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

A. Sphingomyelinase-like hemolysins from L. interrogans serovar lai

Relevant genes: sphl-4: LA1027, LA1029, LA4004, LA3050; sphH*, LA3540

1. Domain analysis of predicted sphingomyelinase-like hemolysins from L.
interrogans serovar lai
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Conserved structure domains illustrated in the figure:
ProDom ID Ilustration Domain
PD133144 sphingomyelinase C precursor SMASE
PD133145 . hemolytic
PD011673 [ o | precursor hydrolase signal
PD447657 I precursor hydrolase signal
PD041204 I 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 E— — 68, 83 82, 89 57, 70
LA4004 — — 56, 72 74, 82 54, 68
LA3050 — 53, 67




2. Sequence similarity comparison of predicted sphingomyelinase-like
hemolysins from L. interrogans serovar lai with that from L. interrogans serovar
hardijo (sp|P17627):

PA7627 1 - o oo oo - - MR I KA TKVRL[E NCCL.LF LIDEGADRQSLYKD n IYISDNK 47
LA1027 1 MITKRNIPPCKKNWKYK KSISLTTICYMFL LTSHKPGKKNS IN- MLNTLDNK 59
LAT029 1 - e i eo e MIN ITKPKLGYYL LFSLIR LPEKESSYKD FTS LFLPNQT 46
LA4004 1 MKTKRNPLLNKCK-KPNG{FKYRNL MG - L L[8 PLN TFKDSLVYNKF@MYISFSHKNL 58
LA3540 1 ---MRNIFRKKNNGIRNTYKKSKSGFYCFM FLNHLPDKQKEHAD sMLLFSKDaQ 57
1111 1

P17627 48 X ST[]SDLTGSGSV 62
LA1027 60 NEKTIEDSTNTDP - - -« - o o oo e oo e e oo e e s SSIVNEEDENS | 85
LA1029 47 [USNQVNSVSINNDPANPNPVNPASANNNQVNAVPENDDPANLNPVNPASA[ISNQVNAAPE 105
LA4004 59 [IFE - - - - - o oo o LEJIINSTRK- - - 70
LA3540 58 o FAJlISAERIG- - 70
1111 1

P17627 63 SssPAfaafJe- - - - - - - - - - NSILAN- - - ------- SIP----- a7
LA1027 86 NANANENASDSDSSNPRSPDKNPVN- - - - - - - .. 135
LA1029 107 NGSPALPNANLASANNNQVNAVPANNYFTKEDSSNNIPKKVNSKNYE[NV[EIH 166
LA4004 70 - - - - - TLLK - - - oo e oo a1
LA3540 70 - - - - IAQVS - - - - - - oo 92
1111 1

