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Table S1.  The modulatory effects of As-PCF on Ascaris suum ovijector tissue preparations. 

Test Time 
(p.a.) 

Contraction freq. 
(% 0 min, 2 min 

prior to min p.a.) 

Contraction 
ampl. 
(% 0 min, 2 min 

prior to min p.a.) 

Change in tension 
(mg/mm, 5 min p.a.) 

4 µl As-PCF 
n=7 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 58.16±12.33 P 

↓ 10.57±7.699 P 

↓ 3.810±3.810 P 

P<0.0001, F=43.61 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 96.25±7.177 O 

↓ 23.85±17.36 P 

↓ 16.21±16.21 P 

P=0.0151, F=3.647 

Sht 0.002±0.01 

Sht 0.001±0.01 

Lng -0.02±0.01 

Lng -0.02±0.01 

Lng -0.001±0.02 

Sht 0.04±0.05 

Sht 0.08±0.05 

Sht 0.11±0.06 

NS 

40 µl As-PCF 
n=7 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 46.48±9.588 P 

↓ Ceased P 

↓ Ceased P 

P<0.0001, F=98.56 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 131.1±23.72 O 

↓ Ceased P 

↓ Ceased P 

P<0.0001, F=32.80 

Lng -0.02±0.04 

Lng -0.05±0.05 

Lng -0.08±0.08 

Lng -0.08±0.10 

Sht 0.05±0.09 

Sht 0.10±0.07 

Sht 0.15±0.05 

Sht 0.20±0.06 

NS 

4 µl SB 
(As-FLP-18A) 
n=6 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 43.00±5.223 P 

↓ 8.730±7.817 P 

↓ Ceased P 

P<0.0001, F=91.35 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 154.5±19.98 

↓ 81.52±70.6 

↓ Ceased 

NS 

0.00±0.00 

Lng -0.01±0.01 

Lng -0.06±0.04 

Lng -0.13±0.07 

Lng -0.11±0.07 

Lng -0.04±0.06 

Sht 0.03±0.04 

Sht 0.05±0.04 

NS 

40 µl SB 
(As-FLP-18A) 
n=3 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 6.754±0.8874 P 

↓ Ceased P 

↓ Ceased P 

P<0.0001, F=12186 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 389.2±171.3 

↓ Ceased 

↓ Ceased 

NS 

Lng -0.26±0.08 

Lng -0.26±0.08 

Lng -0.23±0.09 

Lng -0.22±0.09 

Lng -0.20±0.10 

Lng -0.18±0.12 

Lng -0.10±0.10 

Lng -0.04±0.07 

NS 

4 µl SA 
(As-FLP-18A) 
n=5 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 84.28±15.31 O 

↓ 52.98±25.80 O 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 119.3±15.54 O 

↓ 68.72±19.68 O 

Lng -0.01±0.01 

Lng -0.02±0.01 

Lng -0.03±0.02 

Lng -0.04±0.04 

Lng -0.002±0.05 

Sht 0.008±0.06 

Sht 0.04±0.06 
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10 min 

OVERALL 
↓ 34.48±21.11 P 

P=0.0149, F=5.285 
↓ 35.89±22.41 P 

P=0.0070, F=6.595 
Sht 0.05±0.04 

NS 

40 µl SA 
(As-FLP-18A) 
n=4 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 37.85±22.51 P 

↓ Ceased P 

↓ 3.125±3.125 P 

P=0.0004, F=17.29 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 41.31±23.90 P 

↓ Ceased P 

↓ 16.90±16.90 P 

P=0.0025, F=10.68 

Sht 0.03±0.06 

Sht 0.02±0.07 

Lng -0.001±0.09 

Sht 0.05±0.07 

Sht 0.07±0.05 

Sht 0.09±0.04 

Sht 0.11±0.02 

Sht 0.10±0.02 

NS 

Negative 
control 
(n=3) 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 100.36±8.567 

