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Abstract

The information provided by protein and nucleotide sequence database
have flourished science and research. The scientific applications of
biotechnology and molecular biology flourished and developed intensively in
the last twenty years, due to the availability of such information. The main data
input were usually DNA sequences, which were then subjected to translation
using software to their related protein sequences. One missed information and
its database is the amino acids % profile, which depend on the twenty amino
acids sequences % rather than the amino acid names of the protein’s backbone.
In this study, in lab amino acid profile for Bacitracin proteins were generated
to investigate an upcoming research strategy to investigate the Bacitracin
synthases (or synthetases) based on their amino acids profile. 100 Bacitracin
synthase sequences and other homologous proteins were collected. Fourteen
highly conserved regions of Baci-tracin synthases were used to generate a
hypothetical protein sequence. The non Bacitracin synthases sequences (in the
100 aa sequences) were used even —with high homology- to evaluate the efficacy
of the design. The 100 aa sequences were aligned, unsuitable sequences were
removed and 94 aa sequences were selected. The sequences were shortened
to remove any unsuitable equality in the sequence alignment. Further clustering
was generated. The best alignment was obtained, the hypothetical protein
was added, the 95 aa sequences were realigned and the phylogenic tree
was generated. The 95 aa sequences then are-summarized as amino acid %
profiles using Mega 6 software. The amino acids % were then clustered again
using Past 3 statistic software. The hypothetical protein matched with the same
sequences in both trees obtained from the protein sequence alignments and
the amino acid profiles. This study suggests using the amino acid % profile as a
simpler candidate in searching for a particular protein. This tool could be used in
lab, or could be a starting point for installing a new database.
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and so on since olden times [7,8]. Probiotics can be defined as living
microorganisms administered in an adequate number that continue
to exist in the intestinal bionetwork, to perform a health positive effect
[9]. Probiotics as a term was first used by Lilly and Stillwell (1965)
to describe the ‘substances secreted by one microorganism that
stimulate the growth of another’ [10]. Parker (1974), proposed that
Probiotics are ‘organisms which contribute to intestinal microbial
balance’ [11].

Introduction

Probiotics and healthy microflora play an impotent role in human
health, thus research in those two microbial groups is essential.
Beneficial microbes means “let good microbes work for us in different
fields, get their benefits and take a rest” [1,2]. Additionally, “let them
fight for us against bad microbes and be safe”. How do humans benefit
from microbes? How do they defend pathogens in our body? Such
questions were answered in previous studies [1]. Other questions can

be raised based on our opportunistic use for microbes. How could Nowadays information and database banks such as, amino acid

we discover more helpful microbes by using the information we have
about them? Bacitracin producing microbes are good candidates for
such research and will be addressed in this study.

Many researches are proving fact that our microflora supports
our health. Intestinal microflora had metabolic functions, such as
fermenting indigestible dietary residues and endogenous mucus,
saving of energy, production of vitamin K, and absorption of ions [3].
Probiotics have roles in epithelial cell proliferation and differentiation,
and the development and the homeostasis of the immune system
[4-6]. Probiotics are not an invention but existed in our traditional
foods such as beverages, salty fishes, yogurt, different types of cheeses

sequence of protein is essential for any biologist. Specific functions
such as, Bacitracin production could be used to identify microbes has
not been identified yet as friendly microflora, to be investigated and
added to the information bank. Bacitracin is an antibiotic produced by
some bacterial species mostly Bacillus [5,12,13]. Itis a mixture of cyclic
peptides. Its mode of action is based on its ability to interfere with the
gram positive bacterial cell wall and peptidoglycan synthesis. It has
some side effects and is able to cause kidney damage if used internally.
Bacitracin is nephrotoxic. However, it has excellent superficial activity
against pathogenic bacteria. It acts as a dermatological irritants and
has healing activity [14,15]. It is used as ointment topically to treat
eye and skin infections. Non -ointment formula is available for eye
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Table 1: The different sequences (100) used in this study and the microbe names.

Bacillus cereus VD014

(gb|EJR21234.1), (emb|SCC54161.1), (emb|SCC54179.1), (ref|WP_002107052.1), (ref|WP_002107057.1),

(ref|WP_002164124.1), (refWP_016118418.1)
(ref|WP_016118420.1), (ref|\WP_033693014.1), (refWP_033693015.1), (ref|WP_048529241.1)
(ref|WP_048529245.1), (ref|[WP_048535930.1), (refWP_048535935.1), (ref|WP_052767462.1)
(ref|WP_074594549.1), (ref|[WP_074594551.1) and (ref| WP_080345776.1)

Bacillus licheniformis LMG 7559

(gb|KUL05994.1), (gb]KND05497.1), (ref|WP_043927787.1)

(ref|WP_059231853.1), (ref|[WP_075213156.1), (ref|[WP_075213158.1), (ref|[WP_081049785.1)

(ref|WP_081376395.1), (sp|068006.1)and (sp|068008.1)

Bacillus methylotrophicus

(gb|KJR70738.1), (ref|WP_006636543.1) and (ref|WP_006637435.1)

Bacillus sonorensis

(ref|WP_029419408.1)

Bacillus sp. CPSM8

(ref|WP_049936870.1)

Bacillus sp. GO-13

(ref|WP_065894575.1), (ref|[WP_065894577.1)

Bacillus sp. KJ-16

(gb|OMI07176.1), (gb|OPF70356.1), (gb|OPF70757.1), (refWP_020452077.1)
(ref[WP_020452079.1), (refWP_035338352.1), (ref WP_057957861.1), (ref WP_057957862.1)
(ref|WP_065643262.1), (ref[WP_065643264.1), (ref WP_075752472.1), (ref|WP_080131435.1)
(ref[WP_080131437.1)

Bacillus sp. MSP5.4

(ref|WP_039072838.1)

Bacillus sp. N35-10-2

(ref|WP_071758549.1)

Bacillus sp. NRRL B-41282

(ref|WP_076797459.1)

Bacillus sp. NRRL B-41294

(ref|WP_076758518.1)

Bacillus sp. NRRL B-41327

(ref|WP_076793436.1)

Bacillus sp. SB47(

refWP_026579340.1)

Bacillus sp. THO08

(gb|KKB72147.1)

Bacillus subtilis group

(ref|WP_043054383.1), (ref[WP_043054385.1)

Bacillus subtilis

(gb|ABB80123.1), (gb|ABB80125.1)

BGSC 4BD1

Bacillus thuringiensis serovar huazhongensis

(gb|EEM80701.1)

Bacillus thuringiensis

(ref|WP_000023653.1), (ref[WP_033703281.1), (ref|WP_061884453.1), (ref|WP_061884455.1)

Bacillus

(ref|WP_026579338.1)

