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wes Lorve a I Lvat configuatiom. Since (he side chiams
~ie Wl exterdod sl spreading on a eviochrome ¢ ma-
cedavar, wlhoch at pl &0 st be positivo charged, it is
Sarlv that the vide chims represent pelvanionic mole.
cales L

Electron microscopical olservatiuns en polvsaccharide
ot proicm-polvseccharide complexes are very scanty. For
restancy, it has been shen that hvaluionie acid prepared
<o human sesonal luid represents a linear miolecule
walout branching'™, Mowever, uranyb-stained protein-
v Yoaas haride cernpleses prepared from bovine pasal
cortiluge have been jound te consist of a protein core fila-
ment with requlanly arranged side chains representing the
Jhemdroitin sulfate molecules!t, Although the structures
nresent in M-DNA preparations show the same tvpe of
configuration, they differ from the molecules obtained
trom cartilage by the greater length of the side chains
3x), and the size-distribution of the central filaments.
;n our material there is a continous distribution in length,
whereas the macromolecules of nasal cartilage fall within
two distinct sizo clastes, presumably representing mono-
mers and dimers respectively.

' 1 ] )
Dore Memest kg [A=10%)

Pig. 2. Correlation between the length of central Rlaments and the
number of side chains. The data are based oo messurements of 26
well defined structures. The electroa micrographs were taken at a
magnification of 30,000 x. The structures were enlarged to a final
maguification of 635,000 %, traced om paper and the leugth deter-
mined by Lrecing with & map ruler. )
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Oning 16 e e arerty of this material i onr g P
Hinns, chemical wdentification of thewe mnoloonb 0
pending. Nevertheless, the regular ceomtrence of el
molecules in DN evtracte of highly punificd nate b
drial preparations eypmests that proteinpolyvoacLarnede
cnn\))k-xus (]n'nl(-ngl;q Ang) Ay represent o ponmne come.
ponent of mitechondria. This view is alsa supported 1y
the finding that itelated niitochondria of rat Inor e

capable of plveoprotein svidliesin!®3% and th 1oeonyg
identiheation of the pglveoproteing as romponint. of
witochomltrial -iructurn) provcins T Teporime nt e gl

to localize such molecules within structurid compancnts
of milochondria are now in progress.

Zusammenfassiong. In hochgercinigten Priparaten von
M-DNS aus Mauslcber, dic mittels Phenol extrahiert und
auf einem Proteinfilm gespreitet wurde, konnten proteo-
glykanartige Makromolekiile mit einer Hauligkeit von
0,5% nachgewiesen werden. Diese bestchen aus einem
Zentralfilament variabler Linge (790-6220 A) und Sci-
tenketten konstanter Linge (1574 + 135 A}, deren Zahl
mit der Linge der Zentralfilamente korreliert ist.
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The Metabolism of Biphenyl by Pseudomonas putida?

In a previous report on the microbia] decontamination
of waste waters, containing aromatic hydrocarbons used
a» nuclear reactor coolants, we have jsolated, by enrich-
tient cultures, a strain of Psswdomonas putidd able to

, grow on bipheny} as sole carbon and energy source®. In the

present work research on the degradation of biphenyl by

" Ps. prtide i reported

Meatcrinls and methods, The cells were grown and has-
vestod and the cell-free extract wan obtained as previously
described for Ps. desmolyticum?. Proteins were determined
by the method of \Wanauras and Crmisrians. Thes
photometric determinations were carried out in a Zeiss
PAL.Q. 1. A model 137 Infracord spectrophotometcr
{Perkin-Eimer Ltd.) was uned to obtain IR-absorption
spectra. Mass spectra were run by a LKB 9000 spectro-

graph. TLC and GLC were performed as described in the
experimental resuits. Biphenyl was sopplied by Merck;
2-, 3- and 4-hydroxybiphenyls by BDH, K and K Labo-
ratories and Eastman, respectively; 3,4-dihydroxybi-
phenyl by Eastman ; benzoic acid by BDH. Each product
was further purified by crystallization.

Reswits. 14-16 h cultures of P1. pdids incubated with
biphenyl showed positive test for diols®. \When the diol
concentration in 20 1 glass jars cuitures was at a maximum,
the culture fluid was collected and made alkaline (pH 8)
with aquecus potassium casbonate. Inorganic phosphate
precipitate, residual biphenyl and cells were removed by
filtration and 3 extractions were performed with cthyl
cther; the solvent was dried over anhydrous magnesium
sulphate and evaporated in the cold under reduced pres-
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surc. The crude residue (20 mg) was dissolved in a few ml
ol 0.1V NaOH solution and re-extracted with ether. The
cthercal extract was evaporated to dryness and the crude
diol was refluxed with HClin aqueous methanol (methannd
water:cone. HCl = 5:5:1) for 2h. The solution was ex-
tracted several times with petroleum cther (b.p. 30°-50"C),
washed with 39, sodium bicarbonate, dried over anhy.
drous magnesium sulphate and evaporated. A portion of
this oily residue was redissolved in water, the solution
adjusted to pH 10 and treated with 2, 6-dichloroguinone-
chloroimide and n-butanol. The organic layer showed
Pmas 653 nm. In the same conditions authentic 2-, 3- and
4-hydroxybiphenyls showed 1,,,, {in n-butanol} 653, 673,
662 nm, respectively. 2-, 3- and 4-hydroxybiphenyls were
run oa a thin silica-gel layer, activated at 100°C for '/y h
Petroleum ether (b.p. 30°~30°C) and ethyl ether 1:1 were
uscd as daveloping solvent. The spots, detected by spraying
with 0.59, potassium permanganate solution, showed Rf
0.32, 0.33, 0.40, respectively. TLC of the phenolic mixture
obtained by dehydration of the crude diol gave two spots:
the larger one showing Rf 0.52, the other very small with
R{ 0.3). Gas-chromatography of 2-, 3- and 4-hydroxybi-
phenylis was periormed by a Carlo Erba GT mod. 200 Gas.
chromatograph, with a flame ionization detector. Column:
stainless steel, 2m x 2mm [.D., packed with 105, SE on
Chromosorb W (60-80 mesh), Temperatures:column 210°C,
detector 230°C, injector 230°C. Carrier gas nitrogen at 1
atm (40ml/min). Hydrogen at 0.8 atm and airat 1.4atm. In
these conditions the peaks of 2-, 3- and 4-hydroxybiphe-
nyls showed retention times of 3.75, 4.40, 4.45 min, rcs-
pectively. Gas-chromatography of the residue from the
acidic trcatment of biphenyl diol gave two peaks at re.
tention times 3.735 and 4.40 min, relative amounts
93: 5. The mass spectrum of tha first compound {m/e = 170)
was wholly superimposable upon that of an authentic
sample of 2-hydroxybiphenyl. The spectrum of the second
component of the mixture (m/s = 170) could not be com-
pared with the spectra of 3- and 4-hydroxybiphenyls
owing to the poor amount relative to the bleading of the
columo.

