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PROTEIN.  
C70816  Transglycosylase-like 

precursor.  
Transglycosylas  Transglycosylase-like 

domain  
NO related COG  75% 

E70756  PE-PGRS FAMILY 
PROTEIN.  

PE_region_N  PE family  NO related COG  75% 

F70571  PE-PGRS FAMILY 
PROTEIN.  

PE  PE family  NO related COG  75% 

C70720  PE-PGRS FAMILY 
PROTEIN.  

PE  PE family  NO related COG  75% 

F70573  Glycine-rich protein 
precursor.  

HMG_COA_REDUCTASE_2  No hits  NO related COG  25% 

B70893  PE-PGRS FAMILY 
PROTEIN.  

PE_region_N  PE family  NO related COG  75% 

D70956  Pseudouridine synthase, 
Rsu (EC 4.2.1.70).  

No hits  No hits  NO related COG  25% 

G70555  Sf3a2 protein  signal-peptide  No hits  NO related COG  25% 
G70701  Acyl Carrier Protein, ACP.  PP-binding  Phosphopantetheine 

attachment site  
Acyl carrier protein  50% 

C70888  Phosphoesterase, PA-
phosphatase related.  

PA_PHOSPHATASE  PAP2 superfamily  Membrane-associated 
phospholipid 
phosphatase  

100% 

F70688  Sulfate transporter.  Sulfate_transp  Sulfate transporter 
family  

Sulfate permease and 
related transporters 
(MFS superfamily)  

100% 

G70943  Sugar ABC transporter, 
permease protein  

BPD_transp_1  Binding-protein-
dependent transport 
system inner membrane 
component  

ABC-type sugar 
transport systems, 
permease components  

100% 

F70943  Sugar ABC transporter, 
permease protein.  

BPD_transp_1  Binding-protein-
dependent transport 
system inner membrane 
component  

Sugar permeases  100% 

G70614  Glucokinase.  GLUCOKINASE-RELATED  ROK family  Transcriptional 
regulators  

50% 

H70853  Transcriptional regulator.  SUGAR_TRANSPORT_1  Bacterial transcriptional 
regulator  

Transcriptional 
regulator  

100% 

B70686  Regulatory proteins, IclR.  HTHASNC  Bacterial transcriptional 
regulator  

Transcriptional 
regulator  

75% 

C70858  TRNA (5-
methylaminomethyl-2-
thiouridylate)-
methyltransferase 
precursor (EC 2.1.1.61).  

tRNA_Me_trans  tRNA methyl 
transferase  

Predicted tRNA(5-
methylaminomethyl-2-
thiouridylate) 
methyltransferase, 
contains the PP-loop 
ATPase domain  

100% 

B70821  Signal transduction 
histidine kinase.  

HIS_KIN  His Kinase A 
(phosphoacceptor) 
domain  

Signal transduction 
histidine kinase  

100% 

H70622  MazG protein.  Nucleoside triphosphate 
pyrophosphohydrolase MazG  

MazG nucleotide 
pyrophosphohydrolase 
domain  

Predicted 
pyrophosphatase  

75% 

F70645  Regulatory protein, 
LuxR:Response regulator 
receiver.  

HTH_LUXR_1  Response regulator 
receiver domain  

Response regulator 
containing a CheY-like 
receiver domain and an 
HTH DNA-binding 
domain  

75% 

C70710  TRANSCRIPTIONAL 
REGULATOR, GNTR 
FAMILY  

HTHGNTR  Bacterial regulatory 
proteins, gntR family  

Transcriptional 
regulators  

75% 

A70555  Regulatory protein GntR, 
HTH.  

