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ehain is ferminated and the completed ehain released
from the ribosome.m RN A complex to which it is bound
by the (RNA moleeule carrying the last amino-acid
incarpornted. ‘There must be a mechanism {or reading
the chain terminating codon {three codons UAA, UAG,
and UGA ean code for chain termination) and cleaving
the last peptidyldRNA bond.  In Biochem. Biophys.
Res. Comme., 8, 773 (1967) he deseribes an experimental
system devised to give a rapid assay for chain teymina-
tion, and in Proc. US Nat. cad. Sci., 58, 1144 (1067)
he reports the discovery of an enzyme required for
terinination.

The assay for terminalion employs the RNA from
an mmber mutant of the coat protein gene of the RNA
Lacteriophage 117, This mutant has an amber codon,
UAG, at the position of the sixth amino-ncid, a gluta.
mine residue, in the B17 coat protein molecule. In a
cell free system the mutant RNA dircets the synthesiy
of o small N.terminal peptido of the coat protein with
the xequence N-formyhmet-ala-see-aspn-phe-the; the
next amino-acid in the coat protein is glutamiue, but
with tho mutant RNA the amber codon causes pre-
mature termination of synthesis and the release of the
hexapeptide. The great. virtue of this system is that
the imterminated peptide still attached to the peptidyl-
{RNA can be distinguished from the terminated peptide
relensed from the tRNA and the amountis of cach
measured. Furthermore, starving the system for any onc
of the six amino-acids in the peptide arrests the trans-
lation machincry beforo it recaches the UAG codon so
termination can be controlled.

Exploiting this procedure, Capecchi isolated a
complox of ribosome, mRNA and pentapeptide
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attached by the phenyfalnuyt (tRNA simply by starving
for threonine. Wil this ho has been ableto define the
conditions neeessary for termination; incubating the
complex under suitable eonditions with or withont
threonine or supcrnatant enzymes showed that to get
relense it is necessary but not sufficient to complete the
peptide by incorporating threonine and that release
is not solely dependent on the transfer enzymes
reguired to move the ribosomo from the threonyl codon
to tho UAG terminating codon. Relense does, however,
depend upon the presence of a supernatant factor. This
factor, with a molccular weight of between 40,000 and
50,000, scdiments between 3-58 and 4-55. Beeause its
releasing activity is not affeeted by ItNase, it cannot
Le an RNA-protein complex. Apparently the substrate
of the release enzymo is the ribosome-mRNA-peptidyl
tRNA complex so that it must act directly at the ribo-
some and not cleave the tRNA from peptidyl{RNA
alrcady released into the supernatant, which was tho
other possibility.

Capeechi does not yet know whether the release
cnzyme works alone or in conjunction with other factors,
in particular a hypothctical chain termination tRNA
which reads the termination codon but dacs not carry
an amino-acid. Many pcople, including Capeechi, have
searched in vain for such & tRNA species, and althongh
negative results can nover exclude the possibility that
such tRNA exists it is rcasonable to think ahout
alternative models in which the terminating codons
arc read cither by the ribosome or the relcase cnzyme
or in which nonsense codons function simply because
they cannot bo read at all. Further characterization
of the release enzyme could well decide tho issue.

Chlorinated Hydrocarbons in British Wildlife
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Witkx wild birds' oggs or tho livers of British wikdlifo aru
exiined by gos-diquid chromatogrophy (GLO) using
dlectron-enpturo doteetion, peaks corresponding to such
arganovldorine pesticidos as BHC, dieldrin and DDT, and
their motabolites and bronkdown products, often apponr
on the resultant chromatograms. Theso peaks somotimes
reprosent mmounts which aro significant from a toxicolo-
gienl point of viow, but tho sensitivity of modorn instru-
ments nlso onablos complately insignificant amounts to bo
dotected.  Analysts concorned with tha detormination of
otganochlorine posticides in wildlifu, howovor, have long
beon awaro thal it is not unusual for an additional serics
of us many as ton poaks, corresponding to unidontified
compounds, also Lo appuar on thoso chromatograms'-,
Littlo ix known of the struature and origin of thoso com-
pounds, but Roburn® ostablishod that thoy aro organo-

Polychlorobiphenyl compounds have been detected In British
in birds' livers and eggs they are often in greater
quantities than organochlorine pesticide residues. Polychloro-
biphenyls are known to be toxic, and their detection In wildlife
raises the question of the adverse effect they may have.

