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1. Introduction

Leistner, Schmitt and Zenk [1] picsented evidence
to show that amaphthol is a precurso - of menaquinone
{vitamin K, ) in microorzanisms. These workers found
that menaguinene-7 {th2 numerat refi1s to the number
of isoprene units in the molecule) isolated from a cul-
ture of Becillus megaterium grown in the presence
of a-{1-13C] naphthol was radioactive. Degradation
studies indicated that the carbon skel:ion of a-naph-
thol had been incorporated i 7070 ino the paphtho-
quincne nucleus. We have carried ont similar experi-
menis with both Gram-n:egative and Gram-positive
bacteria, including the stiain of Pacillus megnterium
used by Leistner et al., tut have obta ned no signifi-
cant incorpceration of radioactivily into menagninone
or demethyimenaquinene.

2. Methods

Froteus mirabilis N.C.1B. 5387 was grown 2810~
bically in 10 1.batches on a glucose-glutamate medinm
[2]. Baciiius megaterium N.C.T.C. 9848 was grown
for 18 hr in 500 m] batches st 30° with constant
shaking. The medium contained {gfl of distilled water):
Bactopeptone, 20; Na(l, 5. Bacillus megaterium {pro-
vided by Dr. M.H. Zenk) was grown for 6~¢ hrin 101
batches at 37° with constant aeration {10 Iymin} and
agitation {180 rev/min).in a Microferm Laboratory
Fermenter. The medinm contained {g/! of distilled
water): KoHPO3, 7; KHp PO, 2; MgS04-7H20, 0.1;
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- 8, Rg 0.3; demcthylmenaguinone-3, Ry

{NH3)>S04. i.0; sodium citrate, 0.6; glycerol, 6.3;
1~phenylalanine, 0.017; 1-tyrosine, 0.013; DlArypto-
vhan, 0.041. The culiures were inocniated by atding
i1 of an aerobic bactopertone-NaCl cultore. :

a-[1-14C] naphthol {15.6 mC/m-mole) was par-
chased from the Radiochemical Cenize, Ameisham,
Bucks. The radiosubstrate was dissolved in -aater,
sterilised by filiration through 2 membrane. and added
to the growth medivm fust prier 1o inoculation or io
grown cells which haé been harvested and rus =pended
in 0.05 M potassium phosphate buffer, pH 7.0.

After incutation with the radioactive substrate the
lipids were extracied fromn: the cells by a rotine pro-
cedure {2], and chromatographed or & column of
Brockmans Grade 15 2zid-washed alurnina (Woelm)
developed with §.25%, 1%, 3% and 5% diethyl ether
in light petroleum (40—60°) {2]. Menaquincne and
demethyhnemaguinone (when pressnt) were eluted
by 1% diethyl ether in light petroleum and ¢-{1-14C]-

. naphthol by 3% and 5% diethyl ether in lignt petro-

tevm. Menaquir.one and demethylmenaquinons wers
purified by quantitative thin layer chromatgraphy

on (i) Rhedamine €G<mgpregnated plates with benzene
as developing soivent (Rg 0.6); (it) 1eversed-phase
thindayer plates. with ag. 95% acetone as develop-

ing solvent (meriaquinone-7, R 0.4; menaquinone-
+:). The
Rg’s of a-{1-19C] naphthol in systems (i) and Gi)

© are 0.2 and 0.9% zespectively.

- The naphthoguinones were estirzatzd speciro-

‘scoplca]iy {2} and their radmactmty detenmined by

liquid scintillatisn counting.
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3. Resnlis and discossion

These investigations were undertaken with an aim
1o establishing in the Gram-negative bacierinm, Frofeus
mirabilis, the metabolic relationship {if any) of deme-
thyimenaquinone and menaquinons. However, daspite
the use of a variety of experimental procedures sie
were unable to obiain any significant incozporation
of radioactivity from a-{1-24C]asphthol into mena-
quincne-9 and demethyhnenaguinone-9 {table 1).
These resulis are in agreement with the finding of

Eliis and Glover |3} for the Gram-negative bacterium,
Escheriehio ool

These findings led us 1o examine the incorporation -

of radicactivity from a-[1-14C] nzphthol into mena-
quinone in Gram-positive organisms. We first tried
Bacillus megoterium N.C.T.C. 9848 {table 1) and,
having no success, we then tried Zenk’s strain of
Bacillus megateriuim {iable 1). Again no significant
incorporation of radioactivity into menaquinone was
obtained. A feature of these experimenis was the appa-
rent low recovery of menaquinone-7 from the orga-
nisms, i.e. 0.09—0,12 gymolefg dry wt compared to
0.66 umolefg dry wi quoted in the lilerature §41. It
was felt that this might be due to onr extzaction pro-
cedure being inefficient, but -¥hen we used the meth-
anol extraction procedure of Bichop, Pandya and Xing
{43 we obtained no addition:? menaguinone.

The question remains why we were not able io 1e-
peat the experiment of Leistaer et al. [1]. Our exper-
iments had shown that great care is needed 10 sepai-
ate menaguinone from a-]1-33CJ] naphthol and/or its
breakdown products. Thus, on ¢column chromatography
of the ipid isolated in experimeni 5 the radsoaciiviiy
present in the 0.25%, 1%, 3% and 5% di=thyl ether-
light petrolenm fractions was 2000, 8000, 1500600
{a]1-23C] naphthol) and 2250 000 {a-]1-34C]naphthol)
conunis/min respectively. The apparent specific activity
of the menaquinone in the 1% diethy! etherlight
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_petroleum friction was 11 500 countsfw infiancie. Cn

farther purification this fell throngh 45{: 1o 3Z countsf

- manfpmele. 1t is difficolt to remove the last traces of

radicactivity. but it can be achieved by lorther thin-
layer chromatography on Rhodamine 6(-iinpregnated
plates developed with ethyl-aceiatedight petsoleum
{1:9, v}v, Ry 0.35). 1t shouid be shressed that similar
resulls are cbiained on chromatopraphy on alumina of
a mixhwe of a-{1-1}Cinaphthol and meagninone. Iz
view of our experiences it wonld appear that in the
experiment of Leisiner et al. §17 the column and
thinJdayver chromatographic technicues used sere in-
ssfficient to remove all the a-[i-4 Clnaphihol or its
breakdown products from menaonizone.

In conclusivn we would suggest that in Gram-
nepgative and Gram-positive bacterin a-naphthol is
not involved in the biosynthesis of the reclei of
menaguinone and demcibhyimenaquinore.
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