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s tefminated and the completed chain released
~the ribesomae-mRNA complex to which it is bound
¢ tRNA moleenle carrying the last amino-acid
—sarated. There must be a mechanism for reading
Jain tenuinating codon (three codons UAA, UAG,
_UGA wan code for chain termination) and cleaving
st peptidyl-tRNA bond. In Biockem. Biophys.
. Corm., 28, 773 (10067) he describes an experimental
+m devised to give a rapid assay {or chain termina.

attached by the phenylalanyl tRNA simply by starving
for threonine, \Vith this he has becn able to define the
conditions necessary for termination; incubating the
complex under suitable conditions with or without
threonine or supernatant enzymes showed that to'get
release it 3s necessary but not sufficient to complete the
peptide by incorporating threonine and that rclease
18 not solely dependent oo the transfer enzymes
required to move the ribosome from the threonyl codon

o and in Proc. US Nat. Acad. Sci., 58, 1144 (1967) to the UAG terminating codon. Release docs, however,
depend upon the presence of a supernatant factor. This

reports the discovery of an cnzyme required for

mination. factor, with a molecular weight of between 40,000 and ¢

Ine assay for termination cinploys the RNA from 50,000, sediments between 3-58 and 458, Because its . C

amber mutant of the coat protein gene of the RNA  releasing activity is not affected by RNase, it cannot

weriophage R17. This mutant has an amber codon, be an RNA-protein complex, Apparently the substrate

iC, at the position of the sixth amino-acid, & gluta-  of the release enzyme is the ribosome-mRNA-peptidyl

¢ resdue, in the R17 coat protein molecule. Ina ¢RNA complex so that it must act directly at the ribo- A

I ree system the mutant RNA dircets the synthesis  some and not eleave the tRNA from peptidylfRNA . o

& small X.terminal peptide of the coat protein with  already released into the supernatant, which was the

« sequence N-formylmct.ala-ser-aspn-phe-thr; the other possibility. h

<t amino-acid in the coat protein is glutamine, but Capecchi does not yet know whether the rclease

ith the mutant RNA the amber codon causes pre-  enzyme works alonc or in conjunction with other factors,

sture termination of synthesis and the release of the in particular a hypothetieal chain termination tRNA : v

sepeptide.  The great virtue of this system is that  which reads the termination codon but docs not carry 5

~unterminated peptide still attached to the peptidyl-  an amino-acid. Many people, including Capecehi, have )

'NA can be distinguished from the terminated peptide  scarched in vain for such a {RNA species, and although o

kased from the tRNA and thc amounts of cach negative results can never exelude the possibility that L
such {RNA exists it is rcasonable to think about .
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+1sured, Furthermore, starving the system for any one
" the six amino-acids in the peptide arrests the trans-  alternative models in which the terminating codons R
stion machinery before it reaches the UAG codon so  are read cither by the ribosome or the release enzyme : )
‘miinzation can be controlled. or in which nonsense codons function simply because e
Explaiting this procedure, Capecchi isolated a thcy cannot be read at all. Further characterization e
vmplex of ribosome, mRNA and pentapeptide of the release enzyme could well decide the issue. s
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vorinated Hydrocarbons in British Wildlife |
. i ’ . ;‘.é
by R : : . A
D. C. HOLMES . Aquychlorobipheny! compounds have been detected in British - . i'
L H. SIMMONS o wildlife. In birds’ livers an.d eggs they are often in greater ol i
. 0G. TA‘TTON . S quantities than organochlorine pesticide residues. Polychloro- : L S
Sorsary ot o .biphenyls are known to be toxic, and their detection in wildlife ﬁ.";' - i
Lorgeg ! ©f the Government Chemist, raises the question of the adverse effect they may have. RO }
) . RN ’ ;
:‘!:ri;q:ii‘d birds® eggs or the livers of British wildiife ure  chlorine in nature, with a substantial chlorine content, .- o .‘.‘."
..kﬂr;"l by gas-liquid chromatography (GLC) using and consuquently possess o}cclrol‘\-wplunng propertics. AR : f
gz )'\(;rflp_:mc deteetion, peaks corresponding to such On silicone or ‘Apieczon’ GLC columns, tho series of Sy 1
. .ei;;, o1 pesticides as BHC, dieldrin and DDT, and penks.for the‘zs’g compounds' nonnally bcgms'nt the point™ . T 3%
the :ifxtmlnes and breakdown products, often appear at which pp’-IDE nngl pp"-DDT arc emerging from the R 3
hmc;re:uhmxt chromatograms. Those peaks somctimes columns and extends, in terms of retention times, to four Tl
vical ";}t amounts which are sxguqﬁf:ﬂnb from a w?ucolo- or five times tha‘t. of pp _-I?DT, which is the last of the S
d ntf‘ ;r‘t of view, but the SC{ISI':\\']},y of modern instru.  commonly oceurring pesticides to omorge. .
de(«lé"o rnables completely insignificant amounts to be Beforo exumination by GLC, samples have normally i
“,,,aj %‘\ -53!);1!‘\’5{3 conccf;xcd.\\>1t.h tho determination of been subjected to a fairly rigorous clunn-up' prg)ccdure_. §
L S cHlorine pesticides in wildlife, however, have long  such as thnt of do ¥aubert Maundor ef al.®, which includes .5
(_l;‘;a\\‘arc that it is not unusual for an additionnl seiies  n dimethylformamide-hoxano partition and passage "
come many as ten peaks, corresponding to unidentified  through n cohuun of prnp'ur?d n‘\nminn. Becauso these 1
Ponide, alio to appear on these chromatograms'-t.  nunknown compounds arc similar in natwro and properties N
to tho orgunochlorine pesticides, they alse pnss through . o
R