\

chlovine in nature, with a substantial chlonne content,
and consequently possess eleetron-capluring proporties.

On silicono or “Apiozon’ GLC ecolumns, the series of
ponks for (heso componunds normally begins at the point
at which pp”I'DE and pp’-DDT aro emerging fvom the
columns and extonds, in torms of rotention times, to four
ar fivo timos that of pp’-DDT, which is tho last of the
commonly occurring pesticides to omerge.

Bofore oxanunation by GLC, samples have normudly
boon subjected to a fairly rigorous clean-up procedure,
such as that of do Taubert Maunder ef al.b, whicltinciudes
a dimethylformamide-hoxano partition and passage
through o column of prepared alumina.  Beeavse these
unknown compounds aro similar in nature and propoerties
to tho organochlorine posticidos, thoy also pass through
this and similar cloan-up procedures; consoguontly, they
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often intorfore sorionsly with doterminations
of 2p’<I'DE and pp'-DDT in wildlifo boeauso
of ovorlapping of the chromategraphic peaks,
Suitablo proceduros have been devised to
overcome this difliculty of interforing ponks.
One mathod is to ¢fect a bolter resolution of
theso particular ponks hy choico of o suitablo
stationary phaco for GLCY  Another mothed,
which also  demonstrates tho presenco of
heso compounds in tho samplo, is tho use
of a pocliminary thin-lnyer ehromntographie
trontinent?,  ‘T'ho cloanatloup extrcts aro
examined on kilien gol elnonutoplntes using
n 1 per cont solution of nectone in hexane as
mobile phiset. Spoty corresponding to the
comipounds enn then bo fonnd at Npe values
botween 08 and 1:0, wherens the com-
monly ecenrring organochlorino  pesticides
nnd their metabolites produce spots of lower
Jip values, A simiilar separation enn also bo
shown with rovorse phaso paper chromnto.
graphy® whereby the unknown compounds
move only a very short distanco from tho
Lo lino compured with thoe pesticides and
their metahohtes.

Gas-liguid  cliromntography  using  dual
channel  detoetion  systema with  sepuruto
clectron-enpturo and flamae.ionization detee-
tors has also beon used to domovstrate the
prosonce of largo nmounts of wenkly eleetron-
capturing meterin), in addition fo known
pesticido  residues, in tho cggs of oyster
entehors (Haematopus ostralegus)?,

Exporionce in this Inboratory hns shown
that theso compounds occur most frequontly
and n tho lnrgest proportions in the livers,
fut and cggs of birds, particularly toerrestrinl
prodators geneh ng spoarrowbnwkae (Aecipiter
nisur) and kestrols (Faleo tinnunculus) and
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marinoe feedors such ar guilleots (Uria
valge) and  kittiwakes  (Iissa  (riduciyla):
thoy alro conunonly occur in freshwater
fish.  Wa have detected small amounts
in hurman and animal fat snmples, but Josy
froquently and in much sialler proportions
than in avian snmples.

A wimilar sorics of chromntographic peolis has been
observed by Holden®®: 1 when examining extracts of soals
nnd fish taken in Scottish wantora. Ha found that the peaks
given by the extraets of fresh and son-water fich represen-
tod fairly low concontrations, but those given hy extracts
of keul blubhoer corresponded to nuch lager proportions,
of the ordor found by this Inhoratory in birds' cogs.

Despito considernblo enriosity nbout the identity of theso
compounds, littlo progross has been mado in identifying
theny, but there hag long been a genoral supposition that.
thoy were cither further breakdown or condensation
produots of the organochlorino pesticides or possibly
lunso compounds of theso with natural produets wuch ng
protein inntter,

Jenson, however, suceceded in identifying a eeries of
kueh preaks ny carrosponding to polyehlorobiplieny! com-
poundy, in 200 pike taken in diflorent parts of Sweden,
and in an enplo™, Wo Jinve now heon nblo to show that
the long rotention tire comprounds ocetring in Liritish
wildlifo aro also palyehlotobinheny] ecompounds.