↑ 112.02±5.802 

↑ 116.97±14.66 

NS 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 103.70±4.436 

↓ 92.63±5.689 

↓ 88.94±8.705 

NS 

N/A 

N/A 

N/A 

N/A 

N/A 

0 

0 

Lng -0.011±0.01 

NS 

% 0 min, values presented as percentage of that recorded at time 0; p.a., post-addition; ↓, denotes decrease; ↑, 

denotes increase; O, denotes non-significant Dunnett’s post hoc test; P, denotes significant Dunnett’s post hoc 

test; NS, not significant; Sht, shortening of tissue; Lng, lengthening of tissue. 
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Table S2.  The modulatory effects of synthetic As-FLP-18A on Ascaris suum ovijector tissue 
preparations. 

Test Time 
(p.a.) 

Contraction freq. 
(% 0 min, 2 min 

prior to min p.a.) 

Contraction 
ampl. 
(% 0 min, 2 min 

prior to min p.a.) 

Change in tension 
(mg/mm, 5 min p.a.) 

10 µM 
As-FLP-18A 
n=13 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 52.32±9.931 P 

↓ 5.015±3.097 P 

↓ 4.872±3.897 P 

P<0.0001, F=67.76 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 111.4±11.55 O 

↓ 24.33±14.28 P 

↓ 11.51±8.354 P 

P<0.0001, F=25.54 

0.00±0.00O 

Sht +0.01±0.01 O 

Lng -0.07±0.04 O 

Sht +0.05±0.02 P 

Sht +0.09±0.03 P 
Sht +0.12±0.02 P 

Sht +0.13±0.01 P 

Lng -0.03±0.02 P 

P<0.0001, F=12.26 

1 µM 
As-FLP-18A 
n=6 

10 secs 

20 secs 

30 secs 

50 secs 

70 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

N/A 

N/A 

N/A 

N/A 

↓ 83.01±16.35 O 

↓ 47.66±18.09 O 

↓ 34.08±16.39 P 

P=0.0489, F=3.521 

N/A 

N/A 

N/A 

N/A 

N/A 

↑ 126.2±18.34 

↑ 102.7±30.34 

↑ 119.0±34.18 

NS 

0.00±0.00 

0.00±0.00 

Lng -0.11±0.07 

Lng -0.13±0.08 

Lng -0.14±0.08 

Sht +0.02±0.06 

Sht +0.03±0.03 

Sht +0.002±0.02 

NS 

0.1 µM 
As-FLP-18A 
n=6 

30 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

↓ 95.42±21.06 O 

↑128.8±11.92 O 

↑104.1± 18.30 O                         

P=0.3250, F=1.282 

N/A 

↑ 130.3±12.89 O 

↑ 167.7±26.43 O 

↑ 224.5±56.79 P 

P=0.0340, F=4.025 

Lng -0.002±0.002 O 

Lng -0.27±0.002 P 

Lng -0.28±0.07 P 

Lng -0.20±0.07 O 

P=0.0044, F=8.701 

0.01 µM 
As-FLP-18A 
n=6 

30 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

↑ 116.3±11.68 

↑ 109.6±11.67 

↓ 92.57±10.62 

NS 

N/A 

↑ 111.4±13.26 

↑ 152.8±41.98 

↑ 154.2±45.03 

NS 

Lng -0.04±0.03 

Lng -0.07±0.03 

Lng -0.08±0.04 

Lng -0.05±0.05 

NS 

1 nM 
As-FLP-18A 
n=6 

30 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

↑ 104.3±6.685 

↓ 90.13±6.395 

↓ 83.74±7.552 

NS 

N/A 

↓ 92.52±7.007 

↓ 97.22±5.835 

↑ 105.5±5.656 

NS 

Lng -0.01±0.01 

Sht +0.01±0.01 

Sht +0.01±0.01 

Sht +0.03±0.01 

NS 

-ve control
(n=3)

