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Identification of protein binding residues HEME based on amino acid

component and conservative information
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Abstract; HEME is an important and commonly used ligand that plays an important role in electron transfer,
catalysis, signaling transduction, and gene expression. Accurate prediction of the binding residues of protein-HEME
interactions is one of the main challenges in structural bioinformatics. In this study, the information of HEME ligand
and protein was downloaded from Biolip database, and amino acid components and site conservative information of
binding residues were and nonbinding residues were satistically analyzed and used as prediction characteristic
parameters. HEME binding residues were identified by Fisher-PSSM criterion, and calculation results showed that
the Fisher-PSSM criterion of optimizing characteristic parameters had good prediction results.
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Fig.1 Amino acid composition content of positive and negative sets in hemoglobin fragments
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Fig.2 Position conservation of positive and negative amino acid in hemoglobin fragments
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Table 1 Performance of position weight matrix discrimination algorithm using amino acid as parameter

WiReS 2R AR Sn/% Sp/% ACC/% McC

7 56.03 73.72 64.87 0.30

9 54.41 76.88 65.65 0.32

11 53.98 77.21 65.59 0.32

PSSM AR 13 53.17 77.51 65.34 0.32

15 48.22 81.63 64.93 0.32

17 40.88 86.56 63.72 0.31

19 41.12 86.34 63.73 0.31
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Table 2 Performance of Fisher discrimination algorithm by the amino acid parameter

VRS SR WK Sn/% Sp/% ACC/% MCC
7 61.21 62.80 62.01 0.24
9 61.89 64.46 63.17 0.26
11 61.28 64.20 62.74 0.25
SR 13 60.97 64.85 62.91 0.26
15 60.93 65.24 63.09 0.26
17 60.69 65.37 63.03 0.26
19 60.67 64.74 62.70 0.25
FisherFisher
66.05 65.81 65.93 0.32
9 67.44 67.23 67.33 0.35
11 67.29 67.94 67.62 0.35
L S FERR IR SFE B 13 67.33 67.64 67.49 0.35
15 67.97 67.62 67.79 0.36
17 67.42 67.40 67.41 0.35
19 67.73 67.47 67.60 0.35
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Table 3  Performance of different window optimization combination discrimination methods

Fik ZH 7 K Sn/%  Sp/% ACC/% MCC
Fishersher V5 2B M EB+ZRRAMEE ML EAEMR T BB 15 ZRAMER9  67.94 67.62 6778  0.36
Fisher IR 15y +PSSM 1H P ENERMET A5 11 EEARAMER 9 66.27 6875  67.51 0.35
x4 SMH[19]EREER
Table 4 Comparison with of reference[ 19] results

Wikrs S8 Recal/ % Precisiom/ % ACC/ % F1-score/ % mcc

SVM PSSM 74.55 29.88 72.98 42.64 0.34

SVM PSSM+RASA+DPX+CX 79.08 34.04 76.49 47.10 0.41

Fisher 7 RS HETR AR ST 1 66.27 68.75 67.51 67.83 0.35
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