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This should make it possible to observe changes in 
ionization state of the carboxyl side chains of proteins. 
One may anticipate that several interesting applications 
of Raman spectroscopy in protein chemistry and 
enzymology will present themselves. 

An interesting application of infrared spectroscopy 
to a problem in protein structure was conceived by 
Caughey, and concerns the nature of the association 
of ligands with haem proteins. McCoy and Caughey 
(Biochemistry, 9, 2387; 1970) describe some interesting 
effects in the binding of ligands such as azide and 
cyanide ions to methaemoglobin and metmyoglobin. 
Inspection of the infrared spectra of proteins reveals a 
region of relatively low absorption in the 1,700-2,800 
cm-1 range. Moreover, the bands characterizing the 
association of the ligands with the haem group occur in 
this very region. Thus by balancing identical solutions 
of the protein at concentrations of more than 30 per 
cent in the reference and sample beams of the instru
ment and introducing the ligand into one side, small 
peaks are produced in the difference spectrum. It 
transpires that the azide derivatives have a doublet in 
this range, indicating the presence of two different 
species. These are assigned to the high-spin and low
spin types of complex, which are known to coexist in 
these derivatives, and the relative intensities of the two 
bands correlate well with the ratio of the two forms as 
deduced from measurements of magnetic susceptibility. 
Other inferences about the mode of binding can be 
made. It is possible in principle to interpret the spectra 
in terms of the deformation of the iron-ligand bond, and 
the interaction of the ligand with the histidine, to which 
the iron is also attached on the other side of the haem 
group. 

ORGANIC SYNTHESES 

Entrapped but Active 
from our Microbiology Correspondent 

Mosbach and Larsson have taken the technology of 
biocatalysis a stage further by using microorganisms 
and enzymes entrapped in a polymer for transformation 
processes (Biotechnol. Bioeng., 12, 19; 1970). Micro
organisms are used extensively in synthetic organic 
chemistry to transform compounds as different as 
sugars, aromatic solvents, terpenes and, pre-eminently, 
steroids. The use of microbial cultures per se to bring 
about these conversions is being superseded gradually 
by immobilized cells or enzymes, which have two major 
advantages. First, the separation of the transformed 
chemical is greatly facilitated and, second, the trans
formation can be operated as a continuous process. 
Enzyme preparations and whole cells can be immobil
ized on solid supports on the basis of ion exchange and 
retain their catalytic activities. Such immobilization, 
however, may decrease enzyme activity, possibly by 
involving binding at the active site or by inducing 
conformational changes that affect the active site. Gel 
inclusion appealed to Mosbach and Larsson because of 
the mild treatment involved, particularly in view of the 
}ability of the enzymes implicated in steroid transforma
tions, and the simplicity and rapidity of preparation. 
They have applied this system to steroid transforma
tions by fungal cells (Ourvularia lunata) and a L1 1

-

dehydrogenase from the bacterium Oorynebacterium 
simp~ex. 
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Fungus and enzyme were entrapped in a cross
linked polyacrylamide gel which was sieved to produce 
a granule preparation. The Ourvularia mycelium was 
fragmented, by grinding in a mortar, and added to a. 
10 per cent gel during polymerization to give a concen
tration of 2 per cent (w/v). The dehydrogenase-con
taining gel was made in a similar way. Mycelium-gel 
granules tended to lose activity when stored, but shaking 
them in a nutrient medium containing Reichstein com
pound S for a few hours restored and even increased their 
cortisol producing activity. The enhanced activity may 
reflect growth of the entrapped cells or induction of the 
11,B-hydroxylase. The gel-enzyme granules retained 
only about 7 per cent of the added activity and, so far, 
Mosbach and Larsson have not shown whether this low 
activity results from enzyme denaturation or from poor 
diffusion of the substrate (cortisol) and/or product 
(prednisolone) within the gel matrix. 

A two stage continuous transformation of the 
Reichstein compound S through cortisol to prednisolone 
is an attractive proposition. Attention to such para
meters as initial substrate concentration and rates of 
flow through columns of entrapped catalysts should 
make total conversions possible. The wider implica
tions of such work are enormous. The time cannot be 
far off when complex biologically active molecules will 
be synthesized by passage through an appropriate 
series of enzyme or microbial columns. Mosbach and 
Larsson's study emphasizes that whole cells can be 
harnessed in such a process if the enzyme is difficult to 
prepare or is unstable in the operating conditions. The 
use of fungal spores instead of vegetative cells (Nature, 
218, 225; 1968) provides further inducement for the 
development and extension of biocatalytic syntheses, 

RNA POLYMERASE 

Hobson's Choice 
from our Cell Biology Correspondent 

IN numerous laboratories dotted about the world, people 
are priming E. coli RNA polymerase with SV40 or 
polyoma DNAs in attempts to obtain the mRNAs of 
these tumour viruses. For it may well be possible to 
translate them in E. coli cell free systems and so 
characterize the tumour virus proteins, one or more of 
which are presumed to be involved in viral transforma
tion. But why go to such devious lengths to isolate 
half a dozen or so viral proteins ? Unhappily the direct 
approach, searching for the viral proteins in infected 
cells, is about as easy as finding a packet of needles in a 
haystack. So, the argument goes, if the proteins made 
in vivo cannot be isolated, make them in vitro. But 
without cell free systems from appropriate eukaryotic 
cells, which will transcribe and translate viral genomes, 
there is no alternative but to fall back on the well 
tried but heterologous E. coli systems and trust they 
will sensibly transcribe and translate SV 40 or pol yo ma 
genes. 

It is a long shot but there is some slight evidence 
that it may pay off. Westphal (J. Mol. Biol., 50, 
407; 1970) finds that E. coli RNA polymerase almost 
exclusively transcribes only one of the two strands of 
native, superhelical SV40 DNA. When the polymerase 
has superhelical DNA as template less than 20 per cent 
of the RNA product will anneal with itself, whereas 
with nicked SV40 DNA as template 98 per cent of the 


	Entrapped but Active