30 secs 

2 min 

5 min 

10 min 

OVERALL 

N/A 

↓ 96.97±3.030 

↑ 101.96±1.961 

↑ 109.16±1.911 

NS 

N/A 

↓ 97.72±3.249 

↓ 91.04±2.207 

↓ 82.40±5.482 

NS 

N/A 

0±0.00 

0±0.00 

0±0.00 

NS 

% 0 min, values presented as percentage of that recorded at time 0; p.a., post-addition; ↓, denotes decrease; ↑, 

denotes increase; O, denotes non-significant Dunnett’s post hoc test; P, denotes significant Dunnett’s post hoc 

test; NS, not significant; Sht, shortening of tissue; Lng, lengthening of tissue. 
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1 150 
A.caninum-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

A.ceylanicum-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
A.duodenale-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
S.vulgaris-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

A.costaricensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.contortus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.polygyrus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

N.brasiliensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.viviparus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

A.nanus-FLP-18 (1) ---------------------------------------------------------------------------MDMDKRDPIMLDGYLPMSEAFYNHLSPDEAAYFEKRG-FEDETSMPGVLRFGKRAQSFVRFGRSIDKG--AVIKK
L.sigmodontis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

H.mephisto-FLP-18 (1) ---------------------------FSFQGQTGRFEMQLRSLLLNHFFLALVITVIIGLVAAEESHDKSKEDGDMEKKMMPFASPLEFNENIYFPEEEGADELNALDKRSPLSFEGDVPGILRFGKRSQSFVRFGRSGDELSKLVEKK
D.dipsaci-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

A.cantonensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
O.dentatum-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

C.goldi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.destructor-FLP-18 (1) ------------------------------------------------------------------------------------MPTKCVSPFKDCHRIFIGHMDHFLLLLVLSLGYFTNSLADATSEGHTHEDAVSAEGNTDNVP----

A.lumbricoides-FLP-18 (1) ---------------------------------------------------------LYAYQSKGGSPFSSLLSSISSHHSSS-SEALGPLLQGADASNNMVELAAIAVHLFAILCISVSAEIELPDKRAQFDDSFLPYYPSSAFMDSDE
A.suum-FLP-18 (1) ----------------------------------------------------------------------------------------------------MVELAAIAVHLFAILCISVSAEIELPDKRAQFDDSFLPYYPSSAFMDSDE
T.canis-FLP-18 (1) ---------------------------------------------------------------------MVTTRQVERHSSSSRATSTSSLLQCATPPNSMVDWATIVVHLFAFLCISVYAEVELPDKRAQFDDPFISYYPISTFFDREE

A.simplex-FLP-18 (1) ---------------------------------------------------------------------------------------------------MVDWTSISSVHLLAFICISVYAEVELP---------VLSYYPDSAVVDRDD
P.univalens-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

A.viteae-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
L.loa-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

E.elaphi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.immitis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
B.malayi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
B.timori-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
B.pahangi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

W.bancrofti-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
O.flexuosa-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
O.ochengi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
O.volvulus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.angaria-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.brenneri-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

C.tropicalis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.sinica-FLP-18 (1) -----------------------------------------------------------------------------------------------------------------------------------------------MTSVSEM
C.elegans-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.briggsae-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.nigoni-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.latens-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.remanei-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
C.japonica-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

Csp.34-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.bacteriophora-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

B.xylophilus-FLP-18 (1) ------------------------------------------------------------------------------------------------------MSNQWLLVCVMGVVGVCTVQAAFFRGQPWKELFIADDSRADKRS----
G.pulchrum-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
P.sambesii-FLP-18 (1) MSAATDRAGAFLPFAQSPALFNLSAALIKRSVPHSIHLIPCPFHGVNRERDVRRRRRTVGDGDDRLTRLSQLQQAKVPSGSPKAAVFLRGLQSMLHRVETMQLSNPFCRFLLVLCSLIAASRAAEIEDQEAAEKRAGGFLTANQVLPGNY
P.arcanus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.pacificus-FLP-18 (1) ----------------------------------------------------------------------------------------------------------------------------MRYSTDTGWYRPRCLSPSFSPLVQSY
P.japonicus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.entomophagus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
P.exspectatus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.mayeri-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
P.fissidentatus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.maxplancki-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
P.giblindavisi-FLP-18 (1) -------------------------------------------------------------------------------------------------------------------------------------------MERFSVDYIES
S.carpocapsae-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

