SUPPLEMENTARY MATERIAL

Table S1. Mean Ct (threshold cycle) of Sra-hsp-17.1 and Sra-hsp-17.2 compared to the

housekeeping control gene, Sra-gapdh in iL3, parasitic and free-living S. ratti female stages.

The data were expressed for two independent experiments. Ct values are means + S.D.

Stage Sra-gapdh Sra-hsp-17.1 Sra-hsp-17.2
iL.3 15,365+0,1341 20,5433+0,0273 26,8967+0,0103
PF 15,4+0,0782 15,6233+0,0121 19,1833+0,0288
FF 15,3767+£0,304 18,04+0,041 22,06+0,0434

Table S2. List of nucleotide primers

Primer name

5" - 3’ sequence

Oligo dT-T7I1
Oligo dT-T711
SL-1
afl
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bfl
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af4

ar4

bf4

br4
gapdhf
gapdhr
PJC45f

GAGAGAGGATCCAAGTACTAATACGACTCACTATAGGGAGATT24
GAGAGAGGATCCAAGTACTAATACGACTCACTATAGG
GGTTTAATTACCCAAGTTTGAG
ATGAACGACCGTTGGATGA
TTATTTTCTATATTCAATTGGGAC
ATGTTTGACAACCACATGATGACACC
TTACTTAAACTTGATAGGAATATTTTTTCCC
AACGACAAGGAATTCAGAGTCAA
CCATTCACTCGTATGCCACTT
ACGGACGAAACTTCTTTGGA
TGGGTGGGTGTCAGCAAAT
AACGACAAGGAATTCAGAGTCAA
ACGGACGAAACTTCTTTGGA
CCATTCACTCGTATGCCACTT
TGGGTGGGTGTCAGCAAAT
AAGCTTgatgatgatgataaaATGAACGACCG
GGATCCTTATTTTCTATATTCAATTGGGAC
CATATGgatgatgatgataaaATGTTTGACAAC
GGATCCTTACTTAAACTTGATAGG
GTACCACTAACTGTTTAGCTCC
GCACCTCTTCCATCTCTCC
ATACGACTCACTATAGGGGAATTG




Fig. S1. (A) SDS-PAGE of excretory/secretory products from S. ratti PF after 250-fold
concentration and mass spectrometric data analyses by ProteinPilot search engine v2.0.1,
identifying Sra-HSP-17s peptides, in the respective 18-19 kDa-excised protein band. UPS=
unused protein score. (B) SDS-PAGE of excretory/secretory products from S. ratti PF after

inhibition of protein release by 70 uM cycloheximide.
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Fig. S2. Sequence identification. (A) Alignment of the two Asp-17 clusters identified by
ProteinPilot search engine v2.0.1 from the ESP of the PF (SR03349 and SR00984) and a third
alternative cluster SR01014. Sympols: identical residues are shaded in black blocks,
conserved residues in two clusters are shaded in grey. (B) Alignment of Cel-Asp-17a (acc. No
Q20660) and Cel-hsp-17b (acc. No Q7JP52) isoforms (differ nucleotides are in bounder). (C)
Alignment of the identified full length cDNAs of Sra-hsp-17.1 and Sra-hsp-17.2. Identical

residues underlined with asterisks.

A
Identity to SR03349
SR03349 AR AAAIATTTCHy 25 (100%)
SR01014 ACATCTATATAAACAACTATTTTTTCCATTTTATCACCACATAACUMV-NRWATAWATTTChy 60 (98%)
SR00984 by 12 (64%)

SR03349 Al TeAWTATTTTT ACGAAAGTTHNT T AT GCTIWeTTTGINSAIN[6AC 85
SR01014 A ARWTATTTTT, ACGAAAGTTHIT T ATueGCTMETTT ~CHACC‘C 120
SR00984 A AGTATTTTTRCTANeENesY-NeT(¢ CHyT . T GRS \A Cle A CClehil )
SR03349 b\ GATGACI\CCATT® ek T TARCTCCiYeNsleCTEC. - CGT 144
SR01014 ATGATGACHCCATTTACT T T. CTCCTGTCCCTRC - CGT 179
SR00984 b GATGACINCCAT TiNeseCGT/Er-YyCCuvC T{ohy TGTTTGTCC——ETT‘ GAIACGEJNGGAC 123