Brevibacillus laterosporus

(ref|WP_003336314.1), (ref[WP_003339532.1), (refWP_018669922.1), (ref|WP_022584750.1),
(ref|WP_031415226.1), (ref WP_051870643.1), (ref WP_068792335.1)

Brevibacillus sp. SK.DU.10

(ref|[WP_064017180.1), (ref[WP_064018610.1)

Paenibacillus alvei

(ref[WP_005546175.1), (refWP_021252556.1), (ref WP_021259807.1)

Paenibacillus durus

(ref|WP_042206282.1)

Paenibacillus elgii

(gbJAFJ14794.1), (refWP_063177908.1)

Paenibacillus kribbensis

(ref|WP_068501588.1)

Paenibacillus pabuli

(ref|WP_062318729.1)

Paenibacillus polymyxa

(ref|WP_013310169.1), (ref|[WP_034095029.1), (refWP_069291848.1)

Paenibacillus sp. 181mfcol5.1

(emb|SEJ02277.1)

Paenibacillus sp. Cl6col

(emb|SDG14332.1)

Paenibacillus sp.

FSL R5-0765

(ref|WP_076217152.1),

Paenibacillus sp.

FSL R7-0273

(ref|WP_052421498.1)

Paenibacillus sp. IHBB 10380 (ref|[WP_044876767.1), (ref|WP_052675792.1)

Paenibacillus sp. MSt1 (gb|KEQ22994.1), (gb|KEQ27596.1), (ref|[WP_036675334.1), (ref|WP_051775118.1)
Paenibacillus sp. NAIST15-1 (dbj|GAV14649.1), (ref|WP_083545290.1)

Paenibacillus sp. OSY-SE (gb]AGM16412.1)

Paenibacillus sp. UNC217MF (ref|WP_036667063.1)

Paenibacillus

(ref|WP_024633946.1)

Unknown

(Icl|Query_57839)

infections. Bactoprenol phosphate Bacitracin interferes with the  as bactoprenol, a membrane carrier mole

dephosphorylation of C55- isoprenyl pyrophosphate, also known

cule that transports the

building blocks of the peptidoglycan bacterial cell wall outside of the
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Paenibacillus sp. 181micol5.1(emblSE.J02277.1)
£p. FSL RT-0273(raf|WP 052421490.1)
ibacil 546175 1)

{Poenivails p HER 052676732 1)
L— paeni 1HBB 044876767.1)

Pacnibacillus sp. MEU (gbKEQ2T596.1) |
Paembacillus elgi(relWP 063177908.1)
Paenibacillus sp. MSH{relWP 036875334.1)
051670643.1

r ]
L_ Bravibacilus sp. SK DU.10(reflWP 064018610.1)
Bravibacillus laterosporus(refWP 018663822.1)
Arevibacillus sp. 3K DU 10(ref|WP 064017180 1)
Aravibacillus |atarnsparus(raiWP 031415226 1)
Bravibacillus aterosporus (reflWP 003339532 1)
Brevibaills kilciospoius(iel| WP 003336314.1)
Brevibacilus lalerosporus(iel[WP 022584750.1)
| Brewbeciks lteusporusyel v 055192335, 1)
sp. 0317F5118.1)
— Paenibacillus elgii(ghlAF14794. 1)
. 05

1)
— Pasnibaclllus aivel(reff WP 021259807 1}

Paenibacillus sp. clbcol{embiSU(G1
Paenibacillus ep. MAIST15. I(dW\GAVMGdQ 1)

)
LL[Faemtmuus 5. UNCZ‘H’MF[rEIlWP 036067063.1)
52.1)
Peemmmus 5p. NAIST TEAGHAWE 063646200.1)
2229941

—I T_ Paﬂmhiullul kribbenaia{ref\WP 068501588.1)

69291846.1)
Paenibacillus polymyxa(reffWP 013310163.1)
Paenibacillue: palymyca(raf WP 031095028 1)

Bacillus sp. NRRL B-41294{rcfi\WP 0767585618.1)
Bacillus sp. KJ-1(rel]WP 065643262.1
Bevilus sp. KJ-16{rellW 020452077.1)
DBaillus licheniformis(sp{ 068008, 1

Bacilus subtiis(gbJARRA1ZS 1)
Bacillus ichenitormis(rel| W Ur5213156.1)
Bacillus sp. KJ-16(rcWP 057057881.1)
Bacil 002107052.1)
Bacillus coreus{rafjWF 048520245.1)
Bacillus cereus(embjSCC54179.1)
Dacillus ceraus(rafWP 048535930.1)
Racillue thuringiancie rof WP 023700201 1)
Bacill BGSC 48D U]
Bacillus cereus(refWP 002164124.1)
Bacillua thuringicnsis(ref WP 06186452.1)
Bacillus cereusirellWP 016118418.1)
Baullus cereus(refWP 074594549.1)
Prcnibucilus durus(reWI 042206262.1)
[— Paenibacillus sp. FSL RS-WG&{MWP 017’62”152.”

I Faummll\unch\WP ozdu::s«c n
Racillus RT0738 1)

Bacillus cereus(reWP hataroar 1)
048529241,

Bacillus thuringiansis(raffWP 061884455.1)
Racillus thurdngiansis(raflWP HAN23A51 1)
Bacillus. careus(emb|SCC54161.1)

Bacillus cereus(ref| W 052767/462.1)

Bacillus sp. N35.10-2(rcf|WP 071768649.1)

Bacillus coreus VDO14(gUIEJR21234.1)

Bacillus sp. GU-13{ref| WP DE5894577.1)

Bacillus op. THOOB(gL[KKBT2147.1)
Bacillus sonorensis{refWP 006637435.1)
Dacillus sanoransis(refWP 028418408 1)

Racillue. £p. NRRL B 41202{raf(WP 076767450 1)
Bacillus licheniformis(raf| WP 043827787 1)
Bagillus sp. NRRL B-41327(re{WP 076793436.1)

rf Bacills sp. KU-16(gblOPF70356.1)

Bacillus 5p. KJ-16(gb{OMIOT176.1)
Badillus subilis group(rel| WP
Bacilus{relWI* 026579338, 1)
Bacillus sp. KJ-16(raflWP 035338357 1)
Bacillus sp. CPSMa(refWP 043936870.1)
Daclllus licnaniformis(rany¥P 075213150.1)
Racillus. e KJ-16{gh|OPFTO7KT 1)

Bacillus licheniformis(gb[KND05497.1)

Bacillus sp. KJ-16(ref W U5795THEZ 1)

Bacillus cublilicigh|ABBBO123.1)

Baullus sp KJ- w:-el\WP 0B6B43264.1)

acillus sp, KJ-16(ref|WE 075752472.1)

B-ulluu Ilcmmiomi(nﬂwl" 0813762951

Bacillus licheniformis{reflWP 055231853 1)

Bacillus sp. KJ-16{rafWP 080131437 1)

Riacillue.lichsniformie, |MG P558(gb|KULOEBAA 1)

Bacillus licheniformis(ref\WP 081049785 1)

Bacilus. sp. KJ-16(ref{WP 020452079.1)

unknown(lol|Quory 57839)

Bailus lichemfermis(sp|0688006.1)

Figure 1: Phylogenic tree from Blast protein database for the 100 aligned
sequences which show homology to the Bacitracin.

inner membrane [16,17]. Bacitracin is synthesized via what is called
Non-ribosomal peptide synthetases (Nrpss), meaning that ribosomes

are not directly involved in its synthesis.

