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formation of 3,8.dihydroxyplhonylacotio acid, tho
former was inoubated under similar conditions with
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incubntod for 431\ in 8 medium containing 0.5my.
MCPA. k of timmio oxt whuwed thy
f all threo proviounly abworvs Lols

phenyle are
Pumintenee §

infeatinal mi i whon tho f ion of
3,6.dihydroxyphenylacctio acid was shown. Ad.
ninisteation of 3,4,5-teihydroxyphenylacetic soid
to rate rosullod in tho excretion of 3,0-dihydroxy-
phonylnectio acid.

To detormino whethor myricotin breakdown i
dependent on the nctivity of tho intostinal micro-
flora 1 viro, tho antibiotic neomycin {(100mg) was
fod daily to rata bofore and during tho period of

‘ myriectin adwministration, when the fonvmhon of

Rnponmll t.).0. of cthor.aolublo fractions lod to the
inolntion of products MX, and MX, as crystalling
compounds,

Both subktances are non-phenolic acidw with u.v,
apoetra idontical with that of MCPA. Compound
MX, hasani.r.spectrum charnctoristic of & hydroxy.
lated compound. It wns shown to bo 4chloro.2.
hydroxymethylphenoxyacutic acid, after synthesin
of this compound Compound MX; han an i

teristio of an amido acid. Aeid

3,8-dihydroxyphonylacotio acid was supp!
lnculmbmn of tho glyeu-ude mynemm (myﬂoo'.m

) with int
gavo riso Lo free myricotin, 3,4,6- t.nhydroxyphnnyl-
acotic acid and 3,8.dihydroxyphenylacetio scid,
indicating that rat intestinal miocro- nrgam:ml aro

And alkaline hydroiysis yioldod MCPA aml
8 ninhydrin-positive cther-insolublo  eomponent.
Though still impure, the chomienl, chromatographic
and spectroscopio propertics of compound MX; ar
lumllr to thm of lynchecm N-(4-chloro-2-methyl.

ble of eff: the cleavage of the glycosidi partic acid.
lmkngu ns woll ne the hetorooyelic ring .y-wm of Tho othor- mlolnbie motabolite is -lno uld«: anl
myricitrin, blo to hyd ', n. Ita p and
homical oh ization are under

This work was supported by a grant from the Agricul-
tural Rescarch Couneil,
Das, N. P. & Griffiths, L, A. (1968). Biockem. J. 110, 449,
Grifliths, L. A. (1004). Bioskewm. J, 92, 173,
Nakngawa, Y., Shetlar, M. R. & Wender, 8. H. (1965).
Diochim. biophys. Acia, 97, 233,
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The Metabolic Fate of 4-Chloro-2-methyl-
phenoxyacetic Acid In Pesas

By D. J. Corwans and J. K. GAUNT. (Dep

Biochemietry and Soil Science, Utuurnl_/ Colloge a)
Noreh Walss, Bangor, Caerne., U.K.}

T)ul mport denoribos proliminary resulta from arf

tigation into tho metabolism of tho scloctivd

lmrblmdr, MCPA,* in plants.
Radionotivo MCPA, ¢Cl. or carboxy-!*C-labolled

was appliod to tho leavos of 21-day-old pea plants)
(Pisum sativum var. Progress no. 9). Aftor 2¢h the
plants were extracted with boiling ethanol. Ex-
tracts wore d and fi d by
pattition into ether. Fractions were examined by
t.l.c. for labelled metabolitos. Two of the break-
down products (MX, and MX,) were found to be
sther-soluble, whersas a third was not. In each
osse both the chlorine atom and the carboxyl
oarbon remsined on the moleoule.

This application tachnique did not permit the
uso of onough horbicide to isolate sufficiont of any
rastabolito for ite chemioal identification. Thus
incubation experimonts with excisod plant tissud
were ast up. Light-grown pea shoot mnmu Warg

investigation.

D.J.C. in indebted to Ranks Hovis McDougali for
financin! support. Thin work was in part supported by
grants from the Agriouitural Rosoarch Council asd
Imperial Chemical Industrics Ltd.

The Microbial Metabolism of Biphenyl

By D. Lunt and W. C. Evans. (Department of
Biochemiatry and Soil Science, Univereity College uf
North Walea, Bangor, Caerns., U.K.)

Pnro culturos of Gram-nogative baotorin were
lated from tropical and P soils capabie
of utilizing biphenyl as sole carbon soureo in an
othun\ ise mincral salts medium.  2,3-Dihydroxy.
d and inolatod from the culture;
this was cleaved by a pnmoullu fraction from
biphenyl.grown cells o give a-hydroxy-8-phenyl-
muconio semisldehyde ((m.p. 122°C, A,,,. 350nm
(acid) and 430nm (alkali)]. A solublo cecli-frv
extract converted thia initial ring-fission product
mm phmylpymvwo through some, & yet, un-
d inter The i
psthways of phenylpyruvate m known. Uu-
batituted biphenyl is therefore hydroxylated in
the 2,3-positions, to be followed by a ‘meta’-type
oloavage betweon C-3 and C-4 of the aromatic ring;
this is to bo contrasted with the fate of naphthalene,
whero 8 ‘meta’.type fission ocours between the
angular carbon atom and C-1 of 1,2.dihydroxy-
naphthalone (Davies & Evons, 1064). Several plant
aromatio polymen otmt.un the biphenyl type bond
the

® Abbrevistion: MCPA, 4-chloro.8. ylp
neetio noid.
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phicnyle arc used in the plastics industry, and their
persi in the envi is giving causo for
ooncern ; it may bo possiblo to oolcub thouu wnth the

S6p

Jabotled from (U-14Clei ic acid woro 1800, 1228,
203 and 12 for mnizo, E. yracilis, P. blakeslesunus
and bakor's yenst respoctively ; thoso of tho samples

Thanks are dus to the Bricnce Research Council for

, supporting D. L.