SR03349 CPATGINT - --——-—— -] cTaieAR Ae TR e GC TN TARTRITT- 191
SR01014 buA TGMT ————————— -— ‘TGHAHCGCT GCTMT T TT- 226
SR00984 CéGCAECCTCTTCAAC G - | AleCGCIAIAT TGECT ClousCAA 181

(]
SR03349 CATGGeld - T TRATGCRARGECAT AR IR GC TGACAFCCACHINSATART 250
SR01014 CATGGeld —~‘TCTCTTETG AR AGECATAN AT GCTIE\CAlMCCACHO NI\TAWT 285
SR00984 CATGGEEEAN GT“TCTC——ECC aearicitiielen eI CeATGTeo\e\G 239
SR03349 el Al6AAIGACAAGGAATTCALAGTCAA[EATGGAGTATCI\CAC T THGUsCC. ¥\ 310
SR01014 GACAAGGAATTCAHAGTC TGGGTATCHCACTTH 4CCA \ 345
SR00984 ~TEECGACAAGGAATTC~ AGTCAAINATGGAIGTATCUICACTIATIEGH \ 299

SR00984 GTUsACCETIAGAGATLV:NTACCTCCAAGTTGAAGGLAALCATGAAGAGAALAGTEC]Y )

SR03349 TTGAAGT[®ACCHT[®AGAGA TSN TACCTCCAAGTTGAAGGIAAAINCATGAAGAGAACAE TN
SR01014 TTGAAHGTCC (6AGAGATEENTACCTCCAAGTTGAAG! CATGAAGAG GH 405
TTG 2\ A A A A

SR03349 GACAAAT.

ANNGGAACCATCCAAAGAAGETTINGTLY: AR UYC Ty NCCLAACTjN® 430
SR01014 GACAAATAIGGAACCATCCAAAGAAGETTNGT! AAETATENCTHY NCCLAACTjN® 465
S OLEE VRN 7 CAAATASGGAACCATCCAAAGAAGRT TS G TS CHARS chic Accacils 419
SR03349  DATEWECCACTCRCTCTERTCATR TEAN SR IEEEr TN TER TETXETRCCE 490
SR01014 AT ‘CGﬂCTC GTCT] ‘G‘TTTCHAAGG‘TGGTGTTT TenTel&NeTusGCe 525
sr00984  McaicSicalirer RrrichianccatceTeTeTeacicTeceA 479
SR03349  IDACETEEUNCECARCRANCEC A A AR AR TR TR CARNCE G TIARGART 550
SR01014  TMACKTENC bicE A c LA Y ctcal t A A T T CiCAl Ca e ACT TG GART 585
sroo9ss  I¥c T T A G N G TIE T NGl CRGEAC] Tl cAA ARG 539
SR03349 A RATTINTATAATG:NE T T AT oy AC— - -LMKGNNN- - - - - —-————————— 591
SR01014 A —‘TTHTATAAT AGT Tyw\T TEsC T A\Cle— — -LMGTTATACGGTAAAGTTCTA 641
SR00984 [ACATIAT TN TATAAT! TTG. T. AT(@TAT: TTTTT-------- TTATT 591

SRO3349 == mmmmm e e e o
SR01014 TTATGATGCT--TTTTTGTAGTTTCTTTCTACAAAATAAATGTCGAAATTTTTAAA 695
SR00984 TTATGGGACTAATTTCGTTAGCCTTT------- AAATAAAAATCTTTACGTAAAAA 640
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GTAGATGTTTCACAGTTTGAACCAGAAGAGTTGAAAGTGAACATTGTTGATAATCAGCTA

