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Accession No Serovar Protein Id Strain Source
KJ398165 Autumnalis AHWS80383.1 2802 RTCC
KJ398169 Canicola AHWS80387.1 2824 RTCC
KJ409447 Canicola AHX26958.1 2805 RTCC
KJ398166 SejroeHardjo AHWS80384.1 2810 RTCC
KJ409451 SejroeHardjo AHX26962.1 2821 RTCC
KJ398168 Icterohaemorrhagia AHWS80386.1 2823 RTCC
KJ409449 Icterohaefnorrhagia AHX26960.1 2812 RTCC
KJ398167 Porflona AHWS80385.1 2822 RTCC
KJ409450 Pomona AHX26961.1 2815 RTCC
KJ398170 Grippotyphosa AHWS80388.1 2825 RTCC
KJ409448 Grippotyphosa AHX26959.1 2808 RTCC

RTCC: Razi Type Culture Collection
1 2

T7du)ﬁﬁﬂ‘ﬁ)la}w‘b PCRL;JSUZJJJV:S;)JWW)W,\:.:U\J&J

fa5

[ DOI: 10.29252/aums.10.4.491 |

100bp plus (Bio Fact) S ;L ;¥ Sl « Lipl41-lep 0558 05 1) Sal=

Aas o L5 1,2000bp 350> Laar 4ST7 600bp 5505 2 51400bp0; JsSIse il

Oe v BFUIF oylacs ) o0 6 Fov slosll (S pole olSitils iagyy oale


http://dx.doi.org/10.29252/aums.10.4.491
https://aums.abzums.ac.ir/article-1-1404-en.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.29252/aums.10.4.491 |

¥ay

116

as

G0EDa
EL ]

(Lipldl-lep.S 5 5 S, Ol Wl 51 ey Cslu Vit Sl

(Thermo, 155, JsSd50 055 SOl 1) Salx

<Lipldl-lep oS 5 5 s Wl 3 g Celin £ :0 Sl « scientific)Unstanied Protein Molecular Weight Marker

Lipl4l-lep S 5 55 s Wl Sl ey el V1 Al Lipldl-lep oS 55 s Ol I 1 oy Csle ) Y Sl

Lipldl-lep .S 55 op s Ol I 5l g sl ¥ ¥ Sl
kDa

100
70
55

31

Lep-Lipldl S 555 p55 0 dnl 5 St 0 s J5 el 1 ¥ S

Lipl4l-lep .S 55 O3 5d s, 17 Sl (Thermo, scientific) .55, Js50 055 S,k ) Sl

— Prestained Protein Molecular WeightMarker

Alborz Univ Med J (AUMJ) 20210ctober, 10(4):491-500

http://aums.abzums.ac.ir


http://dx.doi.org/10.29252/aums.10.4.491
https://aums.abzums.ac.ir/article-1-1404-en.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.29252/aums.10.4.491 ]

sl (UaE a5 o (ML (o faA

References

10.

11.

12.

13.

Adler B, De La Pefia Moctezuma A. Leptospira
and leptospirosis. Vet Microbiol.2010; 140(3):287-
96. Doi: 10.1016/j.vetmic.2009.03.012.

Adler B, Lo M, Seemann T, Murray GL.
Pathogenesis of leptospirosis: the influence of
genomics. Vet Microbiol. 2011; 153(1):73-81. 52.

Vijayachari P, Sugunan A, Shriram A.
Leptospirosis: an emerging global public health
problem. J biosciences 2008; 33(4):557-69.

Wuthiekanun V, Chierakul W, Limmathurotsakul
D, Smythe LD, Symonds ML, et al. Optimization
of culture of Leptospira from humans with
leptospirosis. J clin microbiol. 2007; 45(4):1363-5.

Khaki P. Clinical Laboratory Diagnosis of Human
Leptospirosis. Int J Enteric Pathog. 2016; 4(1):
€31859.doi: 10.17795/ijep31859.

Sohini Dey C, Madhan Mohan P, Ramadass K.
Diagnosis of leptospirosis by recombinant antigen
based single serum dilution ELISA. Indian J Med
Res. 2008; 128, 172-177.

Luo D, Xue F, Ojcius D M, Zhao J, Mao Y, et al.
Protein typing of major outer membrane
lipoproteins from Chinese pathogenic Leptospira
spp. and characterization of their immunogenicity.
J Vac. 2009; 28(1):243-55.

Dellagostin O A, Grassmann A A, Hartwig D D,
Felix S R, et al. Recombinant vaccines against
leptospirosis. Hum. Vaccin. 2011; 7: 1215-24. Doi:
10.4161/hv.7.11.17944.