Polyehlorinnted biphenyd his heen in common eammaer.
cinl uso for gomo Lo ns noplasticizer in paints, resing nnd
plicties, Tt alko hns cleetrienl inanlating propertics and
cnn Lo used for aarunber of other protective purposes.
Commercind preporations of this materinl nre usunlly
pruded secording to the degreo of ehlorination, but ali of
thenr nroe subdtantinlly eomplex sonixtures of polyvehloro.
hiphenyl campounda that eould Le expected to pesembila
the organockdorine pesticides i their elmiealund phvaieal

¥ig, 1,
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Ietention thine (min)

Gaa-liguld chromatoprom of () extract of kestrel liver and (b) & comncreial

rotyehlerobiphens] restn,

PN

proportics.  In tho preseribed extruction and GI.C condi-
tiong, these mixtures produce a series of chrematogrophie
peaks of tho typo in question,

Tho compounds oecurring in British wildlife correspond
to thoinore high!y ehlorinated Lipheny! compounds rather
than the more hightly chlorinated types.  These highly
chlorinated biphonyls also oceur to xomo extent in the
nnadogous pelyeldoroterphenyl preparations whieh have
conunereinl uses similar to those of polychlorobiphenyl.
It is poscible that gomo of the compounds with very long
retention times occurring in Dritish wildlife are Lightly
chlorinated volvehloroterphenyl comnpounds,

g, Yo vhiowa tho gaeligid chromantogram of nn
extract from o kestyel liver, The penks« eorre-ponding to
2 DD (018 ), Letn-BHC (083 ng) and ganua -1 HC
(0-03 1) are Iabelledl, Phe other peaks Jorm the series
reforred to nbove and antib now would Jiny e been gegzded
sinply  as Yunknown  organochlorine componnds et
covresponding to any known pesticide or ite metnboelites',
g 10 shows the anslogous chronudtognm of o conuner-
cinl polvellorolipheny]l vesin, So far s vetention thnes
are coneernd and npart from the pesticndes peaks, thero
e exnel netehing for all bhut a few pealis in the twe
chromatngrinns,

The ehiomatarrame shown were ohlained Ly nee of 8
sibicono ram (/2577 52) enlutan, but this moecisa ¢orre:
spondenca hotween the retention times of the peali: for
the unlinonwn compounds ond tlnce from the polyvellone
biphieny] resin has nlea been Gemeonetrated on "Apievon I
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Table 1. NELATIVE Ju.rl;_\'n(l;' TS ON 7HRLE MWNVYLEENT GLO COLGMNS
chanelading s for Known peaticiden)
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3 LE, Keetrel Yiver extracty PCR, palychlarobiphenyl reuit,

aud evanesiliconoe eohnnns. Tho ectual relention timos
recorded for tho peaks on thewo three types of cohunn aro
givon in Tablo 1,

Farther confitmation as to the identity of thevo com-
povnds lms boen oblained by a study of their bohaviour
on thin:ayer chromatoplates, alunina and silica gzl
absorption colunms and yovorso plutse paper chroinato-
gromsa, In addition, these compounds havo boen shiown
to rosomblo tho polyehlorobiphenyl compounds in their
chemien] inertnoss, Thus they nro not easily modified by
simplo ehemicsl reactions to produco roadily identifinblo
shifts in thoir retontion times on GL.C as ean bo done, for
instaneo, to pp - DY by hydrolysing it to 70°-DDE or to
aldrin by oxidizing it to dicldrin.

A number of livers and egrs taken from birds in the
Buitish Tslos or their coastal wators havo beon oxamined
in this Inboratory with vesults similar to thoso obtainod
for tho kestrol hivor referred (o earlior. While the identifiea-
tion of these cotapounds in British wildlifo may solve tho
myslory of theso penks on GLC chromatogruns, it raises,
howover, many other quuestions. Why,, for example, do
these compounds scom to ba aceumulated, most froauently
ond in tho largest proportions, in cortain types of wild.
Iifo such ns birds, seals and fish, and only at tho most in
very smuall proportions in tnan or his demostic animals such
ag cows or sheep ' In this regpoct they scom to diffor
markedly from tho oerganochlorine posticides which seoin
to havo invadod noarly all aspoets of our onvirenment and

@

to whielt they hene & strong rescmnblnnen chiemically wnd
rlhl\'ni('n”)’.

