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Fig. 2 q, Isolation of methylenetetrahydrofolate reductase by gel
filtration on Sephadex G-200. 10 mg methylenetetrahydrofolate
reductase (specific activity, 0.1 U mg?) purified from pig liver
by the method of Kutzbach and Stokstad!* was applied to a
Sephadex G-200 column (1.5%95 c¢m) equilibrated in 10 mM
potassium phosphate buffer, pH 7.5 containing 1 mM EDTA
and 1 mM mercaptoethanol. Fractions were assayed for protein
(Ase0) and for methylenetetrahydrofolate reductase (@) and
dopamine methyltransferase (Jll) activities as described in the
text. b, Isoelectric focusing of methylenetetrahydrofolate
reductase. 10 mg methylenetetrahydrofolate reductase was
electrofocused at 4 °C in a 110 m! LKB column using ampholine,
pH 3.5-5.0, in a 20-60Y%; glycerol gradient. When electrofocusing
was complete the column was drained and 2 ml fractions were
collected. The pH value and the activities of methylenetetra-
hydrofolate reductase (@) and dopamine methyltransferase ()
of the fractions were measured. The recovery of enzyme activity
was 50-60%

isoelectric point of 4.8 (Fig. 2b). A similar result was
obtained when dopamine methyltransferase, partially
purified from hovine brain by the method of Laduron’,
was assayed by isoelectric focusing.

Active fractions from the gel filtration column were
pooled and concentrated and used to investigate the effects
of several additives on enzyme activity. The assay procedure
for methylenetetrahydrofolate reductase routinely includes
the addition of 2 M FAD which produces a fourfold
stimulation of the rate observed in the absence of the flavin
coenzyme'' and, correspondingly, the activity of dopamine
methyltransferase was shown to be significantly increased
in the presence of FAD (Table 1). 3,4-Dihydroxyphenyl-
acetic acid (DOPAC) has been reported to inhibit the
iransferase’?, We observed that 107> M DOPAC inhibited
both the transferase and methylenetetrahydrofolate re-
ductase activities to similar extents (Table 1).

Methylenetetrahydrofolate reductase is the initial enzyme
in the pathway leading to the synthesis of S-adenosyl
methionine (see Fig. 1). The reductase is allosterically
inhibited by S-adenosyl methionine and this inhibition is
relieved by S-adenosyl homocysteine''. As shown in Table
1, 1.6 X107 M S-adenosyl methionine inhibited both the
reductase and the transferase to similar extents and this
inhibition was indeed reversed by S-adenosyl homocysteine.
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The evidence presented here therefore supports the hypo-
thesis that methylenetetrahydrofolate reductase and
dopamine methyltransferase represent two activities exhi-
bited by a single enzyme species. It is noteworthy that the
regional distribution of these two activities in brain have
previously been shown to be similar'>'*, The mechanism of
1-carbon transfer to biogenic amines by the reductase in
vitro would seem to involve oxidation of MTHF to methyl-
enetetrahydrofolate and subsequent non-enzymic dissocia-
tion of formaldehyde from the folate derivative (Fig. 1).
It is, at present, uncertain whether mediation in the
synthesis of tetrahydroisoquinoline and tetrahydro-8-
carboline alkaloids represents a physiological activity of
this enzyme. Both the equilibrium of the reaction™ and
the NADPH-NADP* ratio in the cytosol” would favour
MTHEF synthesis rather than the reverse reaction involving
formaldehyde release. Furthermore, free formaldehyde may
also bind to tissue protein’® or be oxidised by formaldehyde
dehydrogenase'’. The feedback inhibition of methylenetetra-
hydrofolate reductase by S-adenosyl methionine also sup-
ports the concept that the physiological function of this
enzyme is in the ultimate synthesis of S-adenosyl methionine
rather than the metabolism of biogenic amines. Since the
formation of pharmacologically active alkaloids’™ from
MTHF and amines may be detected in vitro, however, it
would seem to be important to investigate their possible
formation in vivo.

A.G.M.P, thanks the MRC for a studentship.

A. G. M. PEARSON
A. J. TurRNER

Department of Biochemistry,
University of Leeds,

9 Hyde Terrace,

Leeds LS2 9LS, UK

Received July 25; accepted September 235, 1975.

1 Matthysse, S., Smith, E. L., Puck, T. T., and Edelman, G. M., Neurosci. Res.
Progr. Bull., 10, 446445 (1972).

2 Snyder, S. H., and Banerjee, 5. P., in Fronticrs in Catecholamine Research (edit.
by Usctin, E., and Snyder, S, H.), 1133-1138 (Pergamon, Oxford, 1973).

3 Laduron, P., Nuturz- new Biol., 238, 212-213 (1972).

4 Laduren, P. M Gommeren, W, R., and Leysen, J. E., Bivchem. Pharmac., 23,
1599 1608(1974}

5 Banerjee, S. P., and Snyder, 8. H., Sciernce, 182, 74-75 (1973).

6 Leysen, JI., and Laduron, P., FERBS Let., 47, 299-303 (1974).

7 Meller, E., Rosengarten, H., Friedhoff, A. J., Stebbins, R. P., and Silber, R.,
Sefence, 187, 171-173 (1975).

8 Lin, R. L., and Narasimhachari, N., Res. Commun. chem. Path. Pharmac., 8,
535-541 (1974).

% Mandel, L. R., Rosegay, A., Walker, R. W., Vanden Heuvel, W. J. A, and
Rok ch 1., Science, 186, 741—743{[97 ).

to Wyatt R. J Erdelyi, E., Doamaral, I. R., Elliott, G. R., Renson, I., and Barchas

1. D., S('zenn’ 187, 853-855 (1975)

11 Kulzébach c:, and Stokstad, E. L. R., Biochim. Biophys. Acta, 2508, 459-477
(1971)

12 Waldmeier, P. C., and Maitre, L., Experientia, 30, 456-458 (1974).

13 Burton, E. G and Sallach, H. J., " Archs Biochem. Biophys., 166, 483494 (1975).

‘4Mandcll A, 3 Knapp, S., and Hsu, L. L., Life Sci., 14, 1-17 (19‘.’4)

15 Jacobson, K. B and Kaplan, N. 0., J. hiol. Chem.., 216, 603613 (1957},

16 Unggar F9 'gahaku(f B., and A]wisatos 8.G. A, Biochem. Pharmac., 22, 1905-
1913

17 Uotila, (L atZd Koivusalo, M., J. biol. Chem., 249, 7653-7663 (1974).

18 Davis, V E Ann. N. Y. Acad. Sm 215, 111 115(1973]

Errata

In the Matters Arising contribution “Development of visual
acuity and the sensitive period” by J. T. Flynn, D. L
Hamasaki, T. E. Flynn and M. Barricks (Nature, 257,
337; 1975) the avthor of the original article quoted in ref. 1
should be D. N. Freeman and not R. D. Freeman.

In the article “‘Superior growth of the right gonad in human
foetuses” by U. Mittwoch and D, Kirk (Nature, 257, 791;
1975) the second sentence of the legend to Fig, 1 should
begin: Bars represent the means of the . . . and not as
printed.
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