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Immune-functional epitopes and inflammation-inducing effects of the major outer envelope
proteins of Leptospira interrogans
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[Abstract] Objective: To investigate the immune-functional epitopes and inflammation-inducing effects of the
major outer envelope proteins of Leptospira interrogans. Methods : Ni-NTA affinity chromatography was established
to extract the target recombinant proteins rOmpl1/1 and OmpL1/2, Lipl.32/1 and rLipl.32/2, LipLL41/1 and
rLiplL41/2 expressed by the different genotypes. By using Signal P-NN software in Signal P3. 0 prediction server,
EMBOSS software in propred MHC class- T binding peptide prediction-ProPred prediction server. the possible
signal peptides, MHC- I binding peptides and lymphocyte B epitopes were analyzed. The I.-1,11.-8 and TNF-«
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secretion in human umbilical vein endothelial cell line EVC-304 induced by target recombinant proteins were
measured by ELISA. Results: Under the inducement of IPTG, the constructed prokaryotic systems efficiently
expressed rOmpl.1/1 and rOmpl.1/2,rLipl.32/1 and rLipl.32/2,and rLipl.41/1 and rLiplL41/2 with outputs of
30% and 15%,40% and 35% .and 15% and 10% of the total bacterial proteins,respectively. Each of the purified
target recombinant proteins showed a single protein band in SDS-PAGE. The signal peptides of OmpL1s,Lipl.32/1
and Lipl.32/2,and LiplL.41s were located at the N ends of 1—24,1—21 and 1—24,and 1— 24 amino acid residuals,
respectively. Ompl.1s,Lipl.32s and Lipl.41s displayed 2,2 and 1 same major epitopes of MHC- I binding peptides
and lymphocyte B and Ompl.1/2 had another one (59 — 78). The different dosages of rOmpL1s,rLiplL32s and
rLipL.41s increased the secretion of IL-1a,IL.-8 and TNF-a (P<C0. 05) in EVC-304 cells. The IL-1a levels reached
the highest at the 24 h and then declined, while the 11.-8 and TNF-a levels after 48 h treatment were higher that
those after 24 h. Conclusion: The expression products in ompL1/1,lipL32 or lipL41 genotypes of L. interrogans
contain similar immune functional epitopes. rOmpL1/1 and rOmpl1/2,rLipLL32/1 and rLipL32/2,and rLipL41/1

and rLiplL41/2 are able to directly induce inflammatory reaction in EVC-304 cells.
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Table 1  Analysis results of the signal peptides of
OmpL1s,LipL32s and LipL41ls
Proteins Slgnal‘ ;?eptlde Cutting sites /\m{no acid
positions residuals
OmpL.1/1 1—24 24—25 LSA-KT
Ompl.1/2 1—24 24—25 LSA-KT
Lipl.32/1 1—21 21—22 ACG-AF
Lipl.32/2 1—24 24—25 AFG-GL
LipL41/1 1—21 21—22 NCA-AT
LiplL41/2 1—21 21—22 NCA-AT
2.2 MHC-1 B
OmplL1s,LiplL32s  LipL41s
51 MHC- 1 s
3.3 1 , B
3.2 1 C 2,

B

Table 2 Analysis results of the MHC- T binding peptides and lymphocyte B epitopes of OmpL1s. Lipl.32s and

LipL41s

Proteins MHC- I binding B cell Seores Complex Sequences

peptides epitopes positions
OmpL1s 175—191 173—186 2.0207 173—191 SSI % VIP# ATVGI * KLNVTEDA

297—320 297—315 1.7702 297—320 L * SPFPAY #PIVVGGQIY * RFGYKHEL
Ompl.1/2 59— 67 64— 78 1.6114 59— 78 V x RSSNTCTVGPSDP # ACFQNP
LipL.32s 206—218 202—216 2.1293 202—218 KKLLV *x R#GLY % RISFTTYK

81—103 79— 93 2.0483 79—103 AYY « LY * #VW % IPAV « JAEMGV * RMISPTGE
LipL4ls 181—194 183—195 1. 8829 181—195 V %* RMMLI * PL#DATLIKV

