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ldentrfication ol IHoet SPeLs In Proteins

Diffierent regiens off a protein molecule Interact anmeng
themselves.

These interactions enakle the string-like protein melecules
10 feld Inte cemplex 3-dimensionall (5-D) structures.

Protein molecules perform thelr fiunction by selectively.
pINdING te ether molecules by virtue of their 3=
structures.

The regions of'a proteln molecule where selective
PINAINGS occeur are called ot spets.



Identification of Hot Spots (cont’d)

Tihe energies of free electrons in the aminoe acids can e
represented by numbers called ENR (electron-1on
IEractionr petentizi)Values:

By assigning these nUmbErs 1o the' amino: acids, a protein
can be represented! by a numeErical SEqUERCE:

he DETS of the numerical Seguences of a greup: of
proteins, perferming similar functiens have heen; ohserved
10 share a unigue: fireguency component (see Cosic [1]).

This Is calledl the Characlernstic fregUency. off the particular
group.



ldentification of IHoet Speits (contd)
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» lihe hot spots|in a pretein: can
pe lecated by identiiying the
regions Where the ChaliZClerstic
freguency. Isi dominant.
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ldentification| of Hoet Spoets (cont'd)

EOUIF Steps:

> Convert a number of proteins ol a particular ftnctional
gleup Inte numerical sequences

> Compute the: DETS of the sequences and multiply: them
poIRtWISe: ter determine the chalacteristic reguency.

> Compute the STET of the pretein Seguence In question
USIngl a sultablewindow

> Multiply: each column of the STET by the DET product

P. Ramachandran, A. Antoniou, and P. P. Vaidyanathan, 38 ¥ Asilomar Conference on
Signals, Systems, and Computers, November 2004.



ldentification of IHot Speits (contd)
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Product DFTs of cytochrome C proteins STFT of tuna heart cytochrome C
protein, with peaks as the hot spots

he 3-Diplets could e displayead as coler-ceded contoul
plots, just like the spectograms!

P. Ramachandran, A. Antoniou, and P. P. Vaidyanathan, 38 ¥ Asilomar Conference on
Signals, Systems, and Computers, November 2004.



Conclusions

An efficient method to identify, and locate het spets In
proteins was developed.

e hot spots identified were fieund te match well with
ether avallable puklished data.

The methoed IS heing tried om a Varety ofi preteins from
different erganisms to Veriiy/ its; usefuliness.

Werk on impreving the: methed Inl terms of IS accuiacy/
and ease of Use! IS heing| carried out.

The use ofi digital filters for identifying; hot spots Is alse
BEeIng explored.
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