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Attorney Docket No . 11509-36 

METHOp OF SYNTHES IZING DIVERSE COLLECT IONS Of OLIGO�ERS 
.. . - - -- �----.-.--�----

FIELD OF THE INVENT I ON 

The present inven t i o n  rel ates genera l l y to a general 
st ochast i c  method for synthes i i i ng ra ndom o l igomers on 

part ic l e s . A further a spect of the i nvention re l ates to the 
use of ident i f ica t i on tags on the part ic les to facil i t a te 

ident i f ication of the o l igomer s·equer'lce .  

BACKGROUND OF THE I NVENTION 

The rela tionsh i p  between structure a nd act ivity o f  

molecul e s  i s  a fundamenta l i s sue in the study of biolog ica l 

systems. Structure-ac t i v i ty re l at ionships are important in 

understa nd ing , for example , the funct ion o f  enzymes , the ways 

20 in which cel l s  communicate wi th each other, a s  we l l  a s  cel lular 

25 

35 

control and feedback systems . Certa i n  macromol�cu l e s  are known 

to·interact and b ind to other molecules hav ing a very spec i f ic 

three-d imens ional spatial and electron ic d i stribution . Any 

large molecu l e  hav i ng such speci f i c i ty can be cons i d e red a 

receptor , whether i t  i s  an enzyme catalyz ing hydrol y s i s  of a 

metabo l i c  i nt�rmed iate , a cel l - surface protein med i a t i ng 

membrane transport of ions , a glycoprot e i n  serving to ident i fy 

a particular ce l l  to its ne ighbors, an IgG-c1a�s ant i body 

c ircula t i ng in the plasma , an o l igonucleot i de s equence of DNA 

in the nucleus , or the l i ke. The various mo l ec u l e s  which 

receptors s e l ectively b i nd are known a s  l igauds . 

Manr assays are ava i l able f or measuring the bind i ng 

aff i n i ty o f  known receptors a nd lig�nds , but the information 
wh i ch caq be-ga ined from such experiments is o ften lirnitud by 
the number and type of l i gands which are ava i l able. Novel 

ligands are somet imes d i scovered by chance or by app l icat ion of 

new techniques for the e l uc idat ion o f  molecul ar structure, 

inc l uding x-ray crysta l l ograph i c  ana l y s i s  and recombinant 

genetic techniqt1es for prote ins . 
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Small peptides are an exemplary system for exploring 

the relationship between structure and function in biology. A 
peptide is a sequence of amino acids. When the twenty 

naturally occurring amino acids are condensed into polyme ric 

molecules they form a wide variety of three-dimensional 

configurations, each resulting from a particular amino ac i d 

sequence and solvent condition. The number of possible 

pentapeptides of the 20 naturally occurring amino acids, for 

example, is 205 or 3.2 million different peptides. The 

likelihood that molecules of this size might be useful in 

receptcr-binding studies is supported by epitopd analysis 

studies showing that some antibodies recognize sequences as 

short as a few amino acids with high �peci!icity. Furthermore, 

the average molecular weight of amino acids puts small peptides 

in the size range of many currently useful pharmaceutical 

products. Of course, larger peptides may be necessary for many 

purposes; and polypeptides having changes in only a small 

number of residues may also be useful for such purposes the 

analysis of structure-activity relationships. 

Pharmaceutical drug discovery is one type of research 

which relies on such a study of structure-activity 

relationships. In most cases contemporary pharmaceutical 

research can be described as the process of discovering novel 

ligands with desirable patterns of specificity for biologically 

25 important receptors. Another example is research to discover 

JO 

35 

new compounds for use in agriculture, such as pesticides and 

herbicides. 

Prior methods of preparing large numbers of different 

oligomers have been painstakingly slow when us�d at a scale 

sufficient to permit effective rational or random screening. 

For example, the "Merrifield" method (J. Am. Cher.1. Soc. (1963) 
85:2149-2154, _which is incorporated herein by reference) l:L1s 
been used to synthesize peptides on a solid support. I� the 

Merrifield method, an amino acid is covalently bonded to a 

support made of an insoluble polymer. Another amino acid with 
an alpha protected ·group is reacted with the covalently bonded 

amino acid to form a dipeptide. After washing, the protective 

group is removed and a third amino acid with an alpha 
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