Hoseinpur R, Khaki P, Noofeli M, Moradi
Bidhendi S. Molecular detection of pathogenic
leptospiral serovars byPCR, based on /ipL2] gene.
Arch Razi Inst. 2015; 70 (4): p 223-227.

Pinne M, Matsunaga J, Haakeb D A. Leptospiral

Outer Membrane Protein Microarray, a Novel
Approach to Identification of Host Ligand-Binding
Proteins. J Bacteriol. 2012; 194: 6074-6087.

Vedhagiri K, Natarajaseenivasan K, Chellapandi P,
Prabhakaran S G, et al. Evolutionary implication of
outer membrane lipoprotein-encoding  genes
ompLl, 1ipL32 and lipL4l of pathogenic
Leptospira species. Genom proteom bioinf. 2009;
7(3):96-106.

Golab N, Khaki P, Harzandi N, Esmaclizad M,
Tebianian M. Expression and purification of the
Lipl41, a surface-exposed lipoprotein antigen of
pathogenic Leptospira spp. Vet Arhiv. 2020; 90 (3):
297-305

Magudeswaran S K, Parthiban M, Saranya S, et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Evidence of cross reaction potential of recombinant
Leptospira LipL41 Protein. Indian J
Biotechnol.2014; 13:57-61.

14-Senthilkumar T M A, Subathra M, Ramadass P.
Evaluation of recombinant leptospiral antigen
LipL41 in enzyme-linked immunosorbent assay
and latex agglutination test for serodiagnosis of
canine leptospirosis. Vet arhiv. 2007; 77(6):475

Lin M H, Chang Y C, Hsiao C D, et al, LipL41, a
Hemin Binding Protein from Leptospira santarosai
serovar Shermani. PLOS ONE .2013; 8: 12,
83246.

King A M, Bartpho T, Sermswan R W, et al.
Leptospiral Outer Membrane Protein LipL41 Is Not
Essential forAcute Leptospirosis but Requires a
Small Chaperone Protein, Lep, forStable
Expression. Infect Immuni J. 2013; 81: 2768-
2776.

Sambrook J, RUSSEL D W. Molecular Cloning.
Cold Spring Harbor Laboratory. Press, Heatshock.
2001.

Villumsen, S, Pedersen, R, Borre M B, Ahrens P, et
al.  Novel TagMan® PCR for detection of
Leptospira species in urine and blood: Pit-falls of
in silico validation. J microbiol methods. 2012; 91:
184-190.

Cullen P A, Xu X, Matsunaga J, Sanchez Y,et al.
Surfaceome ofLeptospira spp. Infect. Immun. 2005;
73:4853-4863. Doi: 10.1128/1A1.73.8.4853-4863.

Guerreiro H, Croda J, Flannery B, Mazel M, et al.
Leptospiral proteins recognized during the humoral
immune response to leptospirosis in humans. Infect
Immun. 2001; 69: 4958-4968. Doi:
10.1128/1A1.69.8.4958-4968.2001.

Flannery B, Costa D, Carvalho F P, Guerreiro H, et
al. Evaluation of recombinant Leptospira antigen-
based Enzyme-Linked Immunosorbent assays for
the serodiagnosis of Leptospirosis. J Clin
Microbiol. 2001;39: 3303-3310. Doi:
10.1128/JCM.39.9.3303-3310.2001.

Zhang X, Yu Y, He Y, Zhang P, et al. Expression
and comparative analysis of genes encoding outer
membrane proteins LipL21, LipL32 and OmpL1 in
epidemic  leptospires, Acta biochimica et
biophysica Sinica. 2005; 37: 649-656.

Zurawski DV, Stein MA. SseA acts as the
chaperone for the SseB component of the
Salmonella pathogenicity island 2 translocon. Mol.
Microbiol. 2003; 47:1341-1351.

Mariya R, Chaudhary P, Kumar A A,
Thangapandian E, et al. Evaluation of a

Oe v BFUIF oylacs ) o0 6 Fov slosll (S pole olSitils iagyy oale


http://dx.doi.org/10.29252/aums.10.4.491
https://aums.abzums.ac.ir/article-1-1404-en.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.29252/aums.10.4.491 ]

faq

25.

26.

27.

recombinant LipL41 antigen of Leptospira
interrogans serovar Canicola in ELISA for
serodiagnosis of bovine Leptospirosis Comparative.
Immunology, Microbiol Infect Dis. 2006; 29: 269—
277.

