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Supplemental Experimental Procedures
Leptospiral strains information about the leptospiral strains usedia study are presented in Table S1.
Primers All the primers used in this study were synthediby Invitrogen Co. Shanghai, China (Table S2).

Amplification and sequence analysis of invA genddifferent leptospiral strainsLeptospiral DNA was
extracted using a Bacterial Genomic DNA Extractdn(BioColor, Shanghai, China) and then dissolved
in TE buffer. The density and purity of the exteattDNAs were measured by UV spectrophotometry.
With a High Fidelity PCR Kit (TaKaRa, Dalian, Chjnan which the Tag-Pfu mixture was used as DNA
polymerase, one pair of the primers N1F and N1BIET&2) was used to amplify the entingA gene.
The product was detected in 1.5% ethidium bromidesptained agarose gels after electrophoresis. To
obtain more accurate sequencing data, the PCR godiere purified using a PCR Products Purification
Kit (BioColor) and then ligated into plasmid pMDIBusing a T-A Cloning Kit (TaKaRa). The cloned
invA genes from the leptospiral strains were sequermednvitrogen Co. (Shanghai, China). A
phylogenetic tree from comparison among the adtwe sequence ok. interrogansstrain Lai and the
sequences of other characterized microbial Nudiyewes were analyzed using MEGA 4.0 software [1].
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FIGURE LEGENDS

Fig. S1.Strategy for generation of theinvA™ mutant and invA®" revertant based on homologous
recombination.
LA3978/P in the figure means that the DNA segmertdmposed of LA3978 gene and the promoter of
invA-LA3976-LA3975 operon. See Methods for detalils.

Fig. S2.Distribution and sequencing ofinvA genes fromL. interrogansspecies.
A: Detection ofinvAgenes in differenteptospiraspecies by PCR.
Lane M: DNA ladder (TaKaRa); Lane 1: blank contriones 2 to 16invA gene fragments amplified
from the terL. interrogansstrains belonging to serovars Lai, Canicoda, PytegeAutumnalis, Australis,
Pomona, Grippotyphosa, Hebdomadis, Paidjan andfiwffir L. borgpeterseniistrains belonging to
serovars Javanica, Ballum, Tarassovi and Mini, @melL. weilii strain belonging to serovar Manhao 2.
Lanes 17 and 18: negative PCR results for lthéiflexa strains belonging to serovars Pactoc and
Andamana.
B: Sequences ohvAgenes from differenteptospiraspecies.
(1): Nucleotide and amino acid sequenceimf genes from the teh. interrogansstrains belonging to
serovars Lai, Canicoda, Pyrogenes, Autumnalis, ralist Pomona, Grippotyphosa, Hebdomadis, Paidjan
and Wolffi, and foulL. borgpetersenistrains belonging to serovars Javanica, Ballumasgovi and Mini.
(2): Nucleotide and amino acid sequencethefinvA gene from the.. weilii strain belonging to serovar
Manhao 2. The underlined areas indicate the prjuositions.

Fig. S3. Comparison of motif and phylogenesis among leptospl InvA and other Nudix
hydrolases.
A: Nudix motif and multiple alignments of leptospitalvA and other bacterial Nudix hydrolases. The
closest matches are R prowazekiinvA (No.Q9ZDT9 in NCBI),B. bacilliformislalA (No. P35640 in
NCBI), H. pylori NudA (No. 025826 in NCBI),C. jejuni dinucleoside oligophosphate hydrolase
(No.Q9PHT5 in NCBI),E. coliYgdP (No. POA776 in NCBI)P. aeruginosanvasion protein homolog
(N0.Q9X4P2 in NCBI),N. meningitidisAp,A pyrophosphatase (N0.Q9JT78 in NCBH, influenzae
InvA (N0.Q57045 in NCBI) ands. typhimuriumhydrolase (No. P65555 in NCBI). The Nudix motif is
indicated by “*", and identical amino acids are ket with a black background.
B: Molecular phylogenetic relationship between lept@dpnvA and other bacterial Nudix hydrolases.