P17627 98 QNEQRIVS 1 ofFRNARTF D E A IRID (R 167
LA1027 136 QEEQRI.ﬂ.S s 1[I [RYF EGLSHNN[YE 195
LA1029 167 PR L HD EEIKR | SKED annvwmrn 226
LA4004 G2 KEDIYF YWEEEKGEIELLGK KFTLSRVNRNT 151
La3s40 93 KG[AFNsEHvwHe kTR L Lv 0 Sk v [Ho FRRYUL LEGVKSKN 152
1. 11 1 11
P17627 158 [HLAK[ELD A LYGT- - -DAFT 214
LA1027 196 [EEHKEHTNA AYTT---SPMA aplayy 252
La1029 227 REAKNIDAS[NANF(S - - - vysLv A WF A 283
LAad004 152 KLAYEIDQ DFGl- - - -QQIN NTFY A 207
LA3540 153 A TYEHING DFAFPLDNDY N{Y Y Y 212
La3oso 12 KV@T-{INaLK[H- - - - - - - SKFFRCCCLFI LPH- - - - - - - - - 42
P17627 215 R[Jo[@ANERGEF I AN vSEvNEIFNETRD 274
LA1027 253 N (4D (K [4F FNSHET 14K LELND[KS 312
LA1029 284 N (4 [k [4F SN 1 pnNanFDDIRN 343
LA4004 208 kKdcsal 15 viRip THsEDS T(§s D NAGH N TEK K 267
LA3540 213 NHERDEY (I Rip v - - Ts{ds D[MHoNARIKHEF v 270
LA3050 42 - - - - oo ----LMS- - 70
P17627 275 MI@cH- REGH @ T 329
La1027 313 1 1[4 N[RFF D 1 sK{lN T 367
La1029 344 Mi[4eS- n[RGvD [J1 sR{EN T 398
LA4004 268 JD[ASNasS[RGKN LN 1 [HE K 327
LA3540 271 JN[AGH- T[R4ap 1Lmi1 6 K 326
LA3050 71  BA[ES - - - - - - o oo oo 78
P17627 330 WG Y TSHJE FSDIYP 388
LA1027 368 LEYG Y TSE4E F SDYP 427
LA1029 399 457
LA4004 328 RKN{RAE]Y[HXAIHF [ 1 387
LA3540 327 BVAYIG v T RYE F SD Y P 385
1 11 1 £ 81
P17627 389 I 1 L R =T DT HFNL TNDPD QAs@Hl 445
LA1027 428 AD---TRIKNVSE NS(Hs{ 484
LA1029 458 .ﬂ.D---ﬂVIEGN--LN IANEL 512
LA4004 388 ADGTAKEKGYDPD DTF LGHRY 447
LA3540 386 QVN---ESDE FTKFNLLQELYIES DTN LES YT 442
LA3050 82 RVN - - -[iSSNUDNRIT[AT(AY[ID6K - - - Do 1dc[HP 1 135
P17627 446 W HGNYAYYPKFND[S RIQ DGG CLDGSRVFKDYDT 504
LA1027 485 Fl GDYEzYIKFN KNDNG c L4 GSsRv[YF 0D 1L
LA1029 513 WA NGNY K FND] QE INMSDE - INEN[K | vZTGER] 571
LA4004 448 HcGHGNYAYYPKF[ID KLEMIIIRQG (WNEFESL 506
LA3540 443 MGNYAYYPKFEND[YS N[]L (¥ DEEEM I KM vEGEDIG 502
LA3050 136 LYGN YA YYP KTTAD 15 N 4L [¥] (8K v s G (SME s [Ho [ (ASENOR] 195
P17627 505 NTTD K S-HIG L

LA1027 544 S{K EH QSFLSS |

LA1029 572 NN EH D- SISQ

LA4004 507 sbn T- N.ﬂ.QPNSY I.ﬂ.K

LA3540 503 DG K-TYNL T KVR

LA3050 196 SN E\dlF KFPKVQ




B. Domain and amino acid sequence similarity analysis of predicted
non-sphingomyelinase hemolysins
Relevant genes: #tlyA, LA0327; hiyX, LA0378; hipA, LA1650; hlyC, LA3937

1. LA0327 (tlyA)
Domain analysis

PDO07579

LAO327
PD007579: hemolysin A from Treponema hyodysenteriae

Sequence similarity analysis: Identities:0.36; Similarities:0.51

LA0327_LEPIN 1 LFPQKKNKHSFRSFRFTLAR———Eml FER FADS LSS LIS LIAL S(AS
QO06803_TREHY 1 - - - - - - - - - - oo oo MUARHEYVHS EHAY T SQDI |[HAG s
Q9X1R2_THEMA HREKAKARI [§A G
P19672_BACSU LIEPQREKAK ¥ IMAG]
Q9K972_BACHA IREKAKSIIMAG(R