This study aims to encourage mini-local databases linked with the
global database for proteins or protein products useful for humans.
Bacitracin, which silently defends many microbes trying to colonize
our body every nano-second, was used as a model for our hypothesis.

Material and Methods

Bacitracin protein start sequence

Bacitracin sequence is the starting point of this study and is
represented by AAC06346.1 BACITRACIN SYNTHETASE 1
[BACILLUS LICHENIFORMIS]. The sequence was obtained from
the www.ncbi.nlm.nih.gov nucleotide database and was transferred

Avg.

Figure 2: Amino acids of the 100 used sequence as %.

AAC08398 1_BACITRACIN_SYNTHETASE_{_BACILLUS_LICHENIFORMIS

AGN3I6OTS 1_BACITRACIN_SYNTHASE_SUBUNIT_BACA_BACILLUS_PARALICHENIFOR

WP_026579338 1_NULTISPECIES. BACITRACIN_NON-RIBOSOMAL_PEFTIDE_SYNTHET

WP_049938870 1_BACITRACIN_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_BACA_BAC:

SCABSS40.1_BACITRACIN. SYNTHETASE 1_BACILLUS. GLYCINIFERMENTANS

SCC34161.1_BACITRACIN_ SYNTHASE_ SUBUNIT_BACA_BACILLUS_CEREUS

EPY14529.1_BACITRACIN_SYNTHETASE_1_PAENIBACILLUS_ALVEI_AG-5EX

AKFB3987.1_BACITRACIN_SYNTHETASE_(PLASMID)_BREVIBACILLUS_LATEROSPORUS

ERM1836.1_BACITRACIN_SYNTHETASE_BREVIBACILLUS_LATEROSPORUS_PE3

SCC54179.1_BACITRACIN_SYNTHASE_SUBUNIT BACC_ BACILLUS_CEREUS

SCABS638 1_ v 3_BACILLUS_GL!
AAC083481_BAGITRAGIN_ SYNTHETASE_3_BACILLUS_ LICHENIFORMLS
WP_039072038.1_BACITRACIN_NON-RIBOSOMAL_PEFTIDE_SYNTHETASE_B8ACC_BACILLUS_SP_MSF34
WP 026579340 1_ BACITRACIN_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_BACC_BACILLUS_SP_SB4T

T
Figure 3: The phylogenic tree of the selected 14 Bacitracin synthases
sequences.

to the protein blast search. This database search for proteins using a
protein query (Blast.ncbi.nlm.nih.gov/Blast.cgi) [18].

Searching protein database for similarity

The Blast protein database searches for similar sequences; the
search was adjusted for 100 aa sequences results. The obtained data
was saved as FASTA format and a tree was generated from the tree
generation option using the ID and the species names in the Blast
search. The generated files were saved for further analysis.

The FASTA file adjustment

The obtained FASTA file was adjusted manually to remove any
of the long header of the source data of the obtained amino acid
sequences. Simply the sequence ID, the strain and the protein names
were kept. After finishing the removal of any excess data, the file was
saved as FASTA format for further investigation.

Protein sequences alignment

The 100 obtained aa sequences were subjected to alignment
using ClustalW option in the BioEdit ver 7.2.3. [19] as well as Mega
6 software [20] and the sequences investigated on the GeneDoc 2.7.
[21]. Bioedit ver 7.2.3. was used to convert the FASTA text file to a
true FASTA format which is readable by Mega 6. Mega 6 was used
for the alignment of protein sequences, visualizing the sequences
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RACO6346.1_BACTTRACIN_SYNIHETASE 1_BEACILLUS_LICHENIFORMIS

SCA86640.1_BACITRACIN SYNTHETASE 1_BACILLUS GLYGCINIFERMENTZNS
SCC541€1.1 BACTITRACIN SYNTHASE SUBUNIT BACA BACILLUS CEREUS
SCAE86638.1_BACITRACIN_SYNTHETASE_ 3_BACILLUS GLYCINIFERMENTANS
SCC$4173.1_BACITRACIN_SYNTHASE_SUBUNIT_BACC BACILLUS_CEREUS

BRCO6348.1_BACTTRACIN_SYNTHETASE 3_BACILLUS_LICHENIFORMIS

ERM18856.1_BACITRACIN_SYNIHETASE BREVIBACILLUS LATEROSPORUS_PE3E

EDY14525.1 BACTTRACIN SYNTHETASE 1 DAENTEACTLLUS ALVEI R&-€I-X-- -

SCAE86640.1_BACITRACIN_SYNTHETASE 1_BACILLUS_GLYCINIFERMENTANS

SCAE86638.1_BACITRACIN_SYNTHETASE 3_BACILLUS_GLYCINIFERMENTANS

ARCO6348.1_EACITRACIN_SYNTHETASE 3_BACILLUS LICHENIFORMIS

EP¥14523.1_BACITRACIN_SYNTHETASE 1_PRENIBACILLUS_ALVEI_A&-&6I-X

Figure 4: Part of the 14 Bacitracin synthases sequences alignment.

AGN36975.1_BACITRACIN_SYNIHASE_SUBUNIT_BACA BACILLUS_PARARLICHENIFORMIS_ATCC_S345R
WD_026573338_1 MULTISDECIES: EACTITRACIN NON-RIEQSOMAL DEDTIDE SYNTHETASE BACA BACTLLUS -—-VDLDD AYVIFT G

WP_045936870.1_BACITRECIN NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_BACE BACILLUS_SP._CRSME

AKF35987.1_BACITRACIN_SYNIHETASE PLASMID_BREVIBACILLUS_LATEROSBORUS- - ------------v----

WP_033072838.1 BACITRACIN NON-RIBOSOMAL PEDPTIDE SYNTEETASE BACC BACILLUS SP. MSPS.4---

WP_0Z6573340.1_BACITRACIN NON-RIBOSCMAL PEPTIDE_SYNTHETASE_BACC BACILLUS_SP._SB47---- - -EFV-H GDLAYIIVI -G

ARCOE346.1_BACITRACIN_SYNTHETASE 1_BACILLUS_LICHENIFORMIS - - - T e TEDYGCVLEEDGYVEFLGRED “QVEIRCGYRVE
RGN3€5TS5.1_BACITRRCIN_SYNTHASE SUBUNIT_BACA BACILLUS PARALICHENIFORMIS ATCOC_ S54SR
WE_0265739338.1 MULTISPECIES: BACITRACIN_NON-RIEQSOMAL PEPTIDE SYNTHETASE_EACA BACILLUS
WP_045338670.1_BACITRACIN NON-RIEOSOMAL PEPTIDE_SYNTHETASE_EACK BACILLUS_SP. CESMS- -

