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and will be discussed. The second step of the procedure was 
thoroughly tested on peptide mixtures generated during the 
stepwise solid-phase synthesis of the 99-residue protein 
HIV-1 protease. After each consecutive amino acid coupling 
step, a fraction of the peptide resin was removed and 
pooled. Three important observations were made during the 
analysis of these peptide mixtures: (a) complex mixtures of  
more than 30 peptide components could be analyzed by 
matrix-assisted laser desorption using an appropriate 
matrix; (b) the masses of the components of a mixture were 
determined with an accuracy of I part in 10,000 for peptides 
with molecular masses of up to 7000/t ; and (c) aliquots of 
a peptide mixture produced intense molecule ion signals for 
components present in amounts of much less than 1 pmol/ 
/11. These findings demonstrate that sequences of peptides 
can be readily inferred from the spectra of such mixtures. 
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In the present paper, we describe a new approach for sequ- 
encing peptides and proteins that has the potential for 
greatly speeding up this type of  analysis. The method has 
two steps: 

Step 1. The production by chemical means of a com- 
plete set of peptide fragments, where each fragment shares 
a common terminus. For example: 

1-2-3-4 . . .  ( n -  1 ) -  n 
2-3-4 . . .  ( n -  l ) - n  

3-4 . . . ( n -  l ) - n  

( n -  1 ) - n  
n 

Step 2. Measurement by matrix-assisted laser desorp- 
tion (Beavis and Chait, 1990; Hillenkamp et al., 1991) of 
this complete set of peptides. The sequence of amino acids is 
then deduced directly from the accurately determined mass 
differences between adjacent peaks in the mass spectrum. A 
number of  different approaches for the production of the 
required ensemble of peptides (step 1) are being evaluated 
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Calcium plays a major role in cellular regulation and is 
mediated by a range of calcium-binding proteins° The 
annexins are a superfamily of calcium and phospholipid 
binding proteins containing repeated domain structures that 
are characterized by the endonexin fold (Burgoyne and Gei- 
sow, 1989). Purification of two calcium-dependent phos- 
pholipid and membrane proteins from bovine brain has 
recently been described (Donato et al., 1990). These have 
been termed CaBP33 and CaBP37. The proteins co-purify 
on phenyl-Sepharose but can be separated on DEAE- 
Sepharose; on sodium dodecylsulphate polyacrylamide gel 
electrophoresis (SDS-PAGE), they migrate at 33 and 
37 kD, respectively. Other workers have observed proteins 


