 2,6-
Diaminopurine, free or in a ribosidic link-
age, has been suggested as a possible pre-
cursor of nucleic-acid purines, and was
therefore tested in experiments with
various purine-less mutants as well as with
wild type strains of the fungus Qphiostoma
multiannulatum.

As was earlier shown?!, free diamino-
purine is as capable as guanine in support-
ing the growth of the guanine-less mutants,
and in contrast to what has been found in
certain other organisms ®»3 it does not
possess any inhibitory influence upon other
Ophiostoma mutants or wild type strains.

Diaminopurine riboside, on the other
hand, coulg not be utilized by any of the
hypoxanthine-, adenine-, or guanine-less
mutants, but proved to be a strong inhibi-
tor of growth. In wild type strains a con-
centration of 30 x10"¢* M completely pre-
vented growth, whereas 3 x10-¢ M still
decreased the rate of growth considerably
(Table 1). Diaminopurine riboside prob-
ably acts as an antimetabolite to adeno-
sine, since this substance appeared more
efficient than the other purine derivatives
tested in counteracting the inhibition. A
similar effect has been noted in recent
studies on mammalian neoplastic tissues,
where the toxicity of diaminopurine ribo-
side can be blocked by adenosine (and
adenine) 58,

As a general conclusion from the experi-
ments with Ophiostoma it may be said that
the results do not support the assumption
of diaminopurine riboside being a normal
intermediate in nucleic acid biosynthesis
in this organism. ’

The author is greatly indebted to Dr. G. B.
Brown, Sloan-Kettering Institute, New York,
for the samples of diaminopurine and its ribo-
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Table 1. Effect of 2,6-diaminopurine riboside
(DAPR ) on the growth of a wild type strain,
No. 51, of Ophiostoma with and without a further
addition of other purine derivatives. The fungus
was cultivated in shake tubes (iriplicates) as a
conidial culture, and the growth was measured
photometrically 4. The figures in the table in-
dicate the growth attained after two days in per
cent of the control without any purines added.

Further addition, each 50 wmoles/lit.
DA Di-
l(f‘I:‘M Noneamino- A-de- Gpa.- Adg- Guf»
pu- |nine | nine | nosine| nosine
rine
0 (100 | 96 100 |100 96 | 100
3 87 | 87 87 | 85 89 87
5 75 | 37 58 | 51 82 79
10 20 9.7 | 12 8.1 66 37
30 5.4, 5.0 5.8 4.3 25 6.5
| 50 4.6 4.6 4.6 3.9 18 4.3

side. The investigation was supported by a
grant from Eli Lilly and Co., Indianapolis, Ind.

1. Fries, N. J. Biol. Chem. 200 (1953) 325.

2. Elion, G. B. and Hitchings, G. H. J. Biol.
Chem. 187 (1950) 511.

3. Balis, M. E., Levin, D. H., Brown, G. B,,
Lion, G. B., Vanderwerff, H. and Hitchings,
G. H. J. Biol. Chem. 199 (1952) 227.

4. Fries, N. Physiol. Plantarum 2 (1949) 78.

5. Biesele, J. J., Berger, R. E. and Clarke, M.
Cancer Research 12 (1952) 399.

6. Brown, G. B. Texas Repts. Biol. and Med. 10
(1952) 961.

Received June 29, 1955.

The Content of Polyglucose of

Glycogenic Nature * in Escherichia

coli B during Growth in Media

Deficient in Nitrogen and Carbon
T. HOLME and H. PALMSTIERNA

Bacteriological and Chemical Department I,
Karolinska Institutet, Stockholm., ‘Sweden

uring an investigation of Escherichia
coli B cultivated by the continuous
technique at different growth rates, it was

* For the sake of brevity called “’glycogen” .
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Table 1.
Time Number “Glycogen” Mg "’Glycogen”/
Exp. after of % of dry ’’glycogen” [cell
inoculation cells/ml weight per liter of mg X 10712
in min x 108 culture
A 0 0.75 2.1 0.3 3.8
L.E: NHOL g 15 54 33 32.8
C.8.: lactate * ' : P
140 2.7 6.1 4.8 20.6
’ 180 4.5 9.3 10.4 317.6
220 4.6 12.2 13.6 50.6
NHO! 260 4.9 15.3 18.2 63.1
added 270 5.3 13.8 17.2 58.5
325 8.5 7.5 14.2 33.4
475 - 0.4 3.5 —
B 0 1.0 2.1 0.3 2.6
L.F.: lactate 90 0.74 7.8 1.6 20.3
C.8.: lactate 360 7.0 4.1 5.4 7.7
420 10.0 2.7 5.7 5.7
480 15.0 2.8 7.0 4.7
600 16.0 4.6 12.0 7.5
lactate 660 16.0 5.7 15.5 9.7
—> 720 16.0 6.4 17.2 10.7
added 780 22.0 6.9 26.8 12.2
840 26.0 5.4 25.2 9.7
C§ L.F.: NH,CI 0 1.2 6.6 1.3 10.4
C.8.: glucose 60 1.2 13.4 3.2 26.0
NH,Cl 150 1.7 11.0 5.6 33.0
—> 300 2.8 21.0 21.2 75.7
added 375 5.9 11.9 24.6 41.6
D 0 1.1 1.9 0.3 2.5
L.F.: NH,Cl 140 2.1 5.4 3.7 17.7
C.8.: lactate 300 6.3 18.2 17.56 217.8
No addition of L.F. 540 5.7 §§ 21.4 25.2 44.9

L.F.: limiting factor. C.8.:

carbon source.