SCC$4161.1_BACITRACIN_SYNTHASE SUBUNIT_BACK BACILLUS_CEREUS -- - ----- ceee

SCC$4173.1_BACITRACIN_SYNTHASE SUBUNIT_BACC BACILLUS _CEREUS - - --------------- - -+ - -+ - -TGDLVR#IEDGHV]

AKF35387.1_BACITRACIN_ SYNTHETASE PLASMID EREVIEACILLUS_LATEROSPORUS - -« ------ - -=- -+ - “TGDINRVLEDGNIEYVGRIDHQVET
WE_032072838.1_BACITRACIN NON-RIBOSOMAL PEPTIDE_SYNTHETASE_BACC BACILLUS_SP. MSPS.4&
ERM1885&.1_BACITRACIN_SYNTHETASE BREVIBACILLUS_LATEROSPORUS_PE3& - - - s

e eeeeeseee. TEDIVRWLEDG

WP_026579340.1_BACITRACIN NON-RIBOSOMAL PEPTIDE_SYNTHETASE BACC BACILLUS_SP. SB47---

500 510 520 530 540 550 5

——EVDLODMAYVIFTSGSTGE

LCFDL

GVQITHVEQRNTILDINEFFNVIEQD-NINGT

——EVDLODMAYVIFTSG VQITHGARANTILD

FHVIEQD-NIMGI

VOITHGARANTILD FHVTEQD-NTMGCT

——EVDLODMAYVIFT V0T THGARANTILD FHVTEQD-HTMGT

- ~—-EWDLEDVAYVIFTSG VOITHGARANTIID

- ~=—EVDETIHAYVIFTSG VOITHGAATNTIID!

LEVEHGGDLAYIIYTSG

GLCNLVHAVIEL/HIFID: RVVQFA-L-FDA

- - -ERRINRNDLAYVIYI -G

VLVEHH-LVNLCN#YVDFHEITERD-RITNYLEV-FDA -

EFVSRSGDLAYIIYISG WLV AVVEL G5 RVIQFAL-FDR

ENHLAYVIYTSG T&ENAWEVAYGLHEQHD KVLQW A= FAFDV -

GDLAYIIYT:EG HLVEAWELYHLNTDS-RVIQFASLEFDA -

EPIQACNHLAYVIYTSG

FQLTAM S HAWEVAYGLEE QHD KFVLQWAS FREDV
GLENLVEAVVELHLNTDS - RVIQFASLSFDA -

-2 IDGAGDDLAYI IVT 5G STCTPECVCVTHRGVVRLVCS ——ATYVE ID: SDVFLQGSTISFDA -

HOEITEASVIDYTS D

TEDYGEVLEEDGYVEFLGRED SQVEIRGYRVE

HQEITFASVIDYT S PDGIENL

HQEITEASVIDYTS D

FASVIDYT

LLEHEDI SETTVIDY TNRDGVENL
EYEGVNETVWIDY TNDNEMESL -
TEDLARWLEPDGHLI HDDIDEAVVI-RTDEDNTDYL
LEKHODIFEVVVVAKEDFENHT YL -

TEDLARVLEPDGHLEFLGRI DHQVET LLFLD¥ IDEARV IARFDODHSDYL

EEVVVIAQEDSWGQKHL -

TEDLAR DEAAVIEZRKDDDN-DYL

EEVVWWIAQED-VGY

TCDIARAL IDEAAVIARKDODN-DYL -

TEDLARIL

and for removing gaps and long/short odd sequences. The alignment
and shorten 94 aa sequences were obtained (992 amino acids as
recorded by Mega 6). And after the first adjustment the sequences
were realigned using the MUSCLE alignment option in Mega 6 [20].
After being sure about the alignment homogeneity and identity, 14
aa Bacitracin synthase sequences were selected out of the 94, and a
separate alignment and phylogenic tree generation step for them was
generated.

The consensus sequence of the 14 aa sequences alignment plus
the EPY14529.1 sequence was merged to construct a hypothetical
protein. The constructed hypothetical protein was then inserted in the
94 aa selected and shortened sequences which include EPY14529.1.
The 95 aa sequences were aligned again and the file was saved. A tree
was generated for the 95 aa sequences through from the tree option
in the phylogeny option in Mega 6 using construct/test Maximum
Parsimony tree (s). The obtained tree was then saved as Newick file.
FigTree software [22] as well as Mega 6 [20] were used to collect and
visualize data from the obtained trees (even not represented).

Analysis for the amino acid ratio in the protein sequences

The amino acid composition option in Mega 6 software was used
to generate an amino acid profile for the 94 selected sequences plus
the generate hypothetical sequence. The obtained data was saved as
Excel file for further analysis.

Cluster analysis for the amino acid % profile

The amino acid % profile for the 95 aa sequences Excel file was
adjusted and only the names of the sequences , the amino acid symbols
were kept. The file was then opened by Past 3 software and the data
was readjusted to be suitable for the statistical analysis. Neighbor
joining clustering with similarity index (Euclidean) was used. And
the result was obtained as image file.

Results and Discussion

This study is aims to high lighten the importance of establishing
new local and global database for the amino acids profile %.
Bacitracin synthase was used as a model. Bacitracin synthase is a
protein involved in the Bacitracin antibiotic production. It is well
known that Bacitracin is produced by our skin microflora. Bacillus
sp. Are responsible for that. By searching for Bacitracin synthases
similarity, using Blast protein database against a protein sequence,
the result included different Bacillus sp. (Table 1 and Figure 1 (100
aa sequences)). Their amino acids % profile obtained from Mega 6
was summarized in Figure 2. The species were clustered using the
phylogenic tree option in the blast database to visualize the different
proteins, which have homology with Bacitracin synthase sequence.
The sequences were subjected to alignment, adjustment, shortening
and readjustment as described in the above part. The sequences were
reduced to 94 and their length was shortened to the best alignment
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Figure 5: Figure show both of the consensus sequence and the EPY14529.1
which were used in the generation of the hypothetical sequence.

part. The sequences were realigned and a phylogenic tree was
obtained. From the 94 aa sequences 14 Bacitracin synthase sequences
were obtained, alignment and their phylogenic tree was generated
Figure 3 and 4.