Liyr. X
V=18 knowy, of the structure and origin of these com.

A . H HESt
-)‘Ln’L, tut Roburn! established that they are organo-  this and similar clenn-up procedures; conseqquently, they
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L often interfere seriously with detonninations T LA
LR A of pp’ . TDE and pp’-DDT in wildlife because L‘-"’“
- o of ovorlapping of tho chromatographic penks. ¢ .
s T Suitablo pxit)rocgm:luros havo bncgn ﬁevisﬁd to B = ’j:-‘m"oml(
e overcome this diffieulty of interfering peaks. H ' gLB
One mothod is to offect & better resolution of H ;‘ 142
M these partieular peaks by choico of a suitable < ~ }jzf
v, stationary” phase for GLC*.  Anctlier method, § “f es1
Ce st which also demonstrates the presence of b ; 3 3;32
- these compouunds in the sample, is tho use L 108
XA of a preliminary thin-layer chromatographic B 9-?6
R treatment”’. The cleaned-up extracts are 4 g{.R» Ker
o7 examincd on silica gel chromatoplates using =
v a 1 per cent solution of acetone in hexane as | * 4 oser
- mobile phase!. Spots corresponding to the " orded
s compounds can then be found at Rp values Men in
% betweon 08 and 1:0, whereas tho com- -"“F‘mhe
i monly occurring organochlorine pesticides - - L | wnds b
’ ; ) and their metabolites produce spots of lower v . RN AT
. Rp values. A similar separation can also be . f_.":e.orptio
- shown with reverso phaso paper chromato- , 2 ms. 1
1 graphy?® whereby the unknown compounds - P scem!
e move only & very short distance from the H ,”Mmiuxl
“f base lino compared with the pesticides and ‘ 1 “uple cl
“a their metabolites. . h b Tifts in t
:. _ Gas-liquid chromatography using dual H -7 sance,
i channel detection systems with separate : - "irin by
kS electron-capture and flame-ionization detee- i F."8 num
3 tors has also been used to demonstrate the : v * atish It
b presence of large amounts of weakly clectron- < w g‘ % this la
, capturing matorial, in addition to known 8 ¢ b Cctheke
. pesticide residues, in the oggs of oyster 2 99 on of th
catchers (Haematopus ostralegus)®. T Lystery ¢
Experience in this laboratory has shown 0§ wwever,
it Jhes compaBITdS OTEnT most TrequentT o corr
mm{ i 4 i tl
- Tat and cags of birds, particularly terrestrial ' ‘% snch
'.; predators such as spurrowhawks (dccipiter wry smal
-2 s ostrels (Ilalco Ginnuatculis) and L + 4 cOWs ¢
4 —mafine Jecders such as guillemots ta ” . v ——=  §: aurkedly
Y mmmmﬁw yla); 60 0 20 ¢ s have i1
3 —Thoy also commonly occur in freshwater Retentlon time (min) Fy
T fishe—Weé Thave detected  small amounts 3
in human . and animal fat sanples, but less Fig. 1. Gas-liquid chromatogram of (a) extract of kestrel liver and () & commernia 1
; frequontly_and in_much FnAlTer Proporiions polilorobiphensl resin. 3
P dreq 3 8
. than it avian samples. 3
2 "X Simildr sories of chromatographic peaks has been properties. In the prescribed extraction and GLC egie{ - L)
N observed by Holden'® ! when examining extracts of seals  tions, these mixtures produce o series of chromatogry: u <
i and fish taken in Scottish waters. He found that the peaks  peaks of tho typo in question. E'i
3 given by the extracts of fresh and sen-water fish represen- . The compounds oceurring in British wildlife correper! %
7 ted faixly low concentrations, but those given by extraets  to the more highly chlorinated bipheny! compounds rasir} *