S.carpocapsae-FLP-18#2 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
S.scapterisci-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

S.feltiae-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
S.monticolum-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

S.glaseri-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.medinensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

T.circumcincta-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
E.vermicularis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

S.muris-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
M.japonica-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.placei-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

N.americanus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.coronatus-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

D.pachys-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
O.tipulae-FLP-18 (1) ----------------------------------------------------------------------------------------------------MPCYTASFCFLLAVIVSWASAQSTGIDDDE----QQ-------Q------

P.redivivus-FLP-18 (1) ----------------------------------------------------------------------------------------------MPILATMKLRTDATCLLVAVIAAAAAMSCAAETSEDSQKGQKRMYPFVPTLG----
G.pallida-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

G.rostochiensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.glycines-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

Figure S1. Alignment of FMRF-amide like peptide 18 (FLP-18) sequelogues
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M.arenaria-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
M.incognita-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
M.javanica-FLP-18 (1) -----------------------------------------------------------------------------------------------------------------------------------------------------M

M.enterolobii-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
M.floridensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

M.hapla-FLP-18 (1) -----------------------------------------------------------------------------------------------------------------------------------------------------M
M.graminicola-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.callipaeda-FLP-18 (1) -------------------------------------------------------------------------------------------------------------------------------------------------MNEDR
P.trichosuri-FLP-18 (1) --------------------------------------------------------------------------------------------------MFLASGNSSSFIFFLLLVVICGIASGAYDDSEFDNIKI--------------
S.papillosus-FLP-18 (1) --------------------------------------------------------------------------------------------------MFLASGNSFISISIIIIASILGVALGTYDNSAYLEDSS--------------

S.venezuelensis-FLP-18 (1) --------------------------------------------------------------------------------------------------MFLASGNSFISISIIIIASILGVVSGAYDNSAYLEDSS--------------
S.ratti-FLP-18 (1) --------------------------------------------------------------------------------------------------MFLASGNSFISISLLIIAVILNVTSDAFDDSAYIEDSS--------------

S.stercoralis-FLP-18 (1) --------------------------------------------------------------------------------------------------MFLASGNSIIFLSILIIAAILGVTSGTYDDSAYLEDSP--------------
M.belari-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

R.culicivorax-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.muris-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

S.baturini-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.britovi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

T.patagoniensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.spiralis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

Tsp.8-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.murrelli-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

Tsp.6-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
Tsp.9-FLP-18    (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

T.nativa-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.nelsoni-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.papuae-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

T.pseudospiralis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.zimbabwensis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

T.suis-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
T.trichiura-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

  Rhabditophanes-FLP-18    (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
151                                                                                                                                                300

A.caninum-FLP-18 (1) ----------MWRVSTAPLILLAVLANAADLEEQV----------FDLPEGEYPDDKTLLGIVSQAQH--VSAKRDFDNGMPGVLRFGKRE------------------------SIVKKEVPGVFRFGKR---------SNKK------
A.ceylanicum-FLP-18 (1) ----------MWRVSTAPLILLAVLANAADLEEQV----------YDLPEGEYPDDETLLGIVSQAQH--VSAKRDFDNGMPGVLRFGKRE------------------------DIVKKEVPGVFRFGKR---------SNKK------
A.duodenale-FLP-18 (1) ----------MWRVSTAPLILLAVLANAADLEEQV----------YDLPEGEYPDDETLLGIVSQAQH--VSAKRDFDNGMPGVLRFGKRD------------------------DIVKKEVPGVFRFGKR---------SNKK------
S.vulgaris-FLP-18 (1) ----------MWRVSTALFILLVALANAADLQEQV----------YDIPEGDYVNDLSLLENIPRAKE--LSDKPDLDSNMSRVLRYAKSE------------------------DDLKKEILGVLRYGKR---------SNKK------

