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Abstract ; Template — based modeling was the most accurate and efficient method in the field of protein tertiary
structure prediction, however, this Kind of method was highly dependent on the template quality. This article was
aimed at establishing a kind of alignment method, which was used for detection of suitable templates for query se-
quence. A kind of profile — profile alignment method was proposed in this article, which firstly make alignments of
query sequences and proteins with known structure in template library, followed the templates being selected out ac-
cording to Z — score ranking of alignment results. The proposed profile — profile alignment method obviously outper-
formed PSI — BLAST on the testing sets. The accuracy was increased by 14.3% in comparison to PSI — BLAST on
testing sets, which was statistically significant on a paired Students’ t test. The profile — profile alignment method in
this article could be employed to identify distantly — related templates for query sequences with low sequence simi-
larity, furthermore, the templates obtained from this method could be used to guide tertiary structure prediction of
query sequence subsequently.
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Fig. 1 Schematic of alignment full length and partial length used for normalization of alignment raw scores
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Table 1 PDB codes of proteins for structural alignment contained in training sets
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Table 3 Performance of profile — profile alignment

method on testing sets

ity BURE i BUREL S BRI
TO515 8 T0564 0 T0604 0
T0516 4 T0568 0 T0605 0
TO517 4 T0569 1 T0606 0
TO518 5 T0571 0 T0608 5
T0520 4 T0574 1 T0610 1
T0521 1 T0576 0 T0612 0
T0523 3 T0578 0 T0614 0
T0526 2 T0579 0 T0616 0
T0529 0 T0580 1 T0618 0
T0531 0 T0581 0 T0619 2
T0534 0 T0582 4 T0621 0
T0537 0 T0584 4 T0622 1
T0540 0 T0586 4 T0624 0
T0543 3 T0588 1 T0625 1
T0544 0 T0590 1 T0627 5
T0547 8 T0592 1 T0628 0
T0550 0 10594 4 T0629 1
T0553 0 T0596 6 T0630 2
T0558 1 T0598 1 T0637 0
T0561 0 T0600 6 T0643 0
T0562 1 T0602 0
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Table 4 Performance of PSI — BLAST

method on testing sets

it BREC S BB S BITREK
TO515 1 T0564 0 T0604 0
T0516 8 TO568 0 T0605 0
T0517 2 T0569 0 T0606 0
T0518 3 T0571 0 T0608 4
T0520 4 T0574 0 T0610 1
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T0529 0 T0580 0 T0618 0
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T0534 0 T0582 0 T0621 0
T0537 0 T0584 3 T0622 0
T0540 0 T0586 3 T0624 0
T0543 5 TO588 5 T0625 1
T0544 0 T0590 1 T0627 5
T0547 1 T0592 0 T0628 0
T0550 0 T0594 2 T0629 2
T0553 0 T0596 2 T0630 0
T0558 0 T0598 2 T0637 0
T0561 0 TO600 1 T0643 0
T0562 0 T0602 0
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Table 5  Paired student’ s t test of the results of profile — profile method and PSI — BLAST on testing sets
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