2 X oo A . : ’4 ?.F. BR
r of scal blubber eorvesponded to much larger proportions, than the more lightly chlorinated types. These bigi:;-' " '* ©
3 of the order found by this laboratory in birds® eggs. chlorinated biphenyls also oeccur to some extent in:; University
:_'. Despite considerable curiosity about the identity of these  analogous polyehloroterpheny! preparations which ke yence an:
" compounds, littlo progress has been minde in identifying  commercial uses similar to those of polychlorohiph: §
3 them, but thero has long beon a general supposition that It is possiblo that some of the compouads with very ™ s ysu.
5 they were either further breakdown or condensation retention times oceurring in British wildlife are l‘&'!"?"mpcrno\r
A produets of tho organochlorine pesticides or possibly chlorinated polychloroterphenyl eompounds. “dall hor.
T loose eomnpounds of these with natural produets such as - Fig. la shows the gas-liquid chromatogram of v} 2 .p phe:
. protein matter. extract from a kostrel liver. Tho peaks correspondind -t fr other
& Jenson. however, succeeded in identifying a series of  pp’-DDE (043 ng), beta.-BHC (0-33 ng) and gunme -l <*sunsars)
3 such peaks as corresponding to polyehlnrobiphenyt com.  (0-03 ng) are labelled. The other peaks form the #e ¢y likely
o ponnds, in 200 pike taken in diffesent pavts of Sweden, referred to above and until now would have beenreps £ 1 bo for
- and in an eaglo'®. We havo now been ablo to show that  simply as "unknown organochlorine compound: » 1 eaporoy.
) the long retention time compounds occurring in British  corresponding to any known pesticide or its metabuli® Fruprey 0
4 wildlifo aro also polychlorobiphenyl compounds. Fig. 1b shows tho annlogous chromatogram of 2 €0 U wangolar
5 Polychlorinated biphenyl hias been in commmon ecommer-  cial polychlorobiphenyl resin. So far as retention W77 Toma i
. cial uso for some time as a plasticizer in paints, resins and  are concerned and apart from the pesticide peaks, 2 e radd.
i plastics. Tt nlso has clectrical insnlating properties and  is exact matching for all but a few peaks in the @ ; Cnysid
i can bo used for a number of other protective purposes.  chromatograms. chooan Lo
: Commercial preparations of this material are usually The chromatograms shown were obtained by us' ';’ L oo
graded according to the degreo of chlorination, but all of  silicono gum (GE-SE 52) eolunn, but this precise “‘:;; L posit
them arc substantially complex mixtures of polychloro. “spondcneo between the retention timnes of the Pw‘f'r, o cpaqu
K bipheny! eompounds that could be expected to resemblo  tho unknown compounds and those from the p’.'l;\"’h’ . Yeut 1,
. the organochlorine pestieidesin their chemical and physical — biphenyl resin has also boen demonstrated on ‘Apiti™ t kibution
1
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%ﬁl;,s‘.h_‘f_&! In this respect they secem to differ
“Anliv Irom the organochlorine pesticides which scom

9
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A

[NTION TIMES ON THREE DIFFERENT GLO COLUMKS
”"m:};:fl{nliﬂi times for known pesticides)

(Dieldrio = 1-00)

*Apiezon I’ Cyannsilicone

PR column GE-YE 60 column
el PCB ' CB
i 231 230 101 121
- ° 2 2
: [ R 2.67 267 134 1:33
3 - 304 305 2.00 219
' e 5-06 506 2.62 2.60
Lo W m
' PR 6-57 - . -
A 463 163
511 511

]
.rextract; PCB, polychlorobipheny] resin,

At live
. . comlicone columns,  The actual retention times
oy fanahe peaks on these three types of columin are
.- Table L. :
¢ wrep ponfirmation as 1o the identity of theso com-
. .4 been obtained by a study of their bohaviour
saclayer chromatoplates, alumine and silica gol
en 5oum colmins and reverse phase paper chromato-
swea 1z addition, these compounds have been shown
w werulle the polychlorobiphenyl compounds in their
a- ol mertness. Thus thoy are not easily modified by
«-vie chinical reactions to produce readily identifiable
e. w i iheir retention times on GLC as can bo done, for
v to pp’-DDT by hydrelysing it to pp’-DDE or to
s~ by uxidizing it to dicldrin. :
viamber of livers and eggs taken from birds in the
b i Tdes or their coastal waters have been examined
o laboratory with results similar to those obtained
st hestrelliver referred to earlior. Whilo the identifica-
we if ihese compounds in British wildlife inay solvo the
naeery af these peaks on GLC chrematograms, it raises,
*ervreinany other gnestions.  Why, for example, do
fre anpounus seen to be aeenmilat od, most frequently
i ';"Sf'Si proportions, in _certain types of wild-
teeang rds s

-~

Wapnl S
s¥rimaded nearly all aspocts of our onvironment and
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considored that the outbursts of novae and
! herm wl'u finidamentally different processes, but I
Yeat, P'wn;(l '9pos¢ a mechanism which ean account for
e 1 iy "“‘v‘"lﬂ, aud which at the samo timeo can account
Tinang p‘i,"l"“"L\" concerned. with quasi-stellar sources
e L ):‘ " partienlar, I suggest that these outbursts
b for nz ¢ amsotropic (as indeed they aro observed
"oy 0“ "“C)~ Because the enecrgy released during &
erey, ay an"c)\ust, is comparable with the stellar rest
N VQ-iom!edLOth’c_ outburst could mean that tho star
20 ttum “(') rc)uh“‘shc velocity in order to conserve
™ rdehify 'us affording a Doppler explanation of the
Consider () s of the quesi-stellar sourees.

1 Al%(‘ opacity of a layer, L, at the surface of a
"t Conty: be the thickness and R the radius of L, and
al ‘Oiili\:c"} plasma at temiperaturo, 7', with electron
ey ¢ 1on densities N, and N, respectively. T, will
Yoy, 0 radiation of wavelongth 2 provided thnt < is
'.nhulin;l t re s the optical depth of L. A mujor con-

© 7 is 7, tho optical thickness dne to free-free

to which they bear a strong resemblance chemically and
physically.

Soine of the samples of birds examined in thislaboratory
have scemed to contain higher proportions of polychloro-
bipheny! compounds than organochlorine pesticides. For
example, the peeks on the chromatogram for tho kostrel
liver shown in Fig. 1 were cstimated to be cquivalent to |
about 12 ng of polychlorobiphenyl compounds. This
must bo contrasted against tho organochlorine posticide
residnes listed above. These total only about 0-8 ng of
which 0:33 ng is beta-BHC, an isomer of BHC which is
genorally regarded as non-toxic to wildlife.

Great concern has ofton been expressed by conservation.
ists about the cffects of posticides on wildlife, particularly
birds. Tho identification of these other organochlorine
compounds in wildlife prempts cnquiries as to the possible

toxic effects they may be having. That theso campounds
aro _toxie ie—gonerally ngreed®f; The polychiorobi-

plienyls aro in fact regarded as an industiia] haozard and

L_“_,__T’__,L)LJDJI“"‘ Tiold limits Jor them in air have been advised?s.
¢ thank the Nature Conscrvancy for samples of

wildlife and Monsanto Chemicals Litd. for samplos of
polychlorobipheny] resins.
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Quasi-stellar Sources, Supernovae and Novae

By considering the opacity of a surface layer of a star, the author
concludes that quasi-steilar sources, supernovae and novae may be
different manifestations of the same mechanlsm.

absorptions, Itisknown that tj cc A*T-20N N AR (ref. 1),
where induced emissions are included. Suppose, now, that
L is compressed or dilated without changing the total
numbers of ions; that is, AR is varied under conditions
which maintain constant 4xR*ARN,, so that ARN.=
constant. Evidently v, a N N{ARaN¢x /AR, Thus
compression of L increoses its opacity, while dilation
reduces the opacity.

Of course, the totgl number of ions 3will not remain
constant in practice, beeause the recombination rate is
proportional to N Ny, If the percentago of atoms fonized
18 large, tho density of unionized atoms, N, will thereforo
be proportional to N N¢. This means that tho contribu-
tion to the opacity mado by bonud-bound and bound-free
transitions within unionized atoms is also proportional to
NeN(AR. This effect, recognized to be important for
stellar pulsation®3, further incroases tho opacity of L on
COINPression. B v e

Somo consoquences of this variable surface opucity will
now bo examined. Under oquilibrinm conditions the
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