A.costaricensis-FLP-18 (1) ----------MWRVS-TSIILLTVLANAADLEEQV----------YDIPEEKHTEAMTLFGIGPQEQR--IYAKRDLDGDMPGVLRFGKRR------------------------GFEKKEVPGVLRFGKR---------TNKK------
H.contortus-FLP-18 (1) ----------MWRVSTASLILLAAIACAADVEEQV----------YDIPDEEYSEALTLLGIGPEAQH--IYAKRDLDGGMPGVLRFGKREN-----------------------GVEKKEVPGVLRFGKR---------TNKK------
H.polygyrus-FLP-18 (1) --MSPYLLGVMWRVS-ASLVLLAVLTYATEVEENV----------YDVPEEEYTEALTLLGIGPEAQH--IYAKRDLDGGMPGVLRFGKREG-----------------------GVEKKEVPGVLRFGKR---------TNKK------

N.brasiliensis-FLP-18 (1) --------------------------------------------------------------------------------MPGVLRFGKRE------------------------GVEKKEVPGVLRFGKR---------TNKK------
D.viviparus-FLP-18 (1) --------------------------------------------------------------------------------MPGVLRFGKRQ------------------------DIEKKVVPGVLRFGKR---------ANKK------

A.nanus-FLP-18 (73) EMPGVLRFGKRSSYDEDEIESKEKKDVPGILRFGKRDQDIPGVLRFGKRDIDNMPGVLRFGKRGDDIPGVLRFGKRDVDNMPGVLRFGKRDIDNMPGVLRFGK---------------RSDMPGVLRFGKRG-----------D------
L.sigmodontis-FLP-18 (1) ---------------------------------------------------------------------------------------------------------------------------------KRY-----------D------

H.mephisto-FLP-18  (124) QVPGVLRFGKRS-DMPGVLRFGKRSDMPGVLRFGKRDPDMPGVLRFGKRDAD-MPGVLRFGKRDPDMPGVLRFGKRDVD-MPGVLRFGKRDQEKKN-------------------------VPGILRFGKR------------S------
D.dipsaci-FLP-18 (1) --------MMMD-DGASMLSKRNAWSAQVRQERPTRKESCSWCSSLWQKEIR-HSWSASIWQRDSDIPGVLRFGKRGGD-MPGVLRFGKRYSSLDNSNY---------------------LPAGVLRFGKRS-----------D------

A.cantonensis-FLP-18 (1) ------------------------------LRKKK----------TPHLNAQGEKERSKLTVFTEFN-----YYLDLDGDMPGVLRFGKRR------------------------GFEKKEVPGVLRFGKR---------TNKK------
O.dentatum-FLP-18 (1) -------------------------------------------------------------MNFFHLFTKCFLSADMDGGMPGVLRFGKR-----EGFA-------------------EKEVPGVLRFGKRSN---------KK------

C.goldi-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.destructor-FLP-18 (63) ---RDPFTQSAEKRMNSYVYSYPSADIMDVLRPW------------------------------------KRSADYGDSQMPGVLRFGKRSQ-SFIRFGRS-----ADFDDDGTRMLSKKEMPGVLRFGKR-------GHQEKK------

A.lumbricoides-FLP-18 (93) AIVAVPS--SKPGRYYFDQVGLDAENAMSAAEKR---------------------------------------GFGDEMSMPGVLRFGK------------------------------RGMPGVLRFGKR--------ENEKK------
A.suum-FLP-18 (51) AIVAVPS--SKPGRYYFDQVGLDAENAMSAAEKR---------------------------------------GFGDEMSMPGVLRFGK------------------------------RGMPGVLRFGKR--------ENEKK------
T.canis-FLP-18 (82) AAADVPVTLSKPGRYYVDQVGLDAENAMSAAEKR---------------------------------------GLGDDTSMPGVLRFGK------------------------------RAMPGVLRFGKR--------DNEKK------