In other experiments the mother liquors from the ex-
traction were acidified to pH 3 and re-extracted with
ethyl ether. The crude oily residue (70 mg) was heated’
with a few ml of petroleum ether {b.p. 30°~-50°C), the li-
quid phase decanted and the solvent evaporated. White
crystals were obtained after repeated crystallization from
w-pentane (m.p. 120°C, undepressed by admixture with
authentic benzoic acid). Elemental analysis was as follows:
for C,H,0, calc. 63.80% C; 4.92%, H; found 69.14% C
4.93% H. IR, UV and mass spectra were identical with
those of benzoic acid.

In Warburg experiments, cells of Ps. putids grown on
bipheny| were simultaneously induced to oxidize biphenyl
and beneoic acid, not 3, 4-dihydroxybiphenyl and pheayi-
piruvic acid. Only the cells grown on phenylpiruvic acid

Syosulnlin
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were sunulhnomhl\ induced to oxelize thy, SMmpaung
Catechol is oxidized by sneiet-cleavag with an CAzZVE
systen that is constitutiv ely present,

Conclnztons, Like other aromatic hvdmearbons, 1,
phenyl undergors axyienation to a dinl. The it Vanla .,|
from bipbenyl cultures of /s, putida 1s shown 1o he 3 3y
dihydro-2, 3-dihvdroxvinphenyl. In effect the dehoes
tion product of this dint was identified as 2. hydras: in.
phenyl. A small amount was also [ound of a (":mpn]‘f‘
with the same TLC and GI.C featurcs as 3. hudrouny.
phenyl. The further degradation of the dind leads tn 10
prodluction of benzoic acid through a series of umdcn\n
fied compounds,

Recently Lunt and Evans® found that a gram-nezative
bacterium oxidized biphenyl to phenylpiruvic acid with
the intermediary formation of 2, 3-dihydroxybiphenyland
a-hydroxy-fi-phenvinuconic semialdchyde. The meta-
bolism of biphenyl by Ps. pulida is differcnt after the in.
termediary production of 2, 3-diol as we isolated benzoig
acid from the cultures and showed that the ceils grown ng
biphenyl are simultaneously induccd to oxidize benzow
acid in Warburg experiments, not phenvipiruvic acid,
Only the cells grown on pheaylpiruvic acid are simultanes
ously induced tn oxidize this compound.

Research is in progress in order to clarily the metabnluw
pathway from the diol to benzoic acid.

Riassunio. La degradazione del bilenile da parte iy
Ps. putida inizia con la formazione di un diole cui & attnt.
buisce la struttura di 2,3-diidro-2, 3-dinssibifentle iy
quanto, per disidratazione a caldo con acido cinridricn, §
trasforma in 2-ossibilenile ¢ fracce di 3-ossitbifemil )
diolo viene ulteriormente degradato ad acido benzown
Le celtule di Ps. putida cresciute su bifentle sonn simui.
taneamente indotte ad ossidare al Warburg il bifent= e
Vactdo benzoico, non il 3, 4-diossibifenile & 1'acido fenil-
piruvico. Le stesse cellule contengono una metapirocate-
casi costitutiva.
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Zum phototaktischen Laufverhaiten }junger Honlgblenen (Apis mellifica L.)

Bevor Stockbirnen zum Sammcldienst tibergehen, ma-
chen sie mehrere Oricnticrungsfliige. Sie beginnen damit
ctwa am 5. Lebenstag (RUscH b, Saxacant?). Eigene Beob-
achtungen und Experimcente zeigen, dass junge Stock-
bienen vor ihrem 1. Orienticrungsilug ebenso wie ausflie
gende Sammelbienen {Jacons- Jussen?) positiv phototak-
tisch gestimmt sind.

’hototaktische Laufversuche solicn zeigen, ob und in-
wicweit sich in don ersten Lebenstagen adulter Bicnen die

RReai:tion gegenliber geringen Lichuntens:taten 4o

Birnen des 1.-6. l.ebcmt.\gcs wurden am Tayge in emedy
verdunkelten Raum (bei 26°C) mit eincr Versuchsanond-
nung getestet, wie sie in Figur 1 dargestellt ist (mak
Scunrtcxer?). Eine positive Reaktion war ein ununt-r-
brochener Lauf durch das beleuchtete Rohe Als Vir
suchstiere dienten um 0 Ubr = 2h im Brutechrank o
schlitpfte Bicnen, div zu dieser Zeit bei sche schiwarhene
Routlicht gekifigt und mmt cinem Pollen Futtertomge:
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