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Abstract

Substitution matrices are among the most
widely used scoring techniques:
Phylip and other alignment packages, all use
them. However these matrices are general;
they ignore organism specific properties and
do not provide customized scoring schemes.
We present a phage- specific scoring matrix
the abundances
substitutions. These matrices use information
from approximately five and a half million
significantly similar protein alignments from
over five hundred phage genomes. Our scoring
matrix is different from the existing PAM and
BLOSUM matrices. This indicates the need
for similar treatments for other groups of
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Preliminary Conclusions

A

A 2540121
R 777058
N 861656
D 998387
C 170987
Q 812685
E 1247322
G 1625804

H 226812

MATRIX OF REPLACEMENTS CORRELATION COEFFICIENT MATRIX
R N D C Q E Gl o HY v
OHAGE Blosum45  Blosum50 Blosum62 Blosum80 Blosum90

777058 861656 998387 170987 812685 1247322 1625804 226812 .......

®HAGE 1.000 0.8794 0.8956 0.8973 0.8898  0.8768
1334675 571128 523766 93809 662445 /50317 570505 208075 ...

Blosumd5 0. 8794 1.0000 0.9862 0.9726 0.9677  0.9646
571128 1328653 1219297 54530 584579 908350 911480 25020 ........

Blosum50 0. 8956 0.9862 1.0000 0.9826 0.9781  0.9753
923766 1219297

Blosum62 0.8973 0.9726 0.9826 1.0000 0.9847  0.9841
53809
e Blosum80 0. 8898 0.9677 0.9781 0.9847 1.0000  0.9884

Blosum90 0. 8768 0.9646 0.9753 0.9841  0.9884  1.0000
s — Suggests a significant level of difference between

the phage scoring matrix and the standard matrices

Sample entry from Database
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Putative platelet-binding protein from a phage-associated region of Streptococcus pyogenes MGAS315
\Rz endopeptidase from Stx2 converting phage II
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COMPARISON OF AMINO ACID SUBSTITUTION SCORES

s(i,j)=log(q(i,j)/p()p())
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q(i,j) are the expected probability to observe residues i and j aligned in homologous sequence
alignments. p(i) and p(j) are the background frequencies of observing amino acids i and j

3 &1
s
o
£
]

1 Blosum80

| Blosum90

-~
o B

Blosum90

Future Work

Is the difference statistically significant ?
- Capture the significance

Are all factors pertinent to amino acid

scoring matrices balanced among

the two datasets ?
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