The evolutionary history was inferred using the Maximum
Parsimony method (Figure 3). The most parsimonious tree with a
length 0f 2237 is shown. The consistency index is 0.918641 (0.916667),
the retention index is 0.941741 (0.941741), and the composite index is
0.865122 (0.863263) for all sites and parsimony-informative sites (in
parentheses). The MP tree was obtained using the Subtree-Pruning-
Regrafting (SPR) algorithm (pg. 126 in ref. [23]) with search level
0, in which the initial trees were obtained by the random addition
of sequences (10 replicates). The analysis involved 14 amino acid
sequences. All positions containing gaps and missing data were
eliminated.

There were a total of 882 positions in the final dataset. Evolutionary
analyses were conducted in MEGA 6 [20].

The full name of the sequences can be found in Table 2 and Figure
3 (95 aa sequences with full description). The consensus of the aligned
sequences and the EPY14529.1 were used to generate a hypothetical
protein as in Figure 6.

The sequence of the generated hypothetical protein
is: GFDLENGPVMRVSVLQTADEVYEVLWISHHIVM
DGWSLPLVAAEVENTYSALVEDKKPILASVPDYNHYIQ
WLERQDESAAAAYWNNYLSGFEETTELPHSKGRR
HSGQYEAGQVQIDLGTSLSLALNQVATQHQV
TLNTLLQASWGILLQKYNRQSDIVFGSVVSGRPAELVGIK
EMIGLFINTIPVRVSSQAQERFAEVMTRMQEDALS
SAKHDYYPLYEIQAQCTLKQNLITHIMVLENYEMEQQ
LEQFNSSDGSGLKLTDVTVTEQTNYDLNLIIIPGDNIVIRFDF
NKQAFEEADMNVLKQHLLHVLEQVASNPRISIGELQLATD
EERAVMMSEFNDTFVAYPREKSIHRLFEERAEHEPDALAV
VFGNEQMTYGALNAASNQMARRLRHKGVTNGELV
GICADRSLDMVVGLLAIMKSGGAYVPIDPAYPQERISAM
LEDTSIKTMVTQKHLCSLWPEHFVIVLDVNETDVSNLMEDI
ESTNLSIDGAGDDLAYIIYTSGSTGKPKGVCVTHRG
VVRLVCGATYVEIDSSDVFLQGSTISFDAATFEIWGAL
LNGAALVILPSGNVSLTDWSEAIQRHRVTTLWMTPGLFQ
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Figure 6: Phylogenic tree from Mega 6 for the 95 aligned sequences.

VMVEQQIEGFYGVKQLLVGGDVVSPTHVRKVMEKHNGIR
VINGYGPTENTTFTCCHTITAADLDRGCSIPIGRPISNTRV
YVLDENGNALPVGVCGELYAGGDGLARGYLNRPELTAEKFVN
DPFIPGERLYRTGDLARWLPDGSIEFIGRCDEQVKIRGYRIEP
GEVEAYLLRIDEVGEAAVIAREDSSGQKELCAYFVTEAE
LSASGLRETLARELPAYMIPSHFIQIEELPLTP

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Proteomics Bioinform & Genomics 4(1): id1020 (2017) - Page - 05



Amara AA Austin Publishing Group

Table 2: The amino acids profile of the Hypothetical sequence.

Ala Cys |Asp |Glu Phe Gly His [lle |Lys |Leu Met |Asn Pro GIn Arg Ser Thr Val Trp Tyr Total

Hypothetical sequence 74 13 53 81 32 74 25 65 28 98 25 44 39 47 49 63 57 84 12 36 836

Table 3: The amino acids profiles of the used 95 sequences including the hypothetical sequence.

Sequence description Ala Cys Asp Glu |Phe |Gly|His [lle |Lys|/Leu Met Asn Pro GIn Arg Ser | Thr Val Trp Tyr

AAC06346.1_BACITRACIN_SYNTHETASE_1_BACILLUS_
LICHENIFORMIS
AGN36975.1_BACITRACIN_SYNTHASE_SUBUNIT_BACA_
BACILLUS_PARALICHENIFORMIS_ATCC_9945A
ARA86313.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_PARALICHENIFORMIS
WP_065643264.1_NON-RIBOSOMAL_PEPTIDE _
SYNTHETASE_BACILLUS_PARALICHENIFORMIS
KRT87617.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_PARALICHENIFORMIS

ABB80123.1_SUBA_BACILLUS_SUBTILIS 56 0573 6,7 4659 33 8372 86 24 47 40 43 32 6,7 46 65 1,2 4,6

OLG08013.1_LONG-CHAIN-FATTY-ACID--COA_LIGASE_
BACILLUS_LICHENIFORMIS
KFM90916.1_D-ALANINE--POLY(PHOSPHORIBITOL)_
LIGASE_SUBUNIT_1_BACILLUS_PARALICHENIFORMIS
WP_026579338.1_MULTISPECIES:; BACITRACIN_NON-
RIBOSOMAL_PEPTIDE_SYNTHETASE_BACA BACILLUS
OLF90320.1_LONG-CHAIN-FATTY-ACID--COA_LIGASE_
BACILLUS_LICHENIFORMIS
EWH21075.1_PEPTIDE_SYNTHETASE_BACILLUS_
LICHENIFORMIS_S_16
KND05497.1_GLUTAMATE_RACEMASE_PARTIAL_
BACILLUS_LICHENIFORMIS
0LQ52964.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
PARTIAL_BACILLUS_PARALICHENIFORMIS
WP_049936870.1_BACITRACIN_NON-RIBOSOMAL_
PEPTIDE_SYNTHETASE_BACA_BACILLUS_SP. CPSM8
OMI25379.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
PARTIAL_BACILLUS_SP. NRRL B-41327
WP_081376395.1_NON-RIBOSOMAL_PEPTIDE _
SYNTHETASE_PARTIAL_BACILLUS_LICHENIFORMIS
KUL05994.1_GLUTAMATE_RACEMASE_PARTIAL _
BACILLUS_LICHENIFORMIS_LMG_7559
WP_081049785.1_NON-RIBOSOMAL_PEPTIDE _
SYNTHETASE_PARTIAL_BACILLUS_LICHENIFORMIS
OMI04609.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_SP. NRRL B-41282
KUL15510.1_GLUTAMATE_RACEMASE_PARTIAL _
BACILLUS_LICHENIFORMIS_LMG_6934
SCA86640.1_BACITRACIN_SYNTHETASE_1_BACILLUS_
GLYCINIFERMENTANS
EME74747.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
FUSAA_PARTIAL_BACILLUS_SONORENSIS_L12
WP_029419408.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_PARTIAL BACILLUS SONORENSIS
WP_074594551.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_BACILLUS_CEREUS
KMQ23973.1_GLUTAMATE_RACEMASE_BACILLUS_
CEREUS
EOP94531.1_AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_BACILLUS_CEREUS_VD140
SCC54161.1_BACITRACIN_SYNTHASE_SUBUNIT BACA_
BACILLUS_CEREUS
KMP29852.1_GLUTAMATE_RACEMASE_BACILLUS_
CEREUS
KKZ90833.1_LONG-CHAIN-FATTY-ACID--COA_LIGASE_
BACILLUS_CEREUS
AMR03665.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_THURINGIENSIS
EEM80699.1_GLUTAMATE_RACEMASE_BACILLUS_
THURINGIENSIS_SEROVAR_HUAZHONGENSIS_ 43/ 15 72 73 4649 12100 92 82 1,7 7,0 3,5 3,3 27 57 47 68 1,2 5,1
BGSC_4BD1
0JD61263.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_SP. N35-10-2
AlQ12431.1_GLUTAMATE_RACEMASE_PAENIBACILLUS_
DURUS