Q8XJE2_CLOPE 1A

Q92BY9_LISIN [JEMIREKAK SN IMAG ]|

Q8Y7CO_LISMO [JQEMIREKAKGSYIMAG ||

Q9F6Y3_CHLAU AETHARCIOA LI EYHONL VNGOQVQ 33
LAD327_LEPIN 58 TEVEFEFPKEISEIRILNIIPE VSRGNJKL [RHKA UF SR K (R0 [NGAS TGG F T{¢L" NN
Q06803_TREHY 36 TSKAH{IKDTDN I EJVaN - 1 Ka'BE1A Fe (ANFIEIF vE[G 1 S\UENHI L ERETRETEL 94
Q9X1RZ_THEMA 40 T[JASKLVPE[JANVELLEE - PK ATy [{N3s/IF Es[dK 1D YIS 6 YWD | GAS TG G F T D [Nk
P19672_BACSU 41 D[ SPHE JIDR LPLTEKGNPLR VSRGG([RKL EHA[NESF A3 K [INID | GES TGG F 1D NI
Q9K972_BACHA 40 D{SPHL DRUTPLSGKGEVLPRA LI (NS I RAGDLHLTDRYYV[IBRCERRRRNIIEA 44
Q8XJE2_CLOPE 44 D[SAME PVSSN I IFRGEKLP FEEAAF (AND[E4v KS (36 1 D LK G[AR c [MiINNF ER A RN 103
Q92BY9_LISIN 41 DEPHEAIPAMNSELQUKGKOMP &1L LIRS .65 OV NFDEKD MULDIGASTGGF TDCLE]
asyrco_LISMO 41 DPEHENIPIHSELQUKGKOMP &' 1 (AN=9.81 QW [@DF EQK DL M{EVRE SRR cREigA 100
QIF6Y3_CHLAU 39 T[AMTL IADMASVEJURTG - LP A" SN aaF (SNAHILDQFALDP TG L TA ROV EREANMENIVL 97
LAD327_LEPIN AR [SLG A WAV A MD VG Y [HOL ASK L RN[ESS KDGJFHLKNLSALEIDWENNRFQTPHPEA IV 177
QO06803_TREHY 95 |BKH[EFIKK'A&YL IR'AAHN{FIRY Y AR TN GRRYS | [SDFJAKD INKEMFND E 145
Q9X1R2_THEMA 99 [BeIR G AK K TR @ 4 IRTAR 4G [P INH LR IP GRTATAY L HSK VA (Y LN[JDDLGE - - - - - - - 148
P19672_BACSU 101 [BGIN K QS b v ERTFR AN IR L ORI0 DE SRR LR RF YA THADFTKG 1451
il LU ORI O NG ARV Y ANDVGYLIOL AWK L RED [SRVYVMER TN ZR VSR AP | AT N = 3¢ 150
08xJE2_CLOPE 104 [WEIND[YS KYF s 1 e 4G o]F (AL TN P :AYAYC TRV YV TIIEQ IGE - - - - - - - 153
Q92BY9_LISIN 101 [MeN[EFIRHS IDVEYQLIWKLRNDRVE;IIERTNRP 151
Q8Y7CO_LISMO 101 [BIN AR H S b y1 PRTAFR AN (R RE L QR RUD GRUT LGS RF HV K [GJADFAEG 1451
QoF6Y3_CHLAU 93 [NIR[FNG RGF LYV IRAR G | [NDHR WY IvIP GETAYA L [SEQW I GAHL TALPANT - - - - - - - - - - 147
LAD327_LEPIN 178 1TVMEL S IQOKLRKEKD IPKLECVS BN CIIESINGND L - VI{SRNL KHSK IRFQ 236
QO6803_TREHY 146 IVSIRE ARSI TK{RA Y] | FKE(BN - - - - NLEFWVT|BIE 48U E GG D 2m
Q9X1R2_THEMA 143 VTCUHRENNENRKKINI A ISRIEBK - - - -NIGDAVL BV R LRFIP K F 203
P19672_BACSU 152 LATINIRENNERNR L (RNV LR TL ----PGSDCMA[RBY RN AAUES 207
Q9K972_BACHA 151 AT RIRENNERNK L [RNYV LK TMEL - - - - ENSDVVA RV LS YHE E 206
Q8XJE2_CLOPE 154 LYSINIR'ENERNT TVNYJAV L NL(BN - - - -DNGEVMA [RS8+ L = Yo E K 209
Q92BY9_LISIN AN DVSF ISLONI LPARSRY - - -TGGDVMT AR YE Q 207
Q8y7Co_LISMO 152 LATIRGRTANSNERNK L [RNV LR TV - - - -TGGDVMT [BR AR ANE O 207
QO9F6Y3_CHLAU 143 [} EASRLV[NJAVORLYT - - - -PTAWIVA[REGTRFIGP KH 203
LAD327_LEPIN 237 IVLSLCRYLKKE 1[G FvLANEWITIIEHRD K ILFWNL -------------------- 276
QO6803_TREHY 202 ILNNAISKI - IDCHFKEVNRT I BEREKHA K YIMAHF Il ----- - 240
Q9X1R2_THEMA 204 LEE[RKSL - 1ENHFvvKHcC FEKIIKEHTE YFFWVKKEGENAEID - - - LRK[IVEEAW 259
P19672_BACSU 203 LKRMIS|@S - AREHY I CK S FEGERT (G D FISLQFALAGRGTGR- - - -PGTAGR -RD 261
Q9K972_BACHA 207 LST E[@A - LKEEYAVG D FELRET HG E FISLHLMWRKDKESF IS - - QEMRD TVE Z63
Q8XJE2_CLOPE 210 IKK Di@A - LSHKLNIL D FELREK P E Y1 YLKKDNNTEEFDY - - -NIDEVVD 265
Q92BY9_LISIN 208 ENJAL[JA - LDNEYDLM D FELRET HG E FIAHLKWTGKETGENHLEPAARTKL I T Z66
Q8Y7CO_LISMO 203 EH A -LDNEYDLM D YELRET 4G E FIAHLKWTGEETG ISHLEPDARAKL IT Z66
Q9F6Y3_CHLAU 204 IRD A -RDCEHLNPAA[RTREEITHPA FMALFHPARPTLDSE- - - -RA[JAS - Vv 257
LAO327_LEPIN 276 276