§ After 200 min. the number of cells remained constant at 2.8 x 10 per ml.
§§ Difficult to count in the Buerker chamber because of the scanty contrast.

found that the nature of the limiting factor
had 8 profound influence on the “glyco-
gen’ ’ content of the cells. In order to ob-
tain additional information, it was regarded
as essential that also cells obtained in
batchgrowth were investigated, where the
growth was limited by the nitrogen source
(NH,Cl) or by the carbon source (sodium
lactate).

Experimental. In two experiments (A and
B) the culture volume was 30 litres. In the
other two (C and D) it was 5 litres. The culti-
vation and harvesting procedures are previ-
ously described !. The main substrate was
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Friedleins synthetic medium containing Na-
lactate as the carbon source and NH,CI as the
nitrogen eource 2. In one experiment (C)
glucose was the carbon source 3, In the media
deficient in nitrogen (A, C, and D), the NH,Cl
was 0.75 x 1078 M. The carbon deficient
medium (B) was 1.67 X 1072 M with regard to
lactic acid. After the initial lag and multi-
plication periods, the cells stopped to divide
because of the deficiency of the medium. After
an additional time of 1.6 hours in the nitrogen
deficient cultures and of 4 hours in the carbon
deficient one, an amount of the limiting factor
was added to make the cultures (A, C, and B)
0.02 M and 0.1 M, respectively.
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Table 2.
Time after Cold TCA-N + hot TCA-N
Exp. inoculation mg per liter  per cell Cold TCA-N |
inminutes  of culture mg x 10-12 Hot TOAN ratio
‘B 360 5.8 8.3 1.5
L.F.: Na-lactate 480 9.9 6.6 1.6
540 11.3 6.6 1.6
600 10.3 6.4 14
660 10.0 6.3 1.3
720 9.6 6.1 1.5
721 sodium lactate added
780 13.1 5.9 0.7
840 15.56 6.0 0.4

The “’glycogen’ was isolated and the glucose
obtained from the “’glycogen’ as described in
a paper to follow ¢. The trichloroacetic acid
(TCA) extraction in experiment B was per-
formed according to Schneider °,

Results. The results of the ’glycogen”
determinations are presented in Table 1.
A very rapid increase of >’glycogen’ per
mg of dry cells, and per cell wasfound
during the first 60—90 minutes (the
lag phase). Then the *’glycogen’ decreased
until the cell division rate began to de-
crease, indicating the beginning of the
starvation phase. From this moment on a
rapid increase in ’’glycogen’ content was
found in the nitrogen deficient cultures.
In the carbon deficient culture there was
also an increase during the same phase,
but its rate was slower. After the addition
of the limiting factors the cells began to
multiply again. During this seccnd multi-
plication phase the ’glycogen” content
immediately decreased in the nitrogen de-
ficient cultures. In the carbon deficient
one there was a short lag phase during
which the “’glycogen” content of the cells
increased slightly, followed by a decrease.

In order to obtain a rough estimate of
the relationship between the low and high
molecular nucleic acid fractions, the cells
were extracted with TCA according to
Schneider 5. The cold TCA fraction con-
tains mainly low molecular and the hot
TCA fraction high molecular nucleic acid
derivatives.

The ratio between the nitrogen in the
cold and the hot TCA extracts was higher
than 1.3 during the whole carbon deficient
period in experiment B, where Na-lactate
was the limiting factor. After the addition
of lactate the ratio rapidly decreased
(Table 2).
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On the Correspondence between
Thermocells and Isothermal Cells

HANS HOLTAN JR.* and JAN KROGH-MOE

Institutt for Teoretisk Kjemi, Norges
Tekniske Hggskole, Trondheim, Norway

theoretical relationship between the
thermopotential difference of two pure
thermocells and the corresponding iso-
thermal cell has been derived recently by
Holtan 1,2,
Consider for instance the thermocell

Pt(H,); HClaq; (H,)Pt (1)
T T + 4T

For the differential thermopotential
difference of this cell we write (dp/AT),.
Consider then the thermocell

Ag; AgCl, HClug, AgCl; Ag (2}
T T + AT

For the differential potential difference
of this cell we write (4¢/A4T'),.

* Present address: Det Norske Zinkkom-
pani A/S, Eitrheim, Odda, Norway.
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