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Bioinformatic Analysis and Sequencing of OmpL1-LipL41 Leptospiral Fusion Protein as a New Candidate
for Leptospirosis Vaccine
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In recent years, due to advances in vaccine design, bioinformatic studies on Leptospira have undergone significant
changes and advances. The aim of this study was to design a fusion protein based on OmpL1 and LipL41 surface
proteins that have a conserved structure over time. Based on the previous field studies, the target proteins were ex-
amined and the OmpL1-LipL41 fusion protein was selected. After examining the chemical properties of the target
proteins using appropriate servers, the initial structure of the fusion protein was determined and finally this protein
was placed in the PET32a+ vector between the two enzymatic regions of HindIIl and BamHI. The results revealed
that the protein weighs 73 kDa and has 2097 bp and 610 amino acids. The isoelectric pH of the above protein is 7
and its solubility degree in the prokaryotic system is 100%. Finally, according to the above data, it is predicted that
the designed construct structure has acceptable immunogenic properties and can be expressed to an acceptable and

successful extent in prokaryotic systems and used for immunogenicity studies of Leptospira as a new candidate in the

~N

production of leptospirosis vaccine and in the design and manufacture of diagnostic kits.

O Key words: Prokaryote, Vector, Surface Protein
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GenBank number: |

| # Plasmid vectors ~|

| [Browse GenBank]

Minimum ORF length to display: [100 |a.a.

or paste in your DNA sequence: (plain or FASTA format)
ATGATCCGTAACATAAGTAAGGCATTGCTCATTTTAGCCGTAGCATTATCTTCGGCTGCARGCCTAAGTG
CAAAAACATATGCAATTGTAGGATTTGGGTTACAGTTAGACCTAGGACAATTAGGAGGAACTATCACCAA
AGACGGTTTAGACGCTGCCACTCATTATGGACCAGTTCGATCGTCCAATACCTGCACCGTAGGTCCAAGT
GATCCTGCTTGTTTTCARAACCCAGCAAAACCTACAGGTGAAGGAAATTATATAGGAGTTGCTCCTAGAR
AAGCGATTCCTGCTGAAAACAGATTAATCACCCTTGATAGAACCACTGGTGGTGCCATCAATGCAAGAAG
CACTAAAGGCGCCATGGTCGGAGGAAATTTGATGGTAGGTTATGAGTCCGACTTTGGTARATATTTTTTC
TGGAGAGTTGCTGCAGAATATACTCAAAARATTTCCGGAGGTGTTACAAAAGCAGACATCGCTGGTTATA
ATATTGTAGATATGACCTGGGGTTTTAGTTCTATCGTCATTCCTGCARCCGTTGGTATCAAATTGAATEL .
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TACAAGTATGAACTGAAGCTT