Davies, J. I & Kvans, W. C. (1004). Biochem. J. 91, 261,

Cinnumic Acid and p-Coumsric Acid, Pre-
cursors of Ubiquinone in Higher Plants, Green

' Algns and Fungi
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Previously wo have roported on the incorporstion

" of p-hydroxybenzoio acid into ubiguinone by the
green

dighor plants maico and Frenoh boan, the

¢ algne Euglena gracilie and Ockromonas dansoa, the

moulde Agarious campestris and Phycomyces blakes-
lmanua, and the yomat Saocharomyccs cerivisias
{Whistancs, Throlfall & Goodwin, 1967; Spillor,
Throlfall & Whistanoe, 1868 ; Threifall & Whistance,
1#70). We now roport on tho incorporation into
wbiquinone by maize, E. mcllu. P. blakesleoanus
ad bakor's yoast of cinnamic acid and p-cournaria
xid, compounds known to give rise to p-hydroxy-
bnzoio acid in higher pisnts (Zenk, 1966) and some
fungi (Yoshida, 1060).

Maize shoots (200), E. gracilis cells (20g wet wt.),
baker's-yenst cells (100g wot wt.) and P. blakes-
lumua myoelia (35g weot wt.} wore incubated for
'8k (mnige) or 6h (B. gracilis, baker's yoost and
P. blakesicoanus) under our standard condi.
tions (Whistanoce e al. 1967; Spillor et al. 1968;
Tirelfall & Whistanon, 1970) with eithor ¢uCi of
{U-"“Cloinnamic acid (10mCi/mmol} or 4uCi of
HU-"Clooumaric ' acid (12.9mCi/mmol} [pre-

bellod from p.{U.'*Clcoumnric acid woro 4450,
63 10, 2030 wnd 800 rempectively.  Ozonclytio
l and pari of tho rpocifie radio-
sotivitics of thwe ubiquinono samplen with those of
tho 4-demethylatorols ostablished umt groator than
00% of tho rouli ivity in tho ubiq mnlo-
eules waa in the p-benzoguinone ring.

The reavlts show that in all organisms oxnininod
tho p-hydroxybenzoio acid utilized for ubiguinone
biosynthesis can bo formed from p-coumaric acid
and, with the possibie exoeption of yoast, cinnamie
acid. However, they do not rule out the possibility
that some of this p-hydroxybenzoic acid is also
formed directly from chorienio soid.

This work din part by the Sci R h
Council. A.L. wasin receipt of financial support from the
British Council, Wo thank Miss Marian E. Williame for
valuable technical assistance.
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OxIdation of Funnd-Clrboxyhte to 2-Oxo-
glutarate by Pseud putida F3: S

of Enzymoiogy lnd Elsctron Transport

By J. P. Krrouen and P. W. Truvo1LL. (Depar-
ment of Biochemieiry and Agriculiural Biochemisry,
University Collsge of Wales, Aberystwyth, U.K.)

parod by inoubating L-(U-"C Y

I  putids F2 grown vnth furan-2-

WUClty y with phonylal
imnonin. Iym from llhorlolwvla qluhmc 1rouse

y dizon this ); glut
orato through the following soqu or inter-
i furan. 2~cnrboxy)nw « 2.furoy)-CoA -

Ogata, Uchiyama, Yummin & Toochik 1067)].
it tho ond of the inocub: tho bi

8-hydroxy-3-furoyl-CoA ~» 5-0xo.A3-dihydro-2-

vero isalated from the d for furoyl-CoA — 2.0xoghutaryt-CoA -2 I

ndiouctivity (Whistance o al. 1N7 Spulluz et al. A key reaction of this sequence, the hydroxylnuon

1983; Threifall GWhhhnm, 1970} of 2-furoyl-CoA, draws ita oxygon from wnlor with
In all coses rodi y was P m(o the ¥ for

shiquinone, the major i p pior, which moy bo umﬁed by Mouuylenn Blue

‘eorved in the lipid fracti The i i or the b

foroentage of dose) from [U-"C)omnl-mm aoid
wried from 0.008 in maive to 0.0008 in bekor's
foast; that from p-(U-'“Clooumaric acid varied
fom 0.11 in bakor's yoast to 0.03 in maize. The
pecific radioactivitioa (o.p.m./umol) of the samples

rom
lato-grown cells (Jonos & Trudgill, 1867; degﬂl
1969).

Deacripti of other hy ylati that draw
their oxygon from wator are confined to nitrogon-
oontaining hydrophilio ring structures (Dagloy &
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