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top-ranked mRNAs and proteins. While both distribu­
tions contain a few very high abundance molecules (in 
the 3-10% range) they appear to diverge significantly 
below the 15th most abundant gene product, with pro­
teins 16-100 accounting for roughly twice as high a rela­
tive abundance as the 16th-100th mRNAs. Not all pro­
teins are represented on the 2-D gels used here (which 
fail to resolve proteins with pI >7), but the estimated 
40% of proteins thus excluded would not affect the 
shape of the distribution over positions 50-100 signifi­
cantly if they have an abundance distribution similar to 
the pI 4-7 proteins (based on a simulation using the 
data shown). The mRNA abundance distribution covers 
all cloned messages (not a subset of genes), and for 
abundant mRNAs it should be complete as it stands. 
Altogether, the top 100 mRNAs comprise 51.3% of the 
total clones, while the top 100 proteins comprise 63.1% 
of the total protein detected. Hence it appears likely that 
the distribution of protein abundances is significantly dif­
ferent from that of mRNAs, showing a more gradual fall­
off in the region examined, and that techniques able to 
detect down to a specified percent abundance threshold 
would reveal more proteins at a given threshold than 
mRNAs. As the protein and nucleic acid databases 
expand, we anticipate the possibility of generating suc­
cessively more robust estimates of the global relation­
ship between mRNA and protein abundance, and thus a 
better understanding of multi-level gene expression con­
trol in complex organisms such as man. 

Human liver samples analyzed by 2-D electrophoresis were 
kindly prOVided by the National BiomonilOring Specimen 
Bank at the US National InSTitute of Standards and Tech­
nology under the directioll of Dr. Stephen Wise. 
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