Soino of the siunples of hirds exnanined in thislaboentary
havo seemed to contuin higher proportions of palychloras
hiphenyl compounds than organochlaring ].r-:‘!.ir-id'.-':. e
exnmplo, the pealkis on tho ehromutagenm fur the kostrel
Biver shiown in Fig, Y wore estirnated o bo cauivaient ta
about 12 ng of polychlorobiphonyl compounds,  Thia
must bu condrasted aguinet tho organochlorine peaticida
residnes hsted ahova, 'These totul only nlout 0-8 ng of
which (033 ng is bola-BIC, an isomnar of BHC which is
genovally regarded s non-toxic to wildlife.

Groat concern hins ofton been axpressed by couservating -
iete about tho offects of posticides on wildlifo, purticularly
birds.  Tho idontifieation of theso other organochitorine
compounds in wildhifo prompts enquiries as to the possiblo
toxic ¢ffeets they tany bo having. That thess corwpounds
nro toxic is gonorally agroed!®¥;  tho polychiorobi-
phenyls aro in fact regarded as un industeinl hozand and
threshold limits for them in air havo been adviscd.

Wo thank tho Naturs Conservaney for samples of
wildlifo and Monsante Chomicals J.td. for samplos of
polychlorabiphenyd recing.
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Quasi-stellar Sources, Supernovae and Novae

by
P. F. BROWNE

University of Manchester institute of
Science and Technology

It is wsunlly considered that the outbursts of novao and
supurnovao are fundamentally different processes, but I
shall hore proposo a mochanism which ean accouny for
Loth phenamena, and which ut the sne time can aceount
for othor problems concerned with guasi-stollar soniees
(quascars). In particular, T suggest thaw theso outbursts
aro likely fo bo anisotropie (us indcad they are absarved
to bo for novao), Beeauso tho onorgy reloased during
supernova outhurst is comparable with the stellar rost
onergy, an nnisn(.rnpic outburet could moan that the star
in acecloratod to relativistic veloeity in order to conscervo
momontuin, thus affarding a Doppler oxplanation of the
Turgo red-shifts of Wha quasi-stellar sanrces.

Consider the opacity of a layor, L, ot the surface of 2
dar. Lot A he the thickness and 22 {hoe radius of T, aned
It L econtain plasnie at temporatuce, 2' wich cleetron
and positive ion densitios Ny and Ny respectively. Lowill
Yo opnquo to radintion of wavelenath % provided thav 733
about I, where 5 is the optical depih of o A mjor con-
tribution to 7 is 7z, the optical thickness dae to free-froo
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By considering the opacity of a surface layer of a star, the author
concludes that quasl-stellar sources, supernovae and novas may be
dificrent manifestations of the same mechanism,

nheorprions, Ivis known that ©7 003772 2N N AL (el 1),
whero induced cmissions aro included. Suppose, now, that
L ois compressed or dilated without chonging the totel
mnnborg of ions; that is, AR g varied under rornditions
which mwmintain constant 4zR2ARN,, ko thnt AN, =
constant,  Fvidently s, o N NAD o N« 1AL Thus
cornpression of L inerenses its opoeity, while dilntion
reduees the opacity.

OF courso, the total munber of jons will not senanin
constant in practice, becauso tho recombinntion rate is
proportional to NeNyo 10 the pereentnpo of ntons ionizsd
is hge, tho donsity of nnionized atoms, Ny will therefore
be proportionnt to NN Fhis means that the comiritme
tion to the opacity madoe by bound-bound and Lound-frea
fransifions within noionized atews is nlso proportional to
NAARD This offeet, recognized to bo impertnut for
stellar pulsation??, further increases tho opacity of 1, on
C«.‘nn)nf(‘»&-i(m.

Sorne consequences of this variable surfuco opneity will
now bo exnmined.  Undor equilibriuin conditions the
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