WP_062318729.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_PAENIBACILLUS_PABULI

52 05 74 68 4756 32 8372 86 24 47 41 44 33 6,7 46/6,7 1,2 46

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 4,6

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 46

53 0575 68 4757 32 8370 86 24 46 40 43 32 69 4,7/ 6,7 1,2 46

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 46

56 05 75 65 4757 34 84/73 86 21 46 40 38 32 69 4,7/ 68 1,2 4,6

56 0575 65 4757 33 8473 86 21 46 40 38 32 69 4,7/ 68 1,247

56 0575 65 4757 33 8473 86 21 46 40 38 32 69 47 68 1247

56 05 75 65 4757 33 8473 86 21 46 40 38 32 69 47/ 68 1,247

52 07 78 64 4757 28 8572 90 23 47 39 41 35 65 45/ 6,6 1,2 4,6

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 46

53 0575 69 4758 32 8271 88 24 46 40 4,1 3,3 6,7 47/ 6,4 1,2 46

56 05 75 65 4757 33 8473 86 21 46 40 38 32 69 47/ 68 1,247

52 0579 64 475829 8571 91 22 47 39 41 33 65 4,7/ 6,7 1,2 4,6

53 05 75 68 4757 32 8370 86 24 46 40 43 32 69 4,7/ 6,7 1,2 46

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 46

56 05 74 68 4757 32 8372 86 24 47 40 43 32 6,7 46/ 6,5 1,2 4,6

50 0,7 69 79 5056 24 9480 89 21 52 41 41 32 56 44/ 59 1345

53 0575 68 4757 32 8370 86 24 46 40 43 32 6,9 4,7/ 6,7 1,2 46

52 0572 73 4658 25 8788 89 20 46 3,7 4,1 32 50 50 6,7 1,3 4,8

45 08/ 72 71 4857 24 9179 86 21 58 38 39 32 6148 64 13 4,7

45 0972 71 4857 24 9179 86 21 58 38 39 32 6148 64 1247

44 15 74 71 4650 12101 94 81 1,7 68 35 34 25 57 46 6,8 1,2 51

44 15 73 71 4650 12103 94 80 1,7 69 35 34 25 57 46 6,8 1,2 51

44 15 73 72 4650 1210193 81 1,7 69 35 34 25 57 46 6,8 1,2 51

44 14/ 75 72 4649 12100 94 82 1,7 65 35 34 26 57 46 6,8 1,3 51

44 15 72 73 4649 13 99 93 83 1,7 7,0 36 33 25 56 46 6,8 1,2 51

44 14/ 74 72 4649 12100 94 82 17 67 35 34 26 57 46 6,8 1,3 51

43 15 73 73 4649 12100 92 82 1,7 69 35 33 2,7 57 47 6,8 1,2 51

35 1063 90 3548 26 7475105 28 7,0 36 35 43 56 53 69 0544

58 1,159 69 4951 25 8365 94 24 51 40 44 42 68 45 64 13 4,6

56 13 69 64 4952 21 6652 98 26 48 3,7 59 45 64 42 80 13 4,6
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WP_024633946.1_MULTISPECIES: NON-RIBOSOMAL_
PEPTIDE_SYNTHETASE_PAENIBACILLUS
OMF55072.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
PAENIBACILLUS_SP. FSL_R5-0765

EJQ37504.1_ AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_PARTIAL_BACILLUS_CEREUS_ | 4,5 14|72 7,1 4949 14 9591 83 17 7,1 36 31 28 58 4,0 7.4 1,2/50
BAG5X1-1
OPF70356.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
PARTIAL_BACILLUS_PARALICHENIFORMIS
KZE83985.1_HYPOTHETICAL_PROTEIN_AV654_07285_
PAENIBACILLUS_ELGII

WP_036675334.1_ NON-RIBOSOMAL_PEPTIDE _
SYNTHASE_PAENIBACILLUS TYRFIS
WP_052675792.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_PAENIBACILLUS_SP. IHBB_10380
SCA86638.1_BACITRACIN_SYNTHETASE_3 BACILLUS_
GLYCINIFERMENTANS
OMI32393.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_SP. NRRL_B-41294
SCC54179.1_BACITRACIN_SYNTHASE_SUBUNIT_BACC_
BACILLUS_CEREUS
EJR21273.1_AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_BACILLUS_CEREUS_VD014
WP_033703281.1_NON-RIBOSOMALPEPTIDE _
SYNTHETASE_BACILLUS_THURINGIENSIS
AMRO03663.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_THURINGIENSIS
EJR21234.1_AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_PARTIAL_BACILLUS_CEREUS_ | 43 15 7,2 7,3 4649 12100 92 82 1,7 7,0 35 33 27 57 47 68 12 51
VD014
KFL63526.1_D-ALANINE--POLY(PHOSPHORIBITOL)
LIGASE_SUBUNIT_1_BACILLUS_CEREUS_ATCC_10876
EOP94529.1_ AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_BACILLUS_CEREUS_VD140
EEMB80701.1_PHENYLALANINE_RACEMASE_BACILLUS_
THURINGIENSIS_SEROVAR_HUAZHONGENSIS 36 09 62 90 3650 24 7674 99 28 69 36 34 43 56 51 7,5 0,5 4,6
BGSC_4BD1
AJS58359.1_HYPOTHETICAL_PROTEIN_UB51_07425_
PAENIBACILLUS_SP._IHBB_10380
AGN36973.1_BACITRACIN_SYNTHASE_SUBUNIT_BACC_
BACILLUS_PARALICHENIFORMIS_ATCC_9945A
WP_074594549.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_BACILLUS_CEREUS
KMQ23971.1_PHENYLALANINE_RACEMASE_BACILLUS_
CEREUS
AAC06348.1_BACITRACIN_SYNTHETASE_3_BACILLUS_
LICHENIFORMIS
OAJ75033.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BREVIBACILLUS_SP._SKDU10
OLF90318.1_LONG-CHAIN-FATTY-ACID--COA_LIGASE_
BACILLUS_LICHENIFORMIS
OLG08011.1_LONG-CHAIN-FATTY-ACID--COA_LIGASE_
BACILLUS_LICHENIFORMIS
WP_018669922.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_BREVIBACILLUS_LATEROSPORUS
ARA86311.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_PARALICHENIFORMIS