Table S1. Leptospiral strains used in this study

Strains Serovars Serogroups Genospecies
Lai Lai Icterohaemorrhagiael. interrogans
Lin Canicola Canicola L. interrogans
Tian Pyrogenes Pyrogenes L. interrogans
Lin 4 Autumnalis Autumnalis L. interrogans
65-9 Australis Australis L. interrogans
Luo Pomona Pomona L. interrogans
Lin 6 Grippotyphosa Grippotyphosa L. interrogans
P7 Hebdomadis Hebdomadis L. interrogans
L 37 Paidjan Bataviae L. interrogans
L 183 Wolffi Sejroe L. interrogans
M 10 Javanica Javanica L. borgpetersenii
Pishu Ballum Ballum L. borgpetersenii
55-52 Tarassovi Tarassovi L. borgpetersenii
Nan 10 Mini Mini L. borgpetersenii
L 105 Manhao 2 Manhao L. weilii
Patoc | Patoc Semaraga L. biflexa
CH11 Andamana Andamana L. biflexa
Table S2. Primers used in this study
Primer Sequence (5'to 3’) Target Size (bp)
N1 F: CGCCATATG(Nde I) GACAAACCCTACCGA invA gene detection and cloning 486
R: CGCCTCGAG(Xho I) CGATCTATTTCCGATGTC
N2 F: AAGATTCACTTTAAAATTAAA Identification ofinvA™ mutant 4080
R: ATCATGAGAAATACGAAAACC andinvA™™ revertant 4741
N3 F: ATG GAC AAACCC TAC CGA invA mRNA detection by gPCR 150
R: TGG AAATTG CCAAGAACC
K F: CGCGGATCEBamH I)ATCGGCTCCGTCGATACTATG Amplification of kancassette 1062
R: agaatcgatattatacgtaggCATCAGAGTATGGACAGTTGC
L1 F: CGCGTCGAGSal [) CTAATTTCTTTCGATTGGATC 5'-homologous arm famvA 977
R: aggtgggataaaaaaggacatACGAATAAGCTCCCGTTAACT  deraxk-out
L2 F: agttaacgggagcttattcgtATGTCCTTTTTTATCCCACCT Amplification of LA3976 715
R: CGCGGATCEBamH I)TCATTTCTTAATTTCAAAAGT  -LA3975 genes
S F:CGCGGATC@BamH I)AACGCGTCCCGAGCTTCAAGG Amplification of spccassette 1235
R: agaatcgatattatacgtaggAACGCGTAAAGTAAGCACCTG
L3 F: gcaactgtccatactctgatgCCTACGTATAATATCGATTCT 3’-homologous arm fonvA 1086
R: CGCGGTACEKpn I)\GAAATCATACGACCCTGGAAG gene knock-out
L4 F: caggtgcttactttacgcgtt CCTACGTATAATATCGATTCT -Bomologous arm fanvA 1086
R: CGCGGTACEKpn I)\GAAATCATACGACCCTGGAAG  gene reversion
16S F: CTTTCGTGCCTCAGCGTCAGT 16S rRNA for internal referen 145
R: CGCAGCCTGCACTTGAAACTA in gPCR
LA3976 F:CGGTCCACCTTTGTATTCTCAA Detection for mRNA level 140
R: AAACTTCCGCATCCCAATCGTC of LA3976 gene by gPCR
LA3975 F: GCTAAGCGGTTATACTCAA Detection for mRNA level 147
R: TCTTCCCAAGTAATCAGG of LA3975 gene by gPCR

F: forward primer; R: reverse primer. Letters ivvéwcase indicate linking sequences.
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Nucleotide sequence

El% 1 ATGGACAAACCCTACCGAAAAAATGTCGGGATGGTCGTATTTAACTCTCGTGGAGAGGTT
2 L s s e s s i s e s e s i m e pim et RN E IS B F I E SRS SRS SRS SRS ¢ S
Elg 61 TTGGTTGGAGAAAGATTGAATTTTCTAGGTTCTTGGCAATTTCCACAAGGTGGAATTGAC
D27 < T
E1§121 GACGATGAAGATCCGATCAAGGCAGCCATGAGAGAATTATATGAAGAAGTCGGAATCGAT
D27 5
§1%181 TCTGGAAAAATCGTAGCTGAATATCCAGATTGGATTTCCTATGACTTTCCCGAAAACCTT
b2 0 3 1 R
E 3241 CCTCTAAACCGTCATCTTCAAAAATATAGGGGGCAACTTCAAAAGTGGTTTCTTATCTAT
L I T D I T T T T T NI N TN T IThIThtTTYTYTYTYT
(1) 301 TGGGACGGGGAAGTGGATCAATGTGATTTGGATATTCATGAAAGAGAATTTGGAACGGTT
(2)3801  ipniess Ar s s 5 m e SR i BN AR EL IR E iR S EEA NI RN SBE LIRS
g1§36l CGTTTTATTCCTATAAAAAACACGTTGAATACAGTCGTTCCTTTTAAAAAAGATGTATAT
2 s Y T T T T I T Ty
(1)421 TATAAAATTGTAAATGACTTTGGGCCTAAGATCCAAAACTTTTTGCAAGACATCGGAAAT
(2)421 S
(1) 481 AGATCGTAA

(2)481 ... . ...

Amino acid sequence

Elg 1 MDKPYRKNVGMVVENSRGEVLVGERLNFLGSWQFPQGGIDDDEDPIKAAMRELYEEVGID
2 L e e e e e e e e e
(1) 61 SGKIVAEYPDWISYDFPENLPLNRHLQKYRGQLQKWFLIYWDGEVDQCDLDIHEREFGTV
2) Bl . icsmssssesems L
(1) 121 RFIPIKNTLNTVVPFKKDVYYKIVNDFGPKIQNFLQDIGNRS

(2) 121 e Bl
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