HTH_GNTR  Bacterial regulatory 
proteins, gntR family  

Predicted 
transcriptional 
regulators  

75% 

H70791  Anti-sigma factor 
antagonist  

ant_ant_sig  STAS domain  Anti-anti-sigma 
regulatory factor 
(antagonist of anti-
sigma factor)  

75% 

B70964  Anti-sigma factor 
antagonist.  

ant_ant_sig: anti-anti-sigma 
factor  

STAS domain  NO related COG  50% 

F70611  DedA:Rhodanese-like  signal-peptide  No hits  Uncharacterized ACR  25% 
H70559  MFS permease.  MFS  Major Facilitator 

Superfamily  
Permeases of the major 
facilitator superfamily  

100% 

B70907  Sugar efflux transporter B.  MFS_1  Major Facilitator 
Superfamily  

Arabinose efflux 
permease  

50% 

B70709  Drug resistance transporter 
EmrB/QacA subfamily  

efflux_EmrB: drug resistance 
transporter  

Major Facilitator 
Superfamily  

Permeases of the major 
facilitator superfamily  

50% 

       JCSB/Vol.1  2008

J Comput Sci Syst Biol                                                                                                                                   Volume 1: 050-062 (2008) -057
 ISSN:0974-7230   JCSB, an open access journal 



Journal of Computer Science & Systems Biology - Open Access
www.omicsonline.com                Research  Article

A70954  Drug resistance transporter 
EmrB/QacA subfamily.  

efflux_EmrB  Major Facilitator 
Superfamily  

Permeases of the major 
facilitator superfamily  

50% 

F70556  GTPase.  ELONGATNFCT  Elongation factor Tu 
GTP binding domain  

Predicted membrane 
GTPase involved in 
stress response  

50% 

H70738  IstB-like ATP binding 
protein  

IstB-like ATP-binding protein  IstB-like ATP binding 
protein  

DNA replication 
protein  

75% 

 
G70562  IstB-like ATP binding 

protein  
IstB-like ATP-binding protein  IstB-like ATP binding 

protein  
DNA replication protein  75% 

D70837  Trans-aconitate 
methyltransferase.  

Methyltransferase type 11  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

E70572  SAM-dependent 
methyltransferase.  

Methyltransferase type 11  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

B70527  Methyltransferase.  Generic methyltransferase  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

F70964  Regulatory protein, 
ArsR precursor.  

Bacterial regulatory protein, 
ArsR  

Bacterial regulatory 
protein, arsR family  

Predicted transcriptional 
regulators  

100% 

A70821  Response regulator 
receiver:Transcriptional 
regulatory protein, C- 
terminal  

RESPONSE_REGULATORY Response regulator 
receiver domain  

Response regulators 
consisting of a CheY-like 
receiver domain and a 
winged-helix DNA-binding 
domain  

100% 

G70924  Transcriptional 
regulator.  

Transcriptional regulatory 
protein, C-terminal  

Transcriptional regulatory 
protein, C terminal  

Response regulators 
consisting of a CheY-like 
receiver domain and a 
winged-helix DNA-binding 
domain  

100% 

B70810  Transcriptional regulator  Transcriptional regulatory 
protein, C-terminal  

Transcriptional regulatory 
protein, C terminal  

Response regulators 
consisting of a CheY-like 
receiver domain and a 
winged-helix DNA-binding 
domain  

100% 

F70801  Response regulator 
receiver:Transcriptional 
regulatory protein, C- 
terminal  

Response regulator receiver  Response regulator 
receiver domain  

Response regulators 
consisting of a CheY-like 
receiver domain and a 
winged-helix DNA-binding 
domain  

100% 

E70704  Transcriptional regulator 
(Lrp/AsnC family).  

Bacterial regulatory proteins, 
AsnC/Lrp  

AsnC family  Transcriptional regulators  75% 

D70981  Regulatory proteins, 
AsnC/Lrp.  

Bacterial regulatory proteins, 
AsnC/Lrp  

AsnC family  Transcriptional regulators  75% 

H70740  Transcriptional 
regulator, TetR family.  

Bacterial regulatory protein, 
TetR  

Bacterial regulatory 
proteins, tetR family  

Transcriptional regulators  75% 

B70827  Transcriptional 
regulator.  

