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only is 1l difficult. it IS irnpo:;sibk �~�j�v�e�n� the traJirional 
modus operal/di of" biomedical rl!st.::nch. It would not he 
possible, for example, to launch a truly interdisciplinary 
project such as this one and depend on a grant system in 
which each part is separately reviewed and funded, and 
where as much as a year's delay may occur between the identi­
fication of a need, and funding to provide a solution. It is 
also evident that the problem cannot be solved simply by 
accretion, i.e., by hoping to compile the index from un­
correlated studies in many different laboratories. High­
energy physics mastered the art of organising and running 
large collabor:ltive ventures. In. contrast, the biomedical 
sciences have so far 3voided them, possibly because they 
were not really needed. • 

Now, however, we face, real!y for the first time, the true 
complexity of the hum:m cel1ular systems with which we 
work. Extraordinary reluctance to alter the pattern or scale 
of biomedicJI research is to be expected. It is important to 
inquire brietly, therefore, into what could be gained if an 
intensive effort to produce a human protein index were 
made, and what would be the alternative. 

Of central importance are the annotations which will 
accompany each num bered entry in the human protein index. 
These would include (following the gel spot num ber): 

1. The sample source. 
2. Molecular weight (actual position on an SDS gel). 
3. lsoelectric point. 
4. Name or function where known. 
5. Subcellular localisation of the protein. 
6. Associated subunits if a multimeric protein. 
7. Identification of the coregulational set to which a 

protein belongs. 
8. Chromosomal location of the structural gene for the 

protein or protein subunit. 
9. Variants of a peptide and their correlation with disease. 

10. Spot co-ordinates on a standardised reference map. 
11. Notes including all observations relative to a peptidL: 

including response to experimental variable. 
12. Corresponding master human protein index number. 

We describe elsewhere the rules and rationale for inital 
number of spots on gels, and we propose to delay for some 
time the assignment of master numbers. Obviously the index 
can be searched from the viewpoint of any class of entry. 
One could, for example, obtain a list of all of the proteins 
known to bl:! coded for by genes on chromosome I. 

For the purposes of this discussion the important points 
are that proteins and protein sets characteristic of discrete 
cell types, of stages in development, of germ layers, and very 
prob:lbly of a number of disease states will be discoverable 
by searching through the index data base [10 I. Of special 
interest is the problcm of corregulated sets. Are genes expres­
sed, (for this discussion lumping together :J.1l stages and pro­
cesses between DNA and prokin) in sets or batteries, and are 
these sets expressed in a precise order during development? 
In cancer, are sets characteristic of early developmental 
stages turnt:d back on? These are questions which cannot' 
be answered without tht! mass of an:.llytical data nccessary to 
form the index. 
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The altcrnaliVl: is to slowly explore hum:m cells by 
classical techniques, isolating Olle protein after another. and 
exploring its relation to di:;c:lse in.a laborious fashion. As 
corrdations with disease are discovered, new immunoJssays 
can then be developed. Given tens of thous:lnds of proteins 
to explore, and an almost equal number of diseases to corre­
late each one with, such an approach will be time consuming 
and ultimately very expensive indeed. 

The most compelling argument for the more global 
approach offered by analytical systems which 'see' a very 
large number of discrete entities at a time comes from simple 
statistical considerJtions. If one causal anomalous protein is 
to be discovered in a set of 30,000 for example, there is a 
I % chance that it will be among the first I % examined by 
classical methods, and there is an equal chance that it will be 
among the last 1 % studied. 

Further, the prospect of analysing samples from patients 
with thousands of different diseases (over 2,000 human 
genetic diseases are known) one protein at a time is dismal 
indeed. 

We rather tend to the view that a well planned and inte­
grated attempt to develop automatic systems for sample 
preparation, for two-dimensional electrophoresis, for spot 
identification, for image analysis and data reduction, for 
hybridoma cell selection, and for computerised search 
programs to find correlations between patterns or variants 
and disease would in the end contribute not only to more 
precise diagnosis, but to the evaluation of therapy, and to 
the discovery of new protein .replacement therJpies. 

. Norman C. Anderson and Leigh Anderson 
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