A.simplex-FLP-18 (43) DPYQIAFT--KLGRYSPDQEGVDAESLAGNAAEKRVACLFSKYNDNIHEQSVTSSFPWDHKHCETGFSEEVYIGFGDEASIPGVLRFGK------------------------------RGMPGVLRFGKR--------DNEKK------
P.univalens-FLP-18 (1) ------------------------------------------------------------------------------MSMPGVLRFGK------------------------------RGMPGVLRFGKR--------ENEKK------

A.viteae-FLP-18 (1) ---------------METAGLMMHMVKFAVIFVTIMTTTTTTTTIP-LYVQMDNS---------------------------SILSFGKHDYKTDPVY--------------------KNFIPHITPFDESIY--------EKK------
L.loa-FLP-18 (1) ---------------METTGWMMHMVKLVIFIVTITATTTTT-----LYVQLDNSNAYRPLHDTYEPVGNELLIKRDYGDIPGVLRFGKRDYDPDPVY--------------------RNPLPNIMQFNENGY--------EKK------

E.elaphi-FLP-18 (1) ------------------------------------------------------------------------------MYTPGVLRFGKHDYGTDPVY--------------------KKLIADIMPFDENVY--------EKK------
D.immitis-FLP-18 (1) ----------------------------------------------------------------------------------XLFRLGKDNYGTDYVYN-------------------QKLIPDTVQFGENGY--------EKK------
B.malayi-FLP-18 (1) ---------------METTGWLLQMIKLIIIIVTITTTTKTTITAANLYDHLDNSNFYRSLNDVYEPAATELLIKRDYGDIPGVLRFGKRDYGANYPY--------------------KNFVPNVVPFGENDY--------EKK------
B.timori-FLP-18 (1) -----------------------------------------------------------------------------YGDIPGVLRFGKRDYGANYPY--------------------KNFVPNVVPFGENDY--------EKK------
B.pahangi-FLP-18 (1) ---------------------------------------------------------------MQKKLLIKAIHLTYYGDIPGVLRFGKRDYGANYPY--------------------KNFVPNVAPFGENDY--------EKK------

W.bancrofti-FLP-18 (1) -----------------------------------------------------------------MIEIFLKSQLIDYGDIPGVLRFGKRDYGANYRY--------------------KNFVPNIMSF----------------------
O.flexuosa-FLP-18 (1) -------------------------------------------------------------------------MVEEYKIGVHGGIPGLLRVGRDSVYN-------------------QKFAPDVLQFDEGVE--------KK-------
O.ochengi-FLP-18 (1) -----------------------------------------------------------------------------------------------------------------------------MEFDD-EY--------EKK------
O.volvulus-FLP-18 (1) ---------------METTSLTMHMVKLVIIIITITTITTTFGVQMDNLNSYRPPN-----------------DAYEFVGPELLMKKDLFRFGKDNSYN-------------------QKFAPGIVEFDD-EY--------EKK------
C.angaria-FLP-18 (1) ----------MQRWSSVILIVLCCLLREALSYTEPNIDGNMPGVLRFGXXXXTPIDDYEVARKLE-QSGRVFSKRDIDGNMPGVLRFGKR-------ES----------------GVQKKEMPGVLRFGKRNIF------DETKR-----
C.brenneri-FLP-18 (1) ----------MQRWSSVLLITLCCLLRGALAYTEP---------IYEIVEDDIPAEDIEVARTNEKQDGRVFSKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKK------

C.tropicalis-FLP-18 (1) ----------MQRWSSVLLITLCCLLRGALAYTEP---------IYEIVEDDIPAEDIEVARTNEKQDGRVFSKