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Introduction Results

Performance of Random Forest (RF) and Instance-based

» Quorum sensing is mechanism of communication among bacteria.

o L , , _ Classifier (IBKk) by employing distinct peptide properties during
Quorum sensing 1s exhibited by signaling molecules (Miller and Co
10- fold cross validation
Bassler 2001).
Properties Techniques Sen Spec Acc MCC AUC
» Quorum sensing peptides (QSPs) are signaling molecules in Gram- G = San | ocoan || i || o || 0o
o . o . . . . IBK 75.00 90.00 82.50 0.66 0.83
positive bacteria. QSPs help bacteria in various functions like biofilm
DPC RF 75.00 100.00 87.50 0.77 0.90
. . IBk 60.00 95.00 77.50 0.59 0.78
formation, virulence, etc (Schauder and Bassler 2001).
AAC+DPC RF 80.00 90.00 85.00 0.70 0.96
» Therefore, identification of QSPs are important Bk 16500 1 10000 | 8250 | 069 | 083
N5Bin RF 80.00 75.00 77.50 0.55 0.87
\\ / IBk 85.00 85.00 85.00 0.70 0.91
CSBin RF 85.00 85.00 85.00 0.70 0.90
IBk 80.00 95.00 87.50 0.76 0.93
/ \ N5C5Bin RF 85.00 75.00 80.00 0.60 0.87
° P IBk 90.00 85.00 87.50 0.75 0.91
IBk 85.00 85.00 85.00 0.70 0.85
] . AAC+DPC+ N5C5Bin RF 85.00 80.00 82.50 0.65 0.94
» To identify QSPs, we used Random Forest (RF) and Instance- Bk | 8000 | 9000 | ssoo [ o7 | oss
based Classifier (IBk) from Weka (Waikato Environment for AAC+DPC+NS5CSBin+Physico RF 80.00 95.00 87.50 0.76 0.97
. 1Bk 80.00 90.00 85.00 0.70 0.85
KﬂOWledge AnaIYSIS) package (Frank, Hall ct al. 2004) AAC, Amino Acid Composition; DPC, Di Peptide Composition; NSAAC, Amino Acid Composition of 5 N-terminal residues;
CS5AAC, Amino Acid Composition of 5 C-terminal residues; N5Bin, Binary pattern of 5 N-terminal residues; C5Bin, Binary
\\ / pattern of 5 C-terminal residues; N5C5Bin, Binary pattern of 5 N and 5 C terminal residues; Physico, top 10 physicochemical
properties; Sen, Sensitivity; Spec, specificity; Acc, Accuracy; MCC, Mathew’s correlation coefficient; AUC, Area Under the

curve

EthOdOlO gy ROC of Various hybrid models

ROC plot for AAC+DPC ROC plot for N5C5Bin - RF
[ Ohestides - Peptide — Bk
e  from Unlrs dataset
Q""""/ N4 \ (440 peptides) -
Data types Training set Test set
Peptide 400 sequences 40 sequences
dataset (200p+200n) (20p+20n) ) ROC plot for Physico O ROC plot for AAC+DPC+N5C5Bin+Physico
Classifiers: Random Forest(RF) and Instance based 5
classifier (IBk) )
Propertiesused : Hybrid model used:
Amino Acid Composition (AAC) AAC+DPC
Di Peptide Composition (DPC) Eesssssssssssses) | (eeEsse———— 7\ C4DPCENSCSBIN S ’
e e IO | MCDPCNSCSi s :
QSPS oredict o RF,Random Forest; IBk, Instance Based Classifier; AAC, Amino acid
alasll \ composition; DPC, Dipeptide composition; N5C5Bin, Binary pattern of 5 N /
o and 5 C terminal residues; Physico, top 10 physico;
Classifiers used - N
» Random forests are an ensemble learning method ‘ lonclusion
for classification (and regression) that operate by constructing a
multitude of decision trees at training time and outputting the class » In this study, we concluded that classifiers viz. RF and IBk are
that is the mode of the classes output by individual trees (Breiman < good classifiers to identity QSPs y
2001).
> IBk in Weka implements K nearest neighbors algorithm which is a Ref erences
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