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Supplementary information 7: Hemolysin genes of L. interrogans
serovar lai.

A. Sphingomyelinase-like hemolysins from L. interrogans serovar lai
Relevant genes: sph1-4: LA1027, LA1029, LA4004, LA3050; sphH*, LA3540

1. Domain analysis of predicted sphingomyelinase-like hemolysins from L.
interrogans serovar lai

Conserved structure domains illustrated in the figure:
ProDom ID Illustration Domain
PD133144  sphingomyelinase C precursor SMASE
PD133145  hemolytic
PD011673  precursor hydrolase signal
PD447657  precursor hydrolase signal
PD041204  sphingomyelinase C precursor SMASE

Domain homology comparison（（% of indentities, similarities））for the predicted
sphingomyelinase-like hemolysins from L. interrogans strain Lai and SP/P17627（（L.
interrogans serovar hardijo））

ID PD133144 PD 133145 PD011673 PD447657 PD041204
P17627 100,100 —— 100,100 100,100 100,100
LA3540 —— 100,100 100,100 100,100 90,90
LA1027 —— —— 61，，76 71，，78 60，，74
LA1029 —— —— 68，，83 82，，89 57，，70
LA4004 —— —— 56，，72 74，，82 54，，68
LA3050 —— —— —— —— 53，，67
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2. Sequence similarity comparison of predicted sphingomyelinase-like
hemolysins from L. interrogans serovar lai with that from L. interrogans serovar
hardijo (sp|P17627):
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B. Domain and amino acid sequence similarity analysis of predicted
non-sphingomyelinase hemolysins 

Relevant genes: tlyA, LA0327; hlyX, LA0378; hlpA, LA1650; hlyC, LA3937

1. LA0327 (tlyA)
Domain analysis

PD007579: hemolysin A from Treponema hyodysenteriae 

Sequence similarity analysis: Identities:0.36; Similarities:0.51
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2. LA0378 (hlyX)
Domain analysis

PD314750: hemolysinX from Leptospira borgpetersenii

Sequence similarity analysis: Identities:0.90; Similarities:0.94
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3. LA1650 (hlpA)
Domain analysis

PD191426: hemolysin from Anabaena sp. (strain PCC 7120)

Sequence similarity analysis:
(1) Comparing with HlpA:  Identities:0.23; Similarities:0.43

(2) Comparing with glycosyltransferase for O-antigen biosynthesis
Indentities:1.0; Similarities:1.0
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4. LA3937 (hlyC) 

Domain analysis

DUF21: Domain of unknown function
CBS (cystathionine-beta-synthase): unknown function
HlyC: involved in Magnesium and cobalt efflux

Sequence similarity analysis   Identities:0.34; Similarities:0.56



7

Abbreviation used for sequences from relevant microorganisms:
Treponema hyodysenteriae，TREHY;
Thermotoga maritime, THEMA; 
Bacillus subtilis，BACSU;
Bacillus halodurans，BACHA;
Clostridium perfringens, CLOPE;
Listeria innocua，LISIN;
Listeria monocytogenes，LISMO;
Chloroflexus aurantiacus, CHLAU; 
Campylobacter jejuni， CAMJE;
Helicobacter pylori J99，HELPY;
Clostridium acetobutylicum, CLOAC;
Leptospira interrogans，LEPIN;
Leptospira borgpetersenii，LEPBO;
Anabaena sp. (strain PCC 7120), ANABA;
Mycobacterium avium, MYCAV.
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