QO06803_TREHY 240 240

Q9X1R2_THEMA 260 RFFGERER- 267
P19672_BACSU 262 HARCRRST- 264
Q9K972_BACHA 264 RAHLELKKG 272
Q8XJE2_CLOPE 266 KSHSDL- - - 271
Q92BY9_LISIN 267 KAHTKLDK- 274
Q8Y7CO_LISMO 267 KAHTKLDK- 274
Q9F6Y3_CHLAU 253 HTH- - - - - - 260



2. LA0378 (hlyX)
Domain analysis
PD314750

=]

LA0378

PD314750: hemolysinX from Leptospira borgpetersenii

Sequence similarity analysis: Identities:0.90; Similarities:0.94

LAO378_LEPIN 1 (R YRARI LS MNRS | ILITGFLF ICAGLLYEWYQUITHIOD EDS KRV L E 8 60
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LAO378_LEPIN &1 LKQTNSLSANEKAVD IFSELSA Y WS FRVKYDMGRALERNQODSLLALG I YRELNQKgRkI
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[elel3 i e R RS IV P A L QY LNRYVLGNODGS LDQTALFRKGT IYFKSGKYEKAAALFQEASD HYPDSPVGRKASA 346

LAO378_LEPIN ENKKES LDQEUEDN L HY K{*S [SKSKED L E T EQ4L D kb
Q9RMG4_LEPBO 347 [ lNle] | SRR ARGRANES LIWSKEDL ETEQGIL D k]



3. LA1650 (hipA)
Domain analysis

PD191426

LA1650

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

Sequence similarity analysis:
(1) Comparing with HlpA: Identities:0.23; Similarities:0.43
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(2) Comparing with glycosyltransferase for O-antigen biosynthesis
Indentities:1.0; Similarities:1.0
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4. LA3937 (hlyC)

Domain analysis

DUF21 CBS CBS HiyC
A = = ===

LA3937

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
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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, CAMIE,;
Helicobacter pylori J99, HELPY;
Clostridium acetobutylicum, CLOAC;
Leptospira interrogans, LEPIN;

Leptospira borgpetersenii, LEPBO;
Anabaena sp. (strain PCC 7120), ANABA;
Mycobacterium avium, MY CAV.

* Lee, S. H., Kim, S., Park, S. C. & Kim, M. J. Cytotoxic activities of
Leptospira interrogans hemolysin SphH as a pore-forming protein on

mammalian cells. Infect Immun 70, 315-22 (2002).



