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Focus ofi the study

IHomology: vs. Analogy.

IHomelegy, andl statistical significance
Seguence: similarity: statistics

Pregress in sequence similarity: searcning
EValuating search algorithms




Introduction

Emergence ofi bielegicaliseguence
COMparisen programs

Inference; off hemeology.

Methoedsioff homologl identification
s Seguence - sequence; alignment

s Seguence;— profile alignment:

s Structural alignment



Profile Method
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Important Keys

SCOP = Structural SCOP CATH
CIaSS|_f|cat|on 0)j Class Clacs
Proteins

CATH -Is ar hierarchical
classification; ofi protein
domain structures. fFold IHomoeloay:

PDB — protein
database bank

Eamily; Architecture
Super' Family, iepoloay

Derived from secondary structure content

Orientation of seconda -y structures

Topological connections and numbers of secondary structures
Determined by sequence and structural alignment




[Homoloegy vs. Analogy.

Figure 1 Trypsin-like serine protease
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Bovine trypsin Streptomyces griseus trypsi

Subtilisin

Cument Cpinlon In Strectural Biology

Viral serine protease

Homdalogs, analogs{?) and convargant evalution. Thres-dimansional structuras of five sarina proteasss: (a) bovina tryp=in (POB coda S5PTP),

b) Sfrepformypces grsews trypsin (PDB coda 156GT), [c) S. grisews protaasa A (PDB coda 25GA), (d) viral =anna protasssa (FOB codae 1BEF) and
(&) subtisin {POB codea 158T). Tha CATH structura classfication placas SPTP, 15GT and 25464 in the sams handogy catagory, wharaas
1BEF has tha sama topology, but = dassihed a5 non-hoamadoagous to SPTP. S00P places 1BEF in the same suparfamily as SFTP. SubtikEsin
{158T) has a wvary diffarant structura to the trypsin-ike serina proteasses and i cleardy non-hamalogous. Howeavar, tha achive sites of subtiisin

and trypsin ara axamples of comvangant evolution.



Trypsin=like;serine; proteases belong to) tiie mainly-5B
class of CATH

Structural similarity: (B-barrel) among 1a-¢

Subtilisin exhibits d/t overall 3D structure with the same
catalytic function at its active site — Convergent evolution

Inference of homology based on degree of similarity and
how unlikely that two structures arisen independently

Measure of statistical significance




Tabile 1
Similarity for homologs and non-homologs®.
S5PTP wersus: 15GT

"'I'.L,u,..htl'lu rumib=r of aligned residuss, %%Gid s the pancant
sequancs identity =nd RMSD is the oot mean squars distance.
EiMj iz the expactaticn walus, the number of times & scors isexpect=d
by chance in a sesrch of a databass of siza N. SPTP, 156GT and 25GA
arse trypsn-like ssrine protesss homologs; 1BEF s a viral protesss
that CATH says is not homaologous to the trypsin-like protessss, but
S0P says s homologous to themn. 1SBT is subtilisin, whhich has the
sams catalytic trisd a5 the trypsn-like ssrine protessss, but & com-
plet=ly different global domain structurs.

E Bas=d cen aligrnmmant with 85564, which is 103%% ssquancs identical
to 2564 NA: not availabls — no alignmeant was calculatsd.

DALI, VVAST; are structure-based comparison applications

PSI-BLAST and COMPASS perfierms sequence-profile comparison

SSEARCH! doees pairwise sequence alignment




Seduence similarity: statistics

Jihe need tor base the Infierence; of
NeMelegy: on statistics

Use off sequence, structure;and function te
determine; nemology.

s ACCUKacy:

a 50-40%) sequence alignment threshold

s Structure; fiunction' relatienship




Progress In seguence similarity: searching

Karlin-Altschulfalgerithmi o BLASH]
Smith-Waterman algerithm: off SSEARCH
Searehing al seguence against sets of
dligned sequences

s Hidden; Markov: Medels) (HMMs)

s POsItion specific scoring matrices: (PSSMs)

x More sensitive
s PEAM — Profile database




Evaltiating search algorithms
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Figure 2: Homologous Protein Coverage — SSEARCH (25%), PSI-BLAST (40%)
COMPASS (60%), DALI (98%), VAST (70%).




Conclusions

Structural comparisen > Profile-sequence
COMPArison > SeqUENCE-SEqUENCE
COMParison.

Profile metheds are impoertant in
[dentifyingl distant relationships.

Excessive similarity: (i.e. similar structure;
fUnction and seguence) leads to the
Inference off homology.




Future Imprevements

Revise search algerithms te account for
CONSERVEdi regions

BUild super-super-super computers te run
these dataldase; Searches.
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