Bacterial regulatory protein, 
TetR  

No hits  Transcriptional regulators  75% 

G70903  Thioesterase superfamily  Thioesterase superfamily  Thioesterase superfamily  Predicted thioesterase  100% 
F70608  Metabolite-proton 

symporter.  
Citrate-proton symport  Sugar (and other) 

transporter  
Permeases of the major 
facilitator superfamily  

75% 

C70504  Cobyrinic acid a,c-
diamide synthase.  

Cobyrinic acid a,c-diamide 
synthase  

CobQ/CobB/MinD/ParA 
nucleotide binding domain  

ATPases involved in 
chromosome partitioning  

75% 

F70595  Cobyrinic acid a,c-
diamide synthase.  

Cobyrinic acid a,c-diamide 
synthase  

CobQ/CobB/MinD/ParA 
nucleotide binding domain  

ATPases involved in 
chromosome partitioning  

75% 

F70702  Phage integrase.  Phage integrase  Phage integrase family  Integrase  100% 
A70581  S-adenosyl-

methyltransferase mraW 
(EC 2.1.1.-).  

Bacterial methyltransferase  MraW methylase family  Predicted S-
adenosylmethionine-
dependent methyltransferase 
involved in cell envelope 
biogenesis  

100% 

G70685  Iojap-related protein  Iojap-related protein  Domain of unknown 
function DUF143  

Uncharacterized ACR 
(homolog of plant Iojap 
proteins)  

50% 

H70577  Phospholipid-binding 
protein  

TIGR00481: conserved 
hypothetical protein T  

Phosphatidylethanolamine-
binding protein  

Phospholipid-binding protein  50% 

H70756  Lysine exporter protein 
(LYSE/YGGA).  

Lysine exporter protein 
(LYSE/YGGA)  

LysE type translocator  Lysine efflux permease  100% 

C70744  Lysine exporter protein 
(LYSE/YGGA).  

Lysine exporter protein 
(LYSE/YGGA)  

LysE type translocator  Lysine efflux permease  100% 

A70897  Fructose-1,6-
bisphosphatase II (EC 
3.1.3.37).  

Fructose-1,6-bisphosphatase, 
GlpX type  

Bacterial fructose-1,6-
bisphosphatase, glpX-
encoded  

Fructose-1,6-
bisphosphatase/sedoheptulose 
1,7-bisphosphatase and 
related proteins  

100% 

A70521  Haloacid dehalogenase- Hydrolase  haloacid dehalogenase-like Predicted hydrolases of the 100% 
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like hydrolase.  hydrolase  HAD superfamily  
C70671  DNA methyltransferase.  N-6 Adenine-specific DNA 

methylase  
Conserved hypothetical 
protein 95  

N6-adenine-specific 
methylase  

75% 

E70795  UPF0233 protein 
Mb3743c  

Collagen triple helix repeat  Uncharacterised BCR, 
YbaB family COG0718  

Uncharacterized BCR  50% 

A70768  Twin-arginine 
translocation protein 
TatA/E.  

Twin-arginine translocation 
protein TatB  

mttA/Hcf106 family  Sec-independent protein 
secretion pathway 
components  

50% 

G70567  Transposase.  Transposase_8  Transposase  Transposase  100% 
E70845  Transcriptional 

regulator.  
Bacterial regulatory protein, 
MerR  

No hits  Predicted transcriptional 
regulators  

100% 

E70586  Hemolysin containing 
CBS domains.  

CBS  CBS domain pair  Hemolysins and related 
proteins containing CBS 
domains  

100% 

B70664  Hemolysin containing 
CBS domains.  

CBS  CBS domain pair  Hemolysins and related 
proteins containing CBS 
domains  

100% 

F70968  Peptide methionine 
sulfoxide reductase 
MsrB (EC 1.8.4.6).  

Methionine sulfoxide 
reductase B  

SelR domain  Conserved domain frequently 
associated with peptide 
methionine sulfoxide 
reductase  

100% 

D70549  Monooxygenase, FAD-
binding.  

