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NEWS AND VIEWS 

Comparison of the coat proteins on the two types 
of coated vesicles 

the normal cycle of coating 
and uncoating. This event 
occurs within 30 seconds of 
addition of the drug, well 
heforc any changes in the 
appearance of the Golgi stack 
or in the distribution of resid
ent Golgi proteins can he 
detected. So removal of the 
COPs may be responsible for 
the later changes that occur. a 
possibility that can now be 
tested using a system devised 
hy Donaldson et 01. in which 
th e effects of hrefeldin A can 
be reproduced in permeabil
ized ce ll s ''' . 
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In addition to the four COPs, smaller proteins are also associ
ated with COP-coated vesicles , similar in size to clathrin light 
cha ins and the - 20K adaptor subunits. However, there are· 
differences in the relative amounts of similarly sized proteins 
on the two types of coated vesicles: in particular, CI'-COP is 
considerably less abundant than clathrin heavy chain ' . 

How larl!e is the 
Serafini et al. I suggest that (Y-COP is the 
most likely candidate for a clathrin 
analogue on the non-clathrin-coated (or 
COP-coated) vesicles because of its simi
larity in size to clathrin heavy chai n . 
Sequencing of the N terminus has already 
been carried out on the protein' so it 
should not be long hefore its cDNA has 
heen cloned and its complete primary 
structure is known. 

Characterization 
The characterization of the COPs is 
facilitated by the large-scale purification 
method developed hy Waters et al. : for 
isolating the proteins from cytosol (hased 
on th e fortuitous discovery that a precipi
tat e which collected in their dialysis bags 
whil e they were attempting to purify 
another protein consisted almost entirely 
of COPs). The cytosolie COPs are thought 
to be in equilibrium with membrane
bound COPs, heeause. like clathrin
coated vesicles. COP-coated vesicles go 
through cycles of coating and uncoating. 
But whereas elathrin and adaptors exist in 
the cytoplasm as separate soluble pools, 
the cytoplasmic COPs purified hy Waters 
er al. seem to be a complex containing all 
four proteins. including (Y-COP. T he stoi
chiometry of the complex (or 'coa tomer') 
still needs to be clarified . however, as the 
four COPs are not present in equimolar 
amounts and there are smaller proteins 
that copurify as well. One possibility that 
cannot he excluded is that. like adaptors, 
the coatomers may in fact he a hctcrogen
eous mixture. with somewhat different 
complexes associating with the different 
Golgi compartments. 

A powerful tool for examining this asso
ciation and for investigating the role of 
COPs in vesicle budding and targeti ng will 
be the drug brcfeldin A , which causes the 
Golgi stack to disappear and the resident 
Golgi proteins to back up into the endo
plasmic re ticulum ". By immunofluoresc
ence microscopy. Donaldson er al. I' have 
recently shown that hrefeldin A causes 
f)-COP (and presumahly the entire COP 
complex) to dissociate from the Golgi 
membrane. possihly by interfering with 
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0-COP/adaptin family like(v to he? So far. 
three classes of adaptins have heen identi
fied, (y, f'l and '(, which are somewhat 
more closelv related to each other than to 
0-COP. A "homologue of f~-adaptin has 
been found in the yeas t ge nome but so far 
the function of the protein product is 
unknown '-. '(-COP (M, 9~K) may well 
turn out to be another membe r of the 
family. But what of a ll the many other 
transport vesicles in the ce iL which have 
yet to he purified ') Arc they also coated 
with proteins helonging to the COPI 
adaptin family? Unfortunately, the simi
larity in amino-acid sequence between 
0-COP and the aliaptins is not really 
strong cnough to make it practical to usc 
DNA probes to search for additional 
homologues. Howe ver. by using other 
methods for st udyi ng vesicular traffic that 
have proven successful in the past. par
ticularlv ill I'itro reconstitution and veast 
genetic~, it seems like ly that in the 'next 
few years more members of the family will 
he discovered. 0 

Margaret S. Robinson is in the Department of 
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DAEDALUS-----------------

Sky sliding 

MUCH of an aireraft·s power is lost in 
atmospheric drag. On the molecular level, 
drag arises very simply. An air molecule 
hitting the skin of the aircraft does not 
merely bounce elastically off. Instead , it 
sticks for a short while, loading the craft 
with a new molecular passenger. It then 
disengages in some random direction, 
running away with the energy it acquired 
in its brief ride. 

If the air molecules could somehow be 
persuaded to fly off the skin of the aircraft 
in the same rearward direction in which 
they met it, drag would be greatly reduced . 
In this connection Daedalus recalls that 
atoms in a solid do not move in an entirely 
random and isotropic manner. X-ray crys
tallographers, whose job it is to determine 
atomic positions, usually find that their 
thermal uncertainty is greater in some 
directions than in others. A short stub of 
atoms, like a hydroxyl or methyl group 
sticking out of an otherwise compact 
molecule, often wags almost linearly in one 
specific direction. 

So, says Daedalus. the ideal aircraft skin 
should expose a perfect surface of such 
molecular stubs to the air. Their wagging
orientation at every point should be care
fully lined up with the direction of the 
slipstream at that point. DREADCO's 
chemists are tracking down molecules with 
particularly good wagging groups. Among 
the most promising candidates so far are an 
iron-porphyrin complex, dimethyltartaric 
acid, and the anti-leprosy drug c1ofazi
mine. These substances are being formed 
into needle-crystals and compounded as 
densely as possible into an aviation paint. 
By brushing it on the aircraft everywhere 
parallel to the local slipstream. the crystals 
will be aligned to wag their surface groups 
along the direction of the airflow at that 
point. 

An air molecule hitting the new paint 
will most likely attach itself to one of the 
surface wagging-groups. It will excite and 
share the molecular wagging motion back 
and forth along the line of the slipstream. 
When it disengages a little later, it will 
either be ejected forwards, in the teeth of 
the oncoming airstream, or backwards , 
back into that stream. The second choice, 
says Daedalus, is far more probable. The 
result: a slippery aircraft which loses no 
energy to the air-molecules hitting it. 

Even better , the new paint will be slip
pery only in the slipstream direction. In 
other, non-wagging directions, it will be 
extra rough . It will arrest the molecules and 
fling them sideways. preferentially damp
ing out the fluctuating flow-lines of surface 
turbulence and enhancing laminar flow. 
The improvements in stability and air
worthiness. and the greatly reduced fuel 
costs, could well transform aviation. Air 
fares might even come down. David Jones 
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