* ;the former residual possibly anchoring MHC- I ;# ;the former residual possibly binding lymphocyte B
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Table 3 Synthesis and secretion of inflammatory factors of human umbilical vein endothelial cell ECV-304 induced
by rOmpL1s (rEs.n=23)
Dosages Duration Levels of cytokines (pg/ml)
Groups
(pg) (h) IL-1a 1L-8 TNF-a
rOmpL1/1 1.0 24 22.5244.36*4 15.61+2.43*4 152.904+24. 964
48 16.47+2.69* 4 18.16+4.98*4 185.54428. 794
10.0 24 24.8445.56*4 12.64+2.33*4 167.41437.90*4
48 21.5944.68" 4 17.73+£3.55"4 207.30+48.59* 4
rOmpl.1/2 1.0 24 21.12£5. 01~ 14.76+3.09* 142.02421. 61"
48 14.61+£3.25" 19.00+£3.94* 174.664+31.76"
10.0 24 22.52+4.72" 13.91+4.07" 152.90437. 45"
48 19.26+3.85" 20.284+5.43" 189.17444.89"
TNF-a 0.1 24 21.1246.09" 16.46+£3.50" 192.79461. 05"
48 16.01+£3.33" 23.2545.91* 236.31+72.21"
2% FBS1640 24 1.5940.47 4.99+1. 00 58.62420. 39
48 2.524+0. 66 4.14+1.15 62.24418. 15
vs 2% FBS1640, * P<C0. 05305 rOmpL1/2,%P>>0. 05
4 rLipl32s EVC-304
Table 4 Synthesis and secretion of inflammatory factors of human umbilical vein endothelial cell ECV-304 induced
by rLipl.32s (xts,n=23)
Dosages Duration Levels of cytokines (pg/ml)
Groups
(pg) (h) 1L-1a 1L.-8 TNF-a
rLipl.32/1 1.0 24 11.35+2.09* 4 12.7542.55%4 105.764+14.69* 4
48 8.56+1.61*4 13.48+£3.71*4 138.40427.68* 4
10.0 24 12.9543.11*4 12.21+2. 64" 4 116. 64432. 90"~
48 9.96+2.56*4 16.46+4.20"4 134.77436.76"4
rLipl.32/2 1.0 24 9.96+2.28" 12.754£3.28* 94.88+17.25*
48 8.10£2.09* 15.18+3.80" 149.28431.10"
10.0 24 11.82+3.03" 11.79+2.62* 113.01426.77"
48 9.96+3.13" 17.73+£4.61" 145.65443.39"
TNF-a 0.1 24 21.12£6.09~ 16.46+3.50* 192.79461.05"
48 16.01+3.33" 23.25£5.91~ 236.31+£72.21"
2% FBS1640 24 1.5940. 47 4.99+1.00 58.62420. 39
48 2.52+0. 66 4.14+1.15 62.24418.15

vs 2% FBS1640, * P<{0. 05;wvs rLipl32/2,4P>0. 05
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5 rLipL4ls EVC-304
Table 5 Synthesis and secretion of inflammatory factors of human umbilical vein endothelial cell ECV-304 induced
by rLipL41s (x+s,n=3)
Dosages Duration Levels of cytokines (pg/ml)
Groups (pg) (h) IL-la IL-8 TNF-«
rLipL41/1 1.0 24 21.1245.37" 4 12.63--2.99°4 138.40+30. 76"~
48 14.6143.57°4 17.314. 2472 163. 78+40. 95"~
10.0 24 27.87+6.84" 4 15.18--3.80° 4 131.15433.55°4
48 22.98+5.11"4 19.85-3.61°2 185.54+44. 7974
rLipL41/2 1.0 24 19.73+4. 23" 12.6442.66" 116. 64+26. 92
48 15.54+3. 64" 18.16--4. 98" 145. 65--30. 99
10.0 24 24.84+5.93" 15.61-3.47" 138.39+33. 83
48 17.86+4.12" 19.015. 74" 171.04+41.18"
TNF-a 0.1 24 21.1246. 09 16.46--3.50" 192.79461. 05
48 16.01+3.33" 23.2545.91° 236.31£72. 21
2% FBS1640 24 1.5940.47 4.99+1. 00 58. 62+ 20. 39
48 2.5240. 66 4.14+1.15 62.24+18.15
vs 2V FBS1640, * P<0. 05;vs rLipl41/2.,4P>0. 05
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