ABB80125.1_SUBC_BACILLUS_SUBTILIS 76 08 76 76 4263 25 6670112 24 32 45 34 54 49 51/ 54 08 3,5

KRT87615.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_
BACILLUS_PARALICHENIFORMIS
WP_065643262.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_BACILLUS_PARALICHENIFORMIS
AKF95987.1_BACITRACIN_SYNTHETASE_(PLASMID)_
BREVIBACILLUS_LATEROSPORUS
WP_039072838.1_BACITRACIN_NON-RIBOSOMAL _
PEPTIDE_SYNTHETASE_BACC_BACILLUS_SP._MSP5.4
ERM18856.1_BACITRACIN_SYNTHETASE _
BREVIBACILLUS_LATEROSPORUS_PE36
EJQ37641.1_AMINO_ACID_ADENYLATION_DOMAIN-
CONTAINING_PROTEIN_BACILLUS_CEREUS_BAG5X1-1
CCF12836.1_D-ALANINE--POLY(PHOSPHORIBITOL)_
LIGASE_SUBUNIT_1_BREVIBACILLUS_LATEROSPORUS_ 6,5 09 56 82 3,0 58 26 74 34/100 29 38 47 63 47 60 46 85 1,042
GIl-9
WP_026579340.1_BACITRACIN_NON-RIBOSOMAL _
PEPTIDE_SYNTHETASE_BACC_BACILLUS_SP._SB47
WP_051775118.1_NON-RIBOSOMAL_PEPTIDE_
SYNTHETASE_PAENIBACILLUS_TYRFIS

53 1368 63 485321 6952 97 26 46 38 6,1 45 65 4,182 13 4,6

56 13 68 6,1 4953 21 6456 98 25 48 38 6,0 42 65 4481 13 4,6

56 05 75 65 4757 34 84/73 86 21 46 40 38 32 69 4,7/ 68 1,2 4,6

85 06 48 90 3876 26 5840101 24 26 58 47 65 4,1 54/ 69 1,0 3,8

85 06 47 93 4077 26 6237 98 25 27 58 48 6,2 40 57 65 1,038

6,1 04 3,7 109 3285 20 6,148 88 28 35 37 57 53 48 4687 1,3 5,0

67 0977 78 396128 7076107 23 38 44 35 47 46 53/ 6,0 0,7 3,6

6,7 09 6,7 86 3954 32 6574107 23 39 47 40 45 49 52 6,0 0,8 3,7

35 0963 88 3548 26 7478103 29 66 35 35 40 59 53/ 74 05 44

36 0962 90 365024 7674 99 28 69 36 34 43 56 51 75 05 4,6

36 0962 90 365024 76/74 99 28 69 36 34 43 56 5175 05 4,6

36 0962 90 365024 7974 99 28 69 36 34 43 56 50 74 05 4,6

36 0962 88 365024 7874 99 28 70 36 34 43 56 51/ 74 05 4,6

36 0962 88 375024 7874 99 28 7,0 36 34 43 56 51 73 0546

58 06 49 96/ 4265 28 68 51 93 22 45 37 28 50 63 56/ 91 1,239

77 0876 76 396225 6672109 24 29 44 36 53 53 52 54 08 3,6

36 0962 88 365024 7874100 28 7,0 36 34 41 56 51 74 05 46

36 0961 91 3648 24 7875 99 27 69 36 34 43 56 5275 05 4,6

77 0876 76 396225 6672109 24 29 44 36 53 53 52 54 0,8 3,6

65 09 57 82 315729 7433100 30 40 47 6,1 46 6,3 4482 1,0 4,1

76 08 76 76 4263 25 6670112 24 32 44 34 54 50 51 54 08 35

77 0875 76/ 4263 25 6671112 23 33 45 34 54 50 50 53 08 35

70 08 55 82 316226 7136101 27 41 45 62 45 59 5277 1,0 4,2

77 0875 76/ 4263 25 6671112 23 33 45 34 54 50 50 53 08 35

76 08 76 76 4263 25 6670112 24 32 44 34 54 50 51 54 08 3,5

77 0875 78 386225 6671110 23 30 42 34 57 525257 08 35

63 09 56 82 315829 7434102 29 39 47 6,1 45 6,3 4583 1,0 4,1

77 0876 76 4263 26 6571111 23 32 45 34 54 50 5153 08 35

6,7 09 55 82 3158 27 7334100 29 40 47 62 4,7 6,0 45/ 85 1,0 4,1

47 07/ 62 95 3851 23| 81 88107 28 6,1 3,7 29 35 5250 61 05 4,0

77 0876 76 4263 26 6571111 23 32 45 34 54 50 51 53 08 35

95 05 50 85 3869 26 5138 94 31 32 48 51 50 544979 1,143
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WP_068792335.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHETASE BREVIBACILLUS LATEROSPORUS 6,5 09 55 82 315826 7234101 29 4,1 47 63 46 6,0 4,6 85 1,0 4,1
AFJ14794.1_PLPE_PAENIBACILLUS_ELGII 97 05 49 87 3,767 26 5336 98 32 35 45 51 51 525271 11 4,4
AlG26884.1_NRPS_DOMAIN-CONTAINING_PROTEIN_

BREVIBACILLUS LATEROSPORUS LMG 15441 64 09 55 83 315826 7334100 28 39 47 6,3 4,7 6,1 46/ 86 1,0 4,1
EI\EAEE?JSSSA1_PHENYLALANINE_RACEMASE_BACILLUS_ 35 1062 91 3548 26 7275104 31 70 36 35 43 56 53/7,0 05 4,4
AGM16412.1_PAENIBACTERIN_SYNTHETASE_A_

PAENIBACILLUS SP. OSY-SE 90 09 53 82 2474 27 6234105 26 3,1 44 52 48 49 6,0 82 1,2 35
EJW17732.1_NONRIBOSOMAL_PEPTIDE_SYNTHETASE_

SUBUNIT PAENIBACILLUS ALVEl DSM 29 89 08 54 66 4077 36 51/27118 28 27 54 43 51 54 55 76 09 3,9
Hypothetical_sequence 74 13 53 81 3274 25 6528 98 25 44 39 47 49 6,3 57 84 12 3,6
KEQ22994.1_HYPOTHETICAL_PROTEIN_ET33_18925_

PARTIAL PAENIBACILLUS TYRFIS 99 06 45 95 347120 5530 95 23 30 49 54 6,1 43 5282 1543
WP_083545290.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHETASE PAENIBACILLUS SP. NAIST15-1 76 12 53 79 2877 25 6124106 2,7 39 4,1 46 53 6,3 6,0 86 1,2 3,3
GAV14649.1_PLPE_PAENIBACILLUS_SP._NAIST15-1 76 12 53 79 2877 25 6124106 2,7 39 4,1 46 53 6,3 6,0 86 1,2 33
WP_036667063.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHETASE PAENIBACILLUS SP. UNC217ME 76 1353 79 3075 26 6325105 26 4,1 4,1 46 51 6,2 6,183 1,2 33
AKF95856.1_HYPOTHETICAL_PROTEIN_EX87_19885_

(PLASMID). BREVIBACILLUS _LATEROSPORUS 57 06 4,1 84| 3264 28 7044111 25 35 46 59 64 58 48/ 7,1 1,4 4,2
EPY14529.1_BACITRACIN_SYNTHETASE_1_

PAENIBACILLUS ALVE! AB-6I-X 76 1353 79 3075 26 6325105 26 42 40 46 51 6,2 6,183 1,2 33
OAJ73315.1_HYPOTHETICAL_PROTEIN_AYJ08_14425

BREVIBACILLUS_SP._SKDU10 58 06 40 84| 336,729 7145111 24 34 46 59 60 6,0 4,7/ 70 1,4 42
KJR70738.1_GLUTAMATE_RACEMASE_PARTIAL_

BACILLUS VELEZENSIS 53 12 70 75 5149 16 94/82 94 23 59 34 34 32 70 4,0 56 12 4,4
SDG14332.1_NON-RIBOSOMAL_PEPTIDE_SYNTHASE_

DOMAIN_TIGR01720/AMINO_ACID_ADENYLATION_

DOMAIN-CONTAINING_PROTEIN_PAENIBACILLUS_ SP,_ 76 1353 79 3075 26 6325105 26 42 40 46 51 6,2 6,183 1,2 33
CL6COL

AOK92637.1_NON-RIBOSOMAL_PEPTIDE_SYNTHETASE_

PAENIBACILLUS POLYMYXA 76 05 45 91| 3167 27 5731 98 24 33 46 66 4,7 53 6,0 9,0 14 39
EPY06998.1_BACITRACIN_SYNTHETASE_1_

PAENIBACILLUS ALVEI TS-15 79 12 54 78 3074 24 6325107 26 4,2 42 46 52 6,157 82 1,3 3,3
WP_013310169.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHASE/POLYKETIDE_SYNTHASE_PAENIBACILLUS | 7,7 05 49 88 3,167 2,7 6,031 93 26 32 48 63 49 5755 9,0 14 39
POLYMYXA

AIW39934.1_BACITRACIN_SYNTHETASE_

PAENIBACILLUS POLYMYXA CR1 74 04 51 89 317227 6,130 97 22 28 49 6,2 48 57 58 86 1,5 3,9
WP_068501588.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHETASE PAENIBACILLUS KRIBBENSIS 82 05 50 87 317321 6333 94 25 31 46 6,2 52 52 53 8,7 14 4,0
WP_052421498.1_NON-RIBOSOMAL_PEPTIDE_

SYNTHETASE PAENIBACILLUS SP. FSL R7-0273 92 11 44 90 3083 22 4932112 25 34 46 51 57 41 53/ 75 1,4 4,2
SEJ02277.1_NON-RIBOSOMAL_PEPTIDE_SYNTHASE_

DOMAIN_TIGR01720/AMINO_ACID_ADENYLATION_

DOMAIN-CONTAINING_PROTEIN_PAENIBACILLUS.. 6,1 05 51 74/ 3570 28 8250107 19 34 46 56 4,7 6,1 58 6,3 1,3 39
SP._181MFCOL5.1

EME76624.1_FUSARICIDIN_SYNTHETASE_FUSA_

PARTIAL BACILLUS SONORENSIS L12 75 0971 78 3958 28 7769101 26 36 45 4,0 4,7 49 5257 0,7 3,7

The generated hypothetical protein, its amino acid profile and the
94 aa sequences were inserted with their amino acid profiles (Table 3).

Both, of the 95 sequences and their amino acids profiles were
subjected to alignment. Trees were generated using Mega 4 and data
clustering using Past statistic software (Figure 5).

The tree was obtained for the 95 sequences from Mega 6
(Figure6), where the evolutionary history was inferred using the
Maximum Parsimony method. The most parsimonious tree with
length = 6040 is shown. The consistency index is 0,603477 (0,601298),
the retention index is 0,915820 (0,915820), and the composite index is
0,552676 (0,550681) for all sites and parsimony-informative sites (in
parentheses). The MP tree was obtained using the SPR algorithm (pg.
126 in ref. [23]), with search level of 0, in which the initial trees were
obtained by the random addition of sequences (10 replicates). The
analysis involved 95 amino acid sequences. All positions containing
gaps and missing data were eliminated. There were a total of 761

positions in the final dataset. Evolutionary analyses were conducted
in MEGA6 [20].

Both trees, either obtained from the 95 aa sequences using Mega
6 or obtained from clustering the profiles of the amino acid sequence
% (Figure 7), show that the hypothetical sequence was clustered
with the same group in both cases (Figure 6 and 7). The hypothetical
protein was clustered in both with EPY06998.1; GAV14649.1;
WP_083545290.1; EPY14529.1. That proves the possibility of using
the amino acids % profile in identifying unknown protein. Or at
least decrease the investigation area, where all of the obtained species
were related to Bacillus. That additionally highlights the possibility of
building microbial database by searching a specific protein. But one
should find a specific protein and avoid common proteins involved
in the general metabolic pathways which can be found nearly in each
microbial strain.

Moreover, the amino acid profile could give some information
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Figure 7: Cluster result of the amino acids % profile of the used 95 sequences
(including the hypothetical sequencing).

about the protein structure particularly those amino acids involved in
catalysis. The amino acid % profile proves identity for the Bacitracin
synthases. In the field of the biotechnology, the availability to express
genes in different species would be of great importance.

This study recommends using the amino acids % profile in
searching for proteins. And it is suggested to conduct more research
concerning the amino acids % profile of other specific proteins.

Conclusion

The main results obtained from this study could be concluded in
the following points.

1. Amino acid % profiles could be used to identify unknown
proteins. The study proves its sensitivity after being compared with
the aligned sequences.

2. Specific proteins could build better database for certain
microbial groups such as Bacillus sp which are able to produce
Bacitracin.

3. Specific proteins could enable chances to select and use
better heterologous expression alternative microbe(s).

4.  The Bioinformatics could be implemented in new fields in
biotechnology and vise verse.
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