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RELATONSHIP BEITTEEN PROTEIN AND NUCLEIC ACID SEQUENCESIMPLICATED
IN SPECIFIC BINDING INTERACTIONS
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S AStreitsov, A AKhorlin, AN Surovaya and B.P. Gottikh

Institute of Mol ecul ar Biol ogy, Acadeny of Sciences of the USSR
Moscow 117984, USSR

Argunents are summari sed whi ch support the existence of a
certai n correspondence (code) between the protein and nucleic acid
sequences inplicated in specific binding interactions. Recognition
protein sites are assuned to contain pairs of antiparallel poly-
pepti de chain segnents which forma right-hand tw sted anti parall el
0-sheet, Uoon conpl ex fornati on between a protein and SNA t he
sheet undergoes a structural transition allo.ving for the backbone
amde groups in the two pol ypeptide chain segnents to form hydrogen
bonds wi th DNA base pairs. The binding is stereospecific in the
sense that N- C- C' sequence in the pol ypeptide chain segnents
coincides wth C3' - C5 direction in the adjacent pol ynucl eotide
chains. According to the code proposed by us the side chains of
amno acid residues present in the outward-pointing positions in
a /3-sheet control hydrogen binding interactions between the peptide
groups of recognition protein site and DNA base pairs. These re-
sidues can be. divided in two groups those coding for AT pairs -(Sen,
Thr, Asm Gdn, H's, Cys, in sone cases, presunably, Lys and Arg)
and those coding for GC pairs (Qy, A a, Leu, Yal, Ile, Phe, Met,

Trp, Tyr, Asp, Qu, incertain cases Lys and Arg).%? These rul es
are strongly supported by the fact that for a nunber of specific
protei n nucleic acid conplexes there is a renarkabl e correspondence
between the protein and nucleic acid sequences (lac repressor-|ac

operator, " repressor- ~ operator, Qo protein —”" operator,



QO protein and its interaction site in cY region of A genone,
ribosonal S8 protein and its interaction site on ribosomal 16S SNA) .
These rules are al so supported by our observations that ol pol ypepti des
bind to synthetic DNA s with defined sequences and exhi bit base
sequence preferences predicted by our code rul es. For exanple, oligo
(L-threonine) binds nore strongly to pol y(dA) *pol y(dT) than to
pol y(dQ *pol y(dC), whereas oligo (L-valine) exhibits an opposite
order of binding preferences. The binding is acconpani ed by spectral
changes in the W spectral region 190-240 nmthereby indicating That
amde groups of the oligopeptide nolecules are inplicated in the
cindihg interactions. O ogopeptides in a single-stranded form exhibit
alowaffinity for BNA as conpared with the affinity of dimeric
.species. Binding isotherns were obtai ned by a nunber of technique and
interpreted on the basis of statistical nechanical theory devel oped
by us earlier.3*
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