FAD_binding_2  FAD dependent 
oxidoreductase  

Dehydrogenases 
(flavoproteins)  

75% 

B70560  Universal stress protein.  Universal stress protein (Usp)  Universal stress protein 
family  

Universal stress protein 
UspA and related nucleotide-
binding proteins  

100% 

H70727  Uncharacterized conserved 
protein.  

Uncharacterised conserved 
protein  

Uncharacterised protein 
family UPF0047  

Uncharacterized ACR  

H70941  Cation efflux protein  Cation efflux protein  Cation efflux family  Predicted Co/Zn/Cd cation 
transporters  

100% 

C70531  Endoribonuclease L-
PSP.  

Endoribonuclease L-PSP  Endoribonuclease L-PSP  Putative translation initiation 
inhibitor  

75% 

A70684  CBS.  CBS  CBS domain pair  CBS domains  100% 
A70573  CBS.  CBS  CBS domain pair  CBS domains  100% 
C70964  Protein of unknown 

function UPF0060  
Protein of unknown function 
UPF0060  

Uncharacterised BCR, 
YnfA/UPF0060 family  

Uncharacterized BCR  

H70666  MOSC.  MOSC  MOSC domain  Uncharacterized BCR  75% 
C70903  Uncharacterized conserved 

membrane-associated 
protein  

Protein of unknown function 
UPF0052 and CofD  

Uncharacterised protein 
family UPF0052  

Uncharacterized ACR  

D70508  Haloacid dehalogenase-
like protein.  

haloacid dehalogenase-like 
hydrolase  

haloacid dehalogenase-like 
hydrolase  

Predicted sugar phosphatases 
of the HAD superfamily  

100% 

F70959  TRNA (Guanine-N(7)-)-
methyltransferase  

Methyltransf_4  Putative methyltransferase  Predicted S-
adenosylmethionine-
dependent methyltransferase  

100% 

E70932  Protein yajQ.  Protein of unknown function 
DUF520  

Protein of unknown 
function (DUF520)  

Uncharacterized BCR  25% 

A70800  Cytidine/deoxycytidylate 
deaminase, zinc-binding 
region.  

CYT_DCMP_DEAMINASES Cytidine and 
deoxycytidylate deaminase 
zinc-binding region  

Cytosine/adenosine 
deaminases  

100% 

G70879  Beta-lactamase-
like:RNA-metabolising 
metallo-beta-lactamase.  

RNA-metabolising metallo-
beta-lactamase  

Metallo-beta-lactamase 
superfamily  

Predicted hydrolase of the 
metallo-beta-lactamase 
superfamily  

100% 

G70525  Integral membrane 
protein.  

transmembrane_regions  No hits  Predicted divalent heavy-
metal cations transporter  

50% 

H70578  Alanine racemase, N-
terminal.  

Ala_racemase_N  No hits  Predicted enzyme with a 
TIM-barrel fold  

50% 

D70682  Cobalamin (Vitamin 
B12) biosynthesis CbiX 
protein.  

Cobalamin (vitamin B12) 
biosynthesis CbiX  

CbiX  Uncharacterized ACR  75% 

F70626  Cobalamin (Vitamin 
B12) biosynthesis CbiX 
protein.  

Cobalamin (vitamin B12) 
biosynthesis CbiX  

CbiX  Uncharacterized ACR  75% 

F70650  Camphor resistance 
CrcB protein.  

Camphor resistance CrcB 
protein  

CrcB-like protein  Integral membrane protein 
possibly involved in 
chromosome condensation  

75% 

G70812  Methyltransferase.  Methyltransf_11  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

D70554  Phospholipid 
methyltransferase.  

MET_TRANS  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

H70900  Methyltransferase  Methyltransf_11  Methyltransferase domain  SAM-dependent 
methyltransferases  

100% 

B70901  Methyltransferase  Methyltransf_11  Methyltransferase domain  SAM-dependent 100% 
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methyltransferases  
F70502  NAD(+) kinase (EC 

2.7.1.23).  
ATP-NAD/AcoX kinase  ATP-NAD kinase  Predicted kinase  100% 

A70774  Sua5/YciO/YrdC/YwlC.  Sua5/YciO/YrdC/YwlC  yrdC domain  Putative translation factor 
(SUA5)  

75% 

B70670  Glycosyltransferase 
gtfD.  

Glycosyl transferase, family 2  Glycosyl transferase 
family 2  

Glycosyltransferases 
involved in cell wall 
biogenesis  

100% 

H70693  Phosphoesterase, RecJ-
like:Phosphoesterase, 
DHHA1.  

Phosphoesterase, DHHA1  DHH family  Exopolyphosphatase-related 
proteins  

75% 

D70685  DegV family protein.  DegV: degV family protein  Uncharacterized protein, 
DegV family COG1307  

Uncharacterized BCR  

D70702  UPF0301 protein yqgE.  Protein of unknown function 
DUF179  

Uncharacterized ACR, 
COG1678  

Putative 
transcriptional 
regulator  

B70669  Delta-1-pyrroline-5-
carboxylate 
dehydrogenase 3.  

Protein of unknown function 
DUF98  

No hits  4-Hydroxybenzoate 
synthetase (chorismate lyase)  

50% 

 
B70839  Integral membrane protein.  Protein of unknown 

function UPF0118  
Domain of 
unknown function 
DUF20  

Predicted permease  50% 

C70897  Predicted permease  Protein of unknown 
function UPF0118  

Domain of 
unknown function 
DUF20  

Predicted permease  50% 

F70546  Glycosyl transferase, 
family 2.  

Glycosyl transferase, 
family 2.  

Glycosyl 
transferase family 
2  

Glycosyltransferases involved in 
cell wall biogenesis  

100% 

E70985  Rv0623-like transcription 
factor  

Rv0623-like transcription 
factor  

Rv0623-like 
transcription factor  

NO related COG  75% 

D70611  Rv0623-like transcription 
factor  

Rv0623-like transcription 
factor  

Rv0623-like 
transcription factor  

NO related COG  75% 

D70616  Peptide methionine 
sulfoxide reductase (EC 
1.8.4.6).  

Methionine sulfoxide 
reductase A  

Peptide methionine 
sulfoxide reductase  

Peptide methionine sulfoxide 
reductase  

100% 

F70731  Transcriptional regulator 
(Bacterial regulatory 
protein, LysR family).  

Bacterial regulatory 
protein, LysR  

Bacterial 
regulatory helix-
turn-helix protein, 
lysR family  

Transcriptional regulator  100% 

D70561  D-alanyl-D-alanine 
carboxypeptidase.  

Peptidase S13, D-Ala-D-
Ala carboxypeptidase C  

D-Ala-D-Ala 
carboxypeptidase 3 
(S13) family  

D-alanyl-D-alanine 
carboxypeptidase (penicillin-
binding protein 4)  

100% 

F70517  D-tyrosyl-tRNA(Tyr) 
deacylase.  

D-tyrosyl-tRNA(Tyr) 
deacylase  

D-Tyr-tRNA(Tyr) 
deacylase  

D-Tyr-tRNAtyr deacylase  100% 

E70785  HesB/YadR/YfhF.  HesB/YadR/YfhF  Iron-sulphur 
cluster biosynthesis 

Uncharacterized ACR  50% 

D70725  Beta-lactamase-like.  Lactamase_B  Metallo-beta-
lactamase 
superfamily  

Zn-dependent hydrolases, 
including glyoxylases  

75% 

C70560  Beta-lactamase-like.  Beta-lactamase-like  Metallo-beta-
lactamase 
superfamily  

Zn-dependent hydrolases, 
including glyoxylases  

75% 

G70612  Beta-lactamase-like.  Beta-lactamase-like  Metallo-beta-
lactamase 
superfamily  

Zn-dependent hydrolases, 
including glyoxylases  

75% 

H70862  Beta-lactamase-like.  Beta-lactamase-like  Metallo-beta-
lactamase 
superfamily  

Zn-dependent hydrolases, 
including glyoxylases  

75% 

H70767  Sec-independent protein 
translocase protein tatC 
homolog.  

Sec-independent 
periplasmic protein 
translocase  

Sec-independent 
protein translocase 
protein (TatC)  

Sec-independent protein 
secretion pathway component 
TatC  

100% 

F70684  DUF404.  Protein of unknown 
function DUF404, 
bacteria N-terminal  

Domain of unknown 
function (DUF404)  

Uncharacterized BCR  

G70870  Zinc metallopeptidase  Peptidase M20  Peptidase 
dimerisation 
domain  

Acetylornithine 
deacetylase/Succinyl-
diaminopimelate desuccinylase 
and related deacylases  

75% 

H70812  Proline imino-peptidase  Alpha/beta hydrolase fold-
1  

alpha/beta 
hydrolase fold  

Predicted hydrolases or 
acyltransferases (alpha/beta 
hydrolase superfamily  

50% 

F70674  Transferase hexapeptide Hexapep  Bacterial Carbonic 75% 
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1. If the given four tools indicate the same func-
tions then the confidence level were to be 100 percent.

2. If the given three tools indicate the same func-
tions other is different functions then the confidence level
were to be 75 percent.

3. If the given two tools indicate the same func-
tions other two given different functions then the confidence
level were to be 50 percent.

4. If the given four tools indicate different func-
tions then the confidence level were to be 25 percent.

5. If the given tool doesn’t indicate any functions
then the confidence level were to be 0 percent

Result and Discussion

There is rising death of humans worldwide by reason of
tuberculosis (Smith et al., 2004). Central goal of
Bioinformatics is recognized as the major area of research
to determining protein functions from their genomic se-
quences and to develop personalized medicine. Functional
annotations of genomic sequences for hypothetical proteins

are of major importance in providing insights into their mo-
lecular functions and will help in the identification of new
drugs for tuberculosis. Table 1 shows the functional
genomics of Mycobacterium tuberculosis by using tools
such as BLAST, INTERPROSCAN, PFAM and COG.
Mycobacterium tuberculosis organism has totally 3887
number of proteins. In this 3887 proteins 1985 were hypo-
thetical proteins from which 250 hypothetical proteins were
retrieved for this study. Those hypothetical proteins were
submitted to above tools, which help to determine the confi-
dence level. Among 250 proteins, 244 proteins only were
obtained the function such as DEHYDROGENASES/RE-
DUCTASE, HYDROLASES, LUCIFERASES & ME-
THYL TRANSFERASES were in more in number.

References

Table 1: functional genomics of Mycobacterium tuberculosis.

Table 2: Percentage of similarity.

(In 250 proteins, 100% confidence levels present in eighty-four proteins, 75% in Ninety-two proteins, 50% in fifty-six
proteins, 25% in twelve proteins and 0% in six proteins).

repeat  transferase 
hexapeptide (three 
repeats)  

anhydrases/acetyltransferases, 
isoleucine patch superfamily  

H70585  Di-trans-poly-cis-
decaprenylcistransferase 
(EC 2.5.1.31).  

Di-trans-poly-cis-
decaprenylcistransferase  

Putative 
undecaprenyl 
diphosphate 
synthase  

Undecaprenyl pyrophosphate 
synthase  

50% 

D70895  Di-trans-poly-cis-
decaprenylcistransferase 
(EC 2.5.1.31).  

Di-trans-poly-cis-
decaprenylcistransferase  

Putative 
undecaprenyl 
diphosphate 
synthase  

Undecaprenyl pyrophosphate 
synthase  

50% 

C70570  SNO glutamine 
amidotransferase.  

SNO glutamine 
amidotransferase  

SNO glutamine 
amidotransferase 
family  

Predicted glutamine 
amidotransferase involved in 
pyridoxine biosynthesis  

75% 

 

 

No. of  

Proteins 

84 92 56 

   

12 

 

6 

Percentage of 
similarity 

100 % 75 % 50 % 25 % 

 

0 % 
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