GGATCCATGCGTAAACTGAGCAGCCTGATTACCGTTCTGGTTCTGCTGATTTATCTGGGCAACTGCGCGGCGACCGTGGA
CGTGGAATACCCGGTTTTCCCGAAGGACAAAGAGGGTCGTGCGCTGCAGAAGTTCCTGGGCACCATCCGTAACGTGGGCC
TGGCGGTTGAACCGCCGAAGAAAAGCCTGTGGGAGGCGATCTTCGGTGAAGGCAGCAGCTTTATTGACCAAATGCCGAGC
AAGGTGTTCGAGGCGTTTGATAAGGAAAGCTACTATAAACTGACCGACCGAGCAAACGTGCGGACATCCTGAACGAGGC
GACCCTGAGCCTGACCGGATTACCAAGAGCCGTGCGAAAATCGGTAACCTGATTGGCGCGGAAGCGTCCTGTACATTGGT
TATCAGAAACCGTATACCGAGTGCAGCACCGAAACAAGATCGATGCGGTGGCGGCGGGTCTGAAAGTGGCGGGTTTTGC
GGCAGCATGGCGACCGGTAAAGAGGTGAACACCGGCAACGAACCGGTGAGAAACCGACCGGTGTTCGTATGATGCTGAT
CCCGCTGGATGCGACCCTGATAAGGTGGAAACCGGCGAAGTTAAGAAAGCGGTGGTTAGCAGCCCGGGAAAATCTTCAAC
AGCGTTGGTAACCTGGAGTGCCCGAGCATTCTGGAAGCTTTGGTCAAGGCCTGGATGAAGCTGCGGCGTACATCAAGGGT
CGTGAGCCCGATCGTGAAAACCGAGCGTATTAAGGTGTTCGTTAAAGACGAAGATGAGGAAGTTAAGGAGCTGCTGCAGG
AAGGTTATGAGGAAATTGTGGCGAAACCCCGAGCTTCAAGAAAGCGAAAGAGGCGTGGGAAAAAGCGACAAGAAAGCGA
AGGGTCAAAGCTGGGGCGCGAAAGCGAACCTGGCACCTACTATTTCAGCGTGGGTGATTTTGAAAAGAGCATCAAACTGT
ACGGGAAGCGATGAAGCTGAAAGACGCGGATAAGAGCTATCTGCGTGAGCTCGTAAACGTGTGGAAGCGACCTTCGCGG
TTGACGAGAGCAACGCGAAGAATTCCTCGAGATGATTCGTAACATGAGCAAAGTTCTGTTCGCGCTGGCGTGGTTTTTAG
CAGCGCGGAAAGCCTGAGCGCGAAGAGCTACGCGATCTGGGTTTCGGCCTGCAGCTGGACCTGGGTCAACTGGGTGGCA
CCATTACAAAGACGGTCTGGATGCGGCGACCTACTATGGCCCGGTGCGTAGCACAACACCTGCACCGTTAACGCGAACGA
TCCGACCTGCGTGCAGAACCCGGCAAACCGGCGGGCGAGGGCAACTATGTGGGTGTTGGCACCCGTCGTGCGATTGCGG
CGGAAAACCGTCTGATTACCCTGGACCGTACCACCGGTGCATCATTAACGCGCGTAGCACCAAGGGTGCGATGGTGGGTG
GCAACCTATGGTTGGTTACGAGAGCGATTTTGGCAAATATTTCTTTTGGCGTGTTGGGCGGAATACACCCAAAAGATCAGC
GGTGGCATTACCAAAGCGGACATCGGGTCTGAACATTGTGGATATGACCTGGGGCTTCAGCGCGATCGTGATCCGGCGAC
CGTTGGCATCAAGCTGAACGTGACCGAGGACGCGGCGGTTACATGGGTGCGGGCCTGAACTATTTTAACGGTGGCTGGA
GCCTGAACGATGAACAACATCAAAGGTGGCCACGATATTCTGGCGGCGGCGGGTGTGCCAGCATTGCGAACCTGCTGGC
GGATGGCACCGATCCGATCACCACCCTGAACACATTCGTTTCCGTGCGACCGGTATCGCGCCGAACTTTCTGATTGGCAC
CCAGGCGCGTGTGACCGATAAGGGTCACGTTTTCCTGGAGCTGAAACCATCATGAGCGCGGCGTACAGCGTGGGCAAAAC
CCAAAGCATTGTGGCGCGAGCACCCTGGCGCCGTTTCCGACCTATCCGATTGTGGTGGGCGCCAGATTTACCGTTTTGGT
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YYKLTDLSKRADILNEATLSLTGITKSRAKIGNLIGAEAILYIGY QKPYTECSTENKIDAVAAGLKVAGFAASMATGKEVNTGNEPVSKP
TGVRMMLIPLDATLIKVETGEVKKAVVSSPAKIFNSVGNLECPSILDSFGQGLDEAAAYIKGRLSPIVKTERIKVFVKDEDEEVKELLQEG
YEEIVGETPSFKKAKEAWEKADKKAKGQSWGAKANLATY YFSVGDFEKSIKLYEEAMKLKDADKSYLRELRKRVEATFAVDESNAKE
FLEMIRNMSKVLFALAVVEFSSAESLSAKSY AIVGFGLQLDLGQLGGTITKDGLDAATYYGPVRSTNTCTVNANDPTCVQNPSKPAGEGN
YVGVGTRRAJAAENRLITLDRTTGGIINARSTKGAMVGGNLMVGYESDFGKYFFWRVAAEY TQKISGGITKADIAGLNIVDMTWGFSAI
VIPATVGIKLNVTEDAAVYMGAGLNYFNGGWSLNGMNNIKGGHDILAAAGVTSIANLLADGTDPITTREHIRFRATGIAPNFLIGTQAR

VIDKGHVFLELETIMSAAYSVGKTQSIGGASTLAPFPTYPIVVGGQIYRFGYKYELKL

LORF i 55 gldiuel duwl g5 -¥-¥ JSs

Number of amino acids: 2049
Molecular weight: 164232.67
Theoretical pI: 4.91

Formula: CsgysHg743N204902456S487
Total number of atoms: 20630

Estimated half-life:

The N-terminal of the sequence considered is G (Gly).

The estimated half-life is: 30 hours (mammalian reticulocytes, in vitro).
>20 hours (yeast, in vivo).
>10 hours (Escherichia coli, in vivo).

Instability index:

The instability index (II) is computed to be 40.81
This classifies the protein as unstable.

Aliphatic index: 24.30

Grand average of hydropathicity (GRAVY): 0.765
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Alignments
Description

OmpL1 [Leptospira interrogans serovar Hardjo)

OmpL1 [Leptospira interrogans serovar Icterohaemorrhagiae]
| OmpL1 [Leptospira interrogans serovar Grippotyphosa)

Max Total Query E
score score cover value

628 628 97% 0.0 100% AFV26098.1
625 625 96% 0.0 100% AFv26091.1
625 625 96% 0.0
625 625 96% 0.0
572 572 97% 0.0 94% AFv26096.1
565 565 96% 0.0 92% AFv26092.1

Ident Accession

100% AFV26097.1

100% AFV26093.1

21918 O des b 092 S99 e 5> OMPIT duglis -F-¥ U

Sequence
Prediction: Signal peptide (Sec/SPI)

Cleavage site between pos. 23 and 24: SLS-AK. Probability:
0.3339 Likelihood 0.9847

Protein type  Signal peptide (Sec/SP1) TAT signal peptide (Tat/SP1) Lipoprotein signal peptide (Sec/SP1l) Other

0.0013 0.0125 0.0015

Download: PNG / EPS / Tabular
SignalP-5.0 prediction (Gram-negative): Sequence

Probability

SP(Sec/5P1) ——

TAT(Tat/sP1) ==
L1PO(Sec/SPII
cS

OTHER

MIRNISKALLILAVALSSAASLSAKTYAIVGFGLQLDLGQLGGTITKDGLDAATHYGPVRSSNTCTVGPS

| $5S55555555555555SSSSS SO XXX XXX XXX XXX XX XX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX

0 2

0 60
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