GTAGATGTTTCACAGTTTGAACCAGAAGAGTTGAAAGTGAACATTGTTGATAATCAGCTA
LR

ATCATCGAAGGAAAGCATAACGAGAAGACTGATAAATATGGACAGGTAGAGCGTCACTTT

ATCATCGAAGGAAAGCATAACGAGAAGACTGATAAATATGGACAGGTAGAGCGTCACTTT
LR

GTCCGGAAGTATAACCTTCCAACAGGGGTCCGTCCAGAACAAATCAAGTCCGAATTGAGC

GTCCGGAAGTATAACCTTCCAACAGGGGTCCGTCCAGAACAAATCAAGTCCGAATTGAGC
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AACAATGGAGTGCTCACTGTCAAATATGAGAAGAATCAGGAACAGCAGCCAAAATCCATT

AACAATGGAGTGCTCACTGTCAAATATGAGAAGAATCAGGAACAGCAGCCAAAATCCATT
L

CCAATCACAATTGTGCCAAAGAGAAACTGA 450

CCAATCACAATTGTGCCAAAGAGAAACTGA 447
kkhkkhkkhkkhkkkhkkhkkkhkkhkkhkkk

ATG---AACGACCGTTGGATGACTCCATTTGTCCGTGATCCTCTCTCTGTTTGTCC--AT

ATGTTTGACAACCACATGATGACACCATTCACTCGTATGCCACTTACCTCCTGTCCCTAC
*k Kk *k kkk kkkkkk kkkkk *k Kk *k kk K kkkkk K

TAGGATACGGTGGACCAGCAAACCTCTTCAACGAGATGAACATGTT--GGAGCGTAAAAT
AAGAGTA-AGTACGTCAATGAAT---------— GGGAT---CGTGCTATGAAACGCTACAT
*k  kk kK *k *k * kkk * kk ok ok Kk kk Kk kk
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Fig. S3. Alignment of the Sra-HSP-17.1 and Sra-HSP-17.2 aa sequences with other 12 related
nematodes sHSPs based on CLUSTAL W, neighbor-joining. Sympols: identical (asterisks),
highly conserved residues ( >10) are shaded in black blocks, median conserved residues (7-9)
in dark grey, low conserved residues (4-6) in light grey, no amino acid residue (dashes),
conservation of residue size and hydropathy (colons), conservation of size or hydropathy

(periods). Accession numbers are listed in Fig. 2.

Identity
Sra-HSP-17.1/Sra-HSP-17.2b
Sra-HSP-17.1 -MND WMT  FVRDPLSVCPLGYGGPA L NEMNMLERKM NSLNMV' RNLT NMELMEPC (100%/49%)
Sra-HSP-17.2 MFDNHMMT FTRMPLTSCPYKS---KYVNEW RAMKRYMANTLS{JANKSLMESHKFADTH (49%/100%)
Sst-HSP-17 = = ————————— - ——— RAY|YS KTLSEAHKFAEPS (59%/61%)
Cel-HSP-17a  -------- MDRRFPP- = PFFNHGRRFFDDV --- DRH I OTML tGHRVG-DA (33%/35%)
Cel-HSP-17b  -------- MDRRFPP- = PFFNHG-RFFDDV --- DRH I OTML tGHRVG-DA (33%/35%)
Cbr-HSP-17 =  --—=--—--- MDRRFPAP  PFFTPSRRFFDDV --- DRH I OTML tGHRVG-DA (30%/34%)

Cre-HSP-17 = --—------ MDRRFPAP PFFNHHRRFFDDV --- DRH I QOTMLtGHRVG-DA (30%/33%)
Tps-sHSP MALTAWYN WVDDPFWP ARPARFFEDLSRMIRSFDDMYRG] OMNMPMNELSMCG-NA (35%/27%)
Tsp-sHSP MALTAWYN WVDDPFWP SRPARFFEDLSRMIRSFDDMYRG OMNVPMNELSMCG-NA (35%/28%)
Llo-sHSP MALLAFPTFSRWHNFPME---GRHTVGGLMNRLLEDFEDSM ECATAG----- ENSL (21%/26%)
Avi-sHSP MSLF YNPRDYFFTSPMERFMVNFFD A DDKSLYRPLQAV. LHQPVL ECNIGNTF (28%/29%)
Bma-HSP-20 MALLAFPSLSRWHNFRIE---GRRTVGGLMNRLLEDFEDSL: ECSETS----- KNSF (24%/26%)
Bpa-sHSP MSVF YNPRDYFYTSPMERFIVNLLD T DDR--YRPLQSV. LNQPVL ECNIGNAL (25%/28%)

Ovo-HSP-25-1 MSLF YNPRDYFYTSPMERFIVNLLD T DDR-SSRPLHSV. LHQPEL ECNIGNTL (26%/29%)

Sra-HSP-17.1 PEQVNND ERREK K-- [T1
Sra-HSP-17.2 PDIIDND E KSK-- [T
Sst-HSP-17 SEIINNE E K- - FleTIQNS
Cel-HSP-17a Dj OE K- - (& VEH
Cel-HSP-17b Dgzzzggn WK-- (& VE
Cbr-HSP-17 D\IDSD EYNYS K-- (e VEH
Cre-HSP-17 DYVDSD EYNYS WK-- (¢ VEH
Tps-sHSP AE) N Q‘S KQVE ——
Tsp-sHSP SE} INKIJEWYS KQVE ——
Llo-sHSP GEIIDEKENGIQ RNDR - — HESVEQH
Avi-sHSP GEJJVNEKDKIEIQ RTYOSGNESIERH
Bma-HSP-20 GEIVDNKDSKGIR RN - — HESVEIIH)
Bpa-sHSP GEY,INEKDKIAIQ RNPHSGHES IR

Ovo-HSP-25-1 GE)INEKD: JRA RAINSAGHeS TEIZIHIZTING]

Sra-HSP-17.1
Sra-HSP-17.2
Sst-HSP-17 = IA3PN{YKEENVVEEIFXKEETIBI GSIWLAV EDX--—-——==—==—= === ——————————

Cel-HSP-17a K N--m—mmmmmmm e
Cel-HSP-17b K N--—mmmmm e
Cbr-HSP-17 K N--—mmmmm e
Cre-HSP-17 K N-—-—————————————
Tps-sHSP TAAPAAQKR-——-—-——————
Tsp-sHSP TAAPAAQKR-——-————————
Llo-sHSP OFKSDKQ---—-—====——~
Avi-sHSP RASPKEPGAIQKSESNNKEQ
Bma-HSP-20 QFNSMKSDK——========~
Bpa-sHSP RASPKEPEAGEKSASNGTGQ

Ovo-HSP-25-1 RASPKEPEAKQKTKKQ---—



Fig. S4. Alignment of the cloned and sequenced PCR products amplified from the PF cDNA and
gDNA. Sympols: identical (asteriks) and introns (underlined). (A) Sra-hsp-17.1. (B) Sra-hsp-17.2. A

single intron in each sHSP located in the second third of the ACDs ORFs. Both introns are

phase 0, their splice sites sequences followed the GU-AG convention.

A
gSra-hsp-17. ATGAACGACCGTTGGATGACTCCATTTGTCCGTGATCCTCTCTCTGTTTGTCCATTAGGA 60
cSra-hsp-17. ATGAACGACCGTTGGATGACTCCATTTGTCCGTGATCCTCTCTCTGTTTGTCCATTAGGA 60
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gSra-hsp-17. TACGGTGGACCAGCAAACCTCTTCAACGAGATGAACATGTTGGAGCGTAAAATGATGAAC 120
cSra-hsp-17. TACGGTGGACCAGCAAACCTCTTCAACGAGATGAACATGTTGGAGCGTAAAATGATGAAC 120
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gSra-hsp-17. TCCCTCAACATGGTTGATCGTAATCTCACCAACAACATGGAACTTATGGAACCATGTCCA 180
cSra-hsp-17. TCCCTCAACATGGTTGATCGTAATCTCACCAACAACATGGAACTTATGGAACCATGTCCA 180
khkkkkkkhkhkhkhkhkhkhkkhkhkhkhkhkhhhhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkkhkhkhkhhkkkkx
gSra-hsp-17. GAGGTAGTAAATAACGACAAGGAATTCAGAGTCAAAATGGATGTATCTCACTATGGACCA 240
cSra-hsp-17. GAGGTAGTAAATAACGACAAGGAATTCAGAGTCAAAATGGATGTATCTCACTATGGACCA 240
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gSra-hsp-17. AATGAATTGAAGGTTACCGTTAGAGATAACTACCTCCAAGTTGAAGGAAAACATGAAGAG 300
cSra-hsp-17. AATGAATTGAAGGTTACCGTTAGAGATAACTACCTCCAAGTTGAAGGAAAACATGAAGAG 300
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gSra-hsp-17. AAAACTGACAAATACGGAACCGTAAGTTTACTTTATACCTCTAAGTATTTAACTGTGGTA 360
cSra-hsp-17. AAAACTGACAAATACGGAACC -~ === === === == == m— === —mmm o — o 321
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gSra-hsp-17. AAATCTATTCCTTTTAATTTTTAGATCCAAAGAAGTTTCGTCCGTAAATATGCTCTCCCA 420
cSra-hsp-17.1 = —mmmmmmmmmmmmmoommmm oo ATCCAAAGAAGTTTCGTCCGTAAATATGCTCTCCCA 357
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gSra-hsp-17. AAAGGACTCACAGAGGAGAATGTCAAAAGTGAACTTACTAAGGACGGTGTCCTCACAGTC 480
cSra-hsp-17. AAAGGACTCACAGAGGAGAATGTCAAAAGTGAACTTACTAAGGACGGTGTCCTCACAGTIC 417
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gSra-hsp-17. GGAGGTAACAAGATGGCTATTGAGGACAAGAATGTCAAGACTGTCCCAATTGAATATAGA 540
cSra-hsp-17. GGAGGTAACAAGATGGCTATTGAGGACAAGAATGTCAAGACTGTCCCAATTGAATATAGA 477
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AAGAGTAAGTACGTCAATGAATGGGATCGTGCTATGAAACGCTACATGGCTAATACTCTT

AAGAGTAAGTACGTCAATGAATGGGATCGTGCTATGAAACGCTACATGGCTAATACTCTT
L e

TCATGGGCAAACAAATCTCTTATGGAAAGCCATAAATTTGCTGACACCCACCCAGATATT

TCATGGGCAAACAAATCTCTTATGGAAAGCCATAAATTTGCTGACACCCACCCAGATATT
L

ATCGACAATGACAAGGAATTCAAAGTCAAGATGGACGTATCACACTTTAGTCCAGATGAA

ATCGACAATGACAAGGAATTCAAAGTCAAGATGGACGTATCACACTTTAGTCCAGATGAA
LR

TTGAAAGTCACCTTCAGAGATGGATACCTCCAAGTTGAAGGTAATCATGAAGAGAAGAGT

TTGAAAGTCACCTTCAGAGATGGATACCTCCAAGTTGAAGGTAATCATGAAGAGAAGAGT
LR

GACAAATATGGAACCGTAAGTTTTATGCTACTTACTTAGTGTTGTTATCTTATTCGTTTT

GACARAATATGGAACC === === === === === ===~ — = ————
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TAAGATCCAAAGAAGCTTTGTAAGAAAGTATTCTTTACCACCAAACTTCAATGAAGACGA

----ATCCAAAGAAGCTTTGTAAGAAAGTATTCTTTACCACCAAACTTCAATGAAGACGA
L T T

CTCCGTCTGTGAGATTTCAAAGGATGGTGTTTTAACTGTTGGAGTTGCCAAACTTGCCAT

CTCCGTCTGTGAGATTTCAAAGGATGGTGTTTTAACTGTTGGAGTTGCCAAACTTGCCAT
LR

CGGAGAGAAAAAGGGAAAAAATATTCCTATCAAGTTTAAGTAA 523

CGGAGAGAAAAAGGGAAAAAATATTCCTATCAAGTTTAAGTAA 474
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Fig. S5. Cross-reactivities in ELISAs titration of the (A) 1:3000 immune sera and (B) 1:300

purified antibodies against the respective Sra-HSP-17s, by using the recombinant Sra-HSP-

17s as antigens. Sera from mock-immunized rats (1:50) served as controls.
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