Lin X A, Sun A, Ruan P, Zhang Z, Yan J.
Characterization of conserved combined T and B
cellepitopes in Leptospira interrogans major outer
membrane proteins ompLland lipL41. BMC
Microbiol. 2011; 11: 21.

Lin X, Xiao G, Luo D, Kong L, et al. Chimeric
epitope vaccine against Leptospira interrogans
infection and induced specific immunity in guinea
pigs. BMC Microbiol. 2016; 16, 241.

CostaS, AlmeidaA, CastroA, DominguesL. Fusion
tags for protein solubility, purification, and

Alborz Univ Med J (AUMJ) 2021October; 10(4):491-500

http://aums.abzums.ac.ir

Ohlas 5 O ST

28.

29.

30.

immunogenicity in Escherichia coli: the novel Fh8
system. Front. Microbiol. 2014; 5: 63. Doi:
10.3389/fmicb.2014.00063.

Singh SM, Panda AK. Solubilization and refolding
of bacterial inclusion body proteins. J Biosci
Bioeng 2005; 99(4): 303-310.

Singh A, Upadhyay V, Upadhyay AK. et al. Protein
recovery from inclusion bodies of Escherichia
coliusing mild solubilization process. Microb Cell
Fact 2015; 14, 41.

Haake DA, Mazel MK, Mccoy AM, Milward F, et
al. Leptospiral outer membrane proteins Ompl1 and
Lipl41exhibit synergistic immune protection. Infect
Immun. 1999; 67, 6572-6582.


http://dx.doi.org/10.29252/aums.10.4.491
https://aums.abzums.ac.ir/article-1-1404-en.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.29252/aums.10.4.491 ]

AUMJ Alborz University of Medical Sciences Journal, October 2021, Vol. 10, No. 4: 491-500 Original Article

Narges Golab', Naser
Harzandi", Pejvak Khaki’,
Majid Tebianian®, Majid
Esmaeliza.

! Department of Microbiology,
Karaj Branch, Islamic Azad
University, Karaj, Iran
’Department of Microbiology,
Razi Vaccine and Serum
Research Institute, Agricultural
Research, Education
andExtension Organization
‘AREEO), Karaj, Iran
“Department of Immunology,
Razi Vaccine and Serum
Research Institute, Agricultural
Research, Education
andExtension Organization
(AREEO), Karaj, Iran
*Department of Biotechnology,
Razi Vaccine and Serum
Research Institute, Agricultural
Research,

Education and Extension
Organization (AREEQ), Karaj,
Iran

*Corresponding Author:

Department of Microbiology,
Karaj Branch, Islamic Azad
University, Karaj, Iran

Tel:09123841676

E-mailnasharzan@gmail.com

The Evaluation of the Stability of Lipl41 Outer
Membrane Protein Expression in Fusion with Lep, a
Small Chaperone Protein, inLeptospira

Received: 18 Oct 2020 ; Accepted: 24 Nov 2020
Abstract

Aim and objective:Leptospirosis is a zoonotic disease caused by pathogenic spirochete
called Leptospira that has worldwide distribution. Unfortunately, due to the variety of
clinical symptoms, its diagnosis has many limitations. LipL41 is among the most
abundant outer membrane proteins in Leptospira and is exclusively found in pathogenic
species. A small gene called /ep is located very close to /ip/4] gene on the bacterial
chromosome, which facilitates its expression. In this study, the expression and purification
of LipL41-Lep fusion protein among prevalent pathogenic isolates in Iran was performed
in a prokaryotic system for the first time.

Methods:All collected Lipl41 and Lep protein sequences were analyzed from the NCBI

database. Complete codon sequences of the pattern of the Iranian serovars were designed
and synthesized then sub-cloned into a pET32a+ and transformed into Escherichia coli
BL21(DE3) to expression by using IPTG inducer. Thefusion recombinant protein was
purified by denaturation and confirmed by western blot.

Results:The results of PCR analysis showed a clear band of ~ 2000 bp in Agarose gel.

Optimal expression of fusion recombinant protein (60kDa) was achieved post-induction at
4 h at 37 °C in the presence of 0.1 mM IPTG. Then it was purified in the insoluble form.
Conclusion:The results demonstrated that adequate amounts of this fusion recombinant

protein were expressed andpurified to be used as a fusion antigen in serological testing,
such as ELISA, or for the development of subunit vaccines against Leptospirosis in the
future.

Keywords:Pathogenic Leptospira, LipL41-Lepfusion recombinant protein, Expression,

Purification
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