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protein. Mutants with deletion of the transacetylase 
gene are perfectly capable of forming M-protein. That 
the natural substrate, lactose, and also the excellent 
synthetic substrate thiomethylgalactoside do not 
block the inhibitory action of N-ethyl maleimide on the 
permease, and hence cannot be used in the labelling 
procedure, might reflect some property of the active 
centre of the protein rather than cast doubt on the 
correctness of its identification as the permease. 

On the assumption that each molecule of M-protein 
possesses a single reactive thiol, a lower estimate of 
9,000 permease sites per bacterium can be obtained. 
This compares well with the 3,000 sites per cell mem
brane shown by Kolber and Stein (Currents in Modern 
Biology, 1, 244; 1967) as being specifically labelled when 
the lactose operon is induced using thiomethylgalacto
side. Extraction of cell membranes with sodium iodide 
solution liberates a labelled protein of molecular weight 
about 60,000. An earlier report of the labelling of 
cytoplasmic fraction apparently coded by the permease 
gene may represent some transient (nascent or de
graded) form of theM-protein . 

More Oceanography 
THE Natural Environment Research Council has not 
only approved the construction of the new oceano
graphic research vessel mentioned in its last annual 
report (see Nature,216, 954; 1967), but it has also issued 
details of the specifications. The ship has been designed, 
by Yarrow-Admiralty Research Development, for 
operations in the regions of the Continental shelf and 
North Atlantic. The new ship will therefore be smaller 
than RRS Discovery, with a displacement of 1,000 
tons and an overall length of 165 ft. She will be 
operated by the Scottish Marine Biology Association, 
and will be stationed at Oban, Argyll, where the 
S.M.B.A.'s new laboratories are at present being built, 
but she will be available to university workers. 

Perhaps the most important innovation in the design 
of the vessel is the unorthodox stern, which allows the 
trawl to be brought in aft, instead of over the side as 
in most trawlers. Drag on towropes is a great incon
venience when delicate electronic equipment is being 
towed, partly because it is difficult to tow deep objects 
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close to the boat, and partly because of the induced 
vibration. The towing cables will therefore be faired 
to reduce turbulence, and this in turn has required the 
provision of a specially designed helical capstan. Steam 
turbines, not usually fitted in so small a ship, are also 
there to provide vibration-free movement. 

Nine scientists will be accommodated on board, and 
they are apportioned a thousand square feet of labora
tory space-a considerable area for so small a vessel. 
Some of this is to the side of the working deck at the 
stern, but all the laboratories are convenient of a ccess 
to this deck, where the specimens are landed. Certain 
navigational features will doubtless further the scien
tific purposes of the ship: the tall sides at the stern, 
which will serve to head the bows into the wind and 
so reduce drifting, and the provision for bow thrusters 
to move the ship sideways. 

Although it is expected that most of the ship's work 
will be biological, facilities have been provided for 
geological research. It will be possible, for example, to 
operate a deep sea geological corer, pneumatically 
powered, to take samples of rock at down to 1,500 
metres. Trawling will be possible at a depth of l ,000 
metres. 

With this new hydrographic vessel about to be built 
-contracts will shortly be put out to tender, and the 
ship should be operating early in 1970-NERC will 
now be thinking about some of the other ships men
tioned in its annual report. The largest of these, for 
the combined use of the universities and the Institute 
of Geological Sciences, would be among other things 
a mother ship for submersibles. The heavy lifting 
equipment needed for this task might also be useful for 
the operation of the deep sea geological sonar at present 
being developed by the National Institute of Oceano
graphy. This piece of equipment, which goes by the 
alluring acronym of GLORIA (for Geological Long 
Range Inclined Asdic), uses a fan shaped beam 2·5° 
wide in the horizontal plane and 15° in the vertical 
plane to provide a picture of submarine geological 
strata over a range of ten miles. A model has been 
tested, and it is hoped to use the device itself from 
Discovery next April. 

Autotropic Metabolism 
from our Microbiology Correspondent 

SoME micro-organisms are autotrophic: that is, they 
synthesize their cell components from simple chemical 
substances. Obligate autotrophs arc limited to this 
way of life while facultative autotrophs are adaptable. 
Obligate autotrophs always require carbon dioxide as a 
source of carbon and either light or reduced inorganic 
compounds as a source of energy. Recent use of isotopic 
tracers has shown that, contrary to the pioneering 
studies of Winogradsky, certain organic compounds can 
be assimilated by obligate autotrophs: consequently 
the notion that these cells are impermeable to organic 
substances no longer provides a tenable hypothesis to 
account for obligate autotrophism. 

Smith, London and Stanier (J. Bact., 94, 972 ; 1967) 
have examined an alternative explanation of this 
phenomenon, namely that obligate autotrophs are 
characterized by having defects in their intermediary 
metabolism which preclude the use of organic com
pounds as principal sources of carbon and energy. This 


