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Abstract

Ammonium transport using 14C-methylamine as substrate
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Maruniok, J.E, ond A G, DeBusk, Ammonium Meorosania crassa wild tyne, Tatum o (5Y4fg a) conidia, ocossesses an active trens-

port system for ammenium which con be characterized using 14 C-methylamine as an am-
transocrt using IdC—mefhyl::rmine- as substrote. monium enaleg. In nitrogen-deficient medium {Vogel's minimal medium with NH4NC3
omitted but containing 1 % glucose), the initial rate of uptoke of 14C-methylomine

shows Michaelis-Menten saturatien kinetics with a Vg, of about 15 mofes/g/min ond
a Ky, of obout 1.6 X 10-% molar. The determination of Michaelis-Menten constants was done over a range of 2 X 10-4Mto 5 X 1077 M methyla-
mine. The velocities (Table 1), were determined by initicl rates defermined from t, 2, 3 and 4 minutes somple points with conidia that had been
areincubated innitrogen-deficient medium containina 1% alurcase far 2 haurs neior ta the addition of ‘4('-me=rhy|nm'mp,

Toble 1 Figure |
Methylamine transoort rates of various substrate concentrations

Substrate conc. 2 x1074 1 %104 5xi0-5 2X10-¢ 1 x10-6 5x10-7 "
{molar) !— 7 amy

Velocity u:moles/g,/min 14,89 12,65 10,95 1.6¢ 0.85 0,45 y
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Transport rate greatly increases with nitrogen starvation, with or without glucose present,
However, if glucose is chsent, there is no saturation of transport even up to 2 mM methylamine.
Inhibition kinetics show that NHACI competitively inhibits (Kj- 4,7:.molar} 14C-methylamine
uptake, showing that methylemine is o suitable ammonium analog. Transport atoH 5.6 in nitro-
gen-deficient medium shows that prior development of transpert capchility is optimal ot pH3to
4. However, if developed ot pH 5.6 in nitrogen deficient medium containing glucose, subse-
guent transpert increoses with a pH increase up te pHS. In odditien to protein synthesis {as
exemplified by cycloheximide inhibition), energy is required to maintain or produce uptake
capability as demonstrated by sodium azide and Z, 4-dinitrophenc! sensitivity.  Furthermore,
transport is temperature dependent with a Qg of 1.9 between 20 and 30° C.
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Accumulation assays (in nirrogen-deficient medium containing gluccse)usmquc -methyt-
TIME  { HOURS)

amine, were performed with Tatum o, 74-CORB-1a, om| (FGSC #321), ond pmg;mtr;bat (Pm™nbg)
(FGSC #2406} (deficient in neutral, basnc, and general emino acid transport; Rao and De Busk
1975 B.B.A. 413:45; 1976 Neurospora Newsl. 22: 12-13) and con be compared in Figure 1.

[t is interesting to note that the absence of the NADP-linked glutamote dehydrogencse does not Conidial transport of 14C-methylamine ot 25° C
prevent methylamine (and presumably ammonium} Fransport since amy, which lacks this enzyme. by several strains of Neurespore crassainnitro-
is capable of 14¢- -methylemine transport, [t has been reported (Dubois, Grenson and Wiome gen deficient medium containing 1 % glucose.

1973 B.B.R.C. 50:967) thot glytamate dehydrogenaseless mutants in yeast are derepressed in The isotope concentration was | X 10-4 M at o
the presence of ammonium for ammonium repressible cctivities. The data implies that such specific activity of 0.1.Ci/0.1: mole/ml,

phenomena in Neuraspora may not be due to lack of transport of ammonium since am] trons-
ports methylamine even better than wild type.  Also, pmg:mir;bat {Pm™nbg) transports 14C-
methyiomine almost as well as the parental strain, Tatum o, which shows the separate identity of amino acid and emmonium transport systems.

A three day growth test ot 259 C revealed thot methylamine cannot serve as a carbon or nitrogen source for Neurospora. Instead, methylomine,
at 10mM, is toxic to Neurospora on o nitrate medivm (Vogel's medium N substituting KNQ3 for NH4NQ3) but not on an ammonium medium (Vogel's
medium N with NHzCl instead of MH4NO3), thus supporting the hypothesis that methylamine and ammonium ions utilize the same trensport system.
- - - Genetics Group, Department of Biologica! Science, Florida State University, Tallahossee, Floride 32306,
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