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the investigators counted the tracks of 
tigers in the snow. Although at first 
glance this proposal seems to contain 
a source of confusion in the possible 
crossing and recrossing of its tracks by 
the same tiger, the photographs pub
lished (Priroda, No. 12, 82-88; 1973), 
show that although snow is not the ideal 
medium for revealing t-he fine details 
of the pad with fingerprint clarify, 
nevertheless, in practice, little or no con
fusion arises. Not only did this census 
give a total of some J 10-120 tigers in 
the area (the figure for the l 940s was 
30-40), but it revealed a number of sig
nificant details about the habits of 
tigers in the region. 

Now that the Primor'e is being in
creasingly opened up for forestry, and 
the like, the tigers seem to be entering 
into a cautious symbiosis with man . 
(The Amur tiger is not a man-hunter; 
on the contrary, it is easily scared off 
by shouting and arm-waving.) The 
tigers make use of forest roads used 
for hauling timber, and seem to have 
no fear of tractors and automobiles . 
They appear, and may even hunt, rela
tively close to settlements and motor 
roads, and observe human activity from 
a distance of several metres. If dis
turbed after hunting, they will drop 
their prey, but are ready to return to 
it , even if it has been touched hy 
human hand. And, since the presence 
of tigers causes a rapid disappearance 
of wolves from the area, the opening 
up of the Primor'e is in no way ham
pered by the protection of the tigers
i ndeed, their presence may prove an 
advantage. Providing, therefore, that no 
illegal tiger shoots take place-a condi
tion which, it is admitted, is hard to 
guarantee-there seems no reason in 
principle why the tigers should not con
tinue to flourish in these new conditions 
of coexistence. 

Membrane proteins 
and serum lipoprotein 
from a Correspondent 

UNTIL recently, discussions of mem
brane structure centred around the 
concept of the unit membrane. The 
model envisaged was a lipid bilayer 
with hydrophilic proteins restricted to 
the outer surfaces where they were 
attached by electrostatic, non-covalent 
forces. Although this model was use
ful for explaining the similarities in 
physical and chemical properties be
tween artificial lipid bilayers and nat
ural membranes, it failed to account 
for aH the proteins known to be associ
ated with the membrane. This led sev
eral workers, notably Singer and 
Nicolson (Science, 175, 720; 1972), to 
postulate tha,t globular proteins pene
trate into or through the J.ipid bilayer. 
This idea has been widely accepted as 

a sound working hypothesis, but the 
mode and distribution of the proteins 
in the plane of the membrane are still 
controversial. It has been convenient 
to divide membrane proteins into two 
groups; extrinsic proteins remain 
largely on the aqueous side of the 
membrane attached by electrostatic 
forces which can be disrupted by dilute 
salt solutions whereas intrinsic proteins 
make substantial con.tact with the 
hydrocarbon region of the lipid bilayer 
and can only be disrupted by use of 
ionic detergents. In practice, however, 
this distinction is difficult to apply to 
any protein because of the lack of 
structural information. 

The human erythrocyte has occupied 
a central position in membrane re
search due to the ease of obtaining 
large quantities of membrane ghosts 
free of haemoglobin. By SOS gel elec
trophoresis, more than 20 membrane 
protein bands have been resolved (see, 
for example, Fairbanks et al. , Bio
chemistry, 10, 2606; 1971) but, with 
few exceptions, ,the types and func
tional roles of the proteins have re
mained obscure. In particular, the 
presence of proteins with an apparent 
molecular weight in excess of 200,000 
and apparently not dissociable into 
smaller subunits by treatment with 
thiols or detergents has been rather 
enigmatic. One would expect that in
trins,ic proteins would have more non
polar amino acids than do hydrophilic 
glot:iular proteins, but differences have 
not been impressive. Furthermore, in
trinsic proteins should have relatively 
short hyrophilic sequences capable of 
reacting with lipids. Glycophorin, the 
major glycoprote,in of the human 
erythrocyte, contains a peptide chain 
of 203 residues which completely spans 
the membrane and has a portion of 
23 residues devoid of charged groups 
(Segrest et al., Biochem. biophys. Res. 
Commun ., 49, 964; 1972); but the 
applicability of this situation to in
trinsic protein in general cannot be 
assessed a,t present. 

The erythrocyte membrane is not 
the only sys,tem where one can find 
lipids and proteins in close association 
readily accessible for extensive study. 
The circulating plasma lipoproteins are 
important sources of ,avidly bound lipids 
and proteins that are not membrane 
hound. In a recent issue of Biochimica 
Biophysica Acta (342,213; 1974), Lang
don now reports that the apoproteins 
of plasma lipoproteins are major con
stituents of the human erythrocyte 
membrane. 

Langdon's evidence comes from both 
immunological and chemical analysis 
of the membrane proteins. Purified, 
packed erythrocyte ghosts were treated 
with sodium dodecyl sulphate to solu
bilise intrin siic proteins. Then the 
preparation was subjected to double 
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Tuberculated beetle 

This strange-looking beast is a male 
dung beetle new to science. It has been 
named Amphistomus primonactus by 
Matthews of the South Australian 
Museum, Adelaide, who discovered 1t 
in the Dorrigo National Park. Its 
reduced hind body and exaggerated 
tuberculosity may be a consequence of 
wing reduction. It is inconspicuous and 
secretive, like the other wingless species 
of Amphistomus. and is abundant in 
closed forest leaf Jitter. It seems to have 
a very localised distribution (see Aust. 
J. Looi., Suppl. Ser., No. 24, 1-211; 

1974). 

immunodiffusion on agar plates aga.inst 
antiserum to human densi,ty lipopro
tein (apo HDL) and low density lipo
protein apoprotein (apo LDL). Strong 
precipitin lines ·indicated that the mem
brane proteins are related immuno
logically to both types of apoprntein 
(appropria,te controls eliminated the 
possibility of non-specific precipita,tion). 
To determine whether the antigenic 
determinants resided in more than one 
molecular weight class, the membrane 
proteins were fractiona,ted by Sephadex 
gel chromatography and examined by 
immunodiffusion. Although each pro
tein class contained several proteins 
it was nevertheless noteworthy that 
antigenic determinants for both apo 
HDL and apo LDL antisera were 
present in all of them. Further tests 
showed that nearly half of the total 
membrane proteins are accounted for 
by the sum of the proteins reacting as 
the apo HDL and apo LDL and that 
probably antigenic determinants for 
both tested apoproteins are present in 
at least one protein molecule. 

In order to fort,ify the immuno
log;ical evidence with chemical evi
dence, end group analyses were per
formed. The membrane proteins were 
dansyla.ted and hydrolysed and the re
sultant amino acids were analysed by 
quantitative two-dimensional polya
mide chromotography. As expected, 
the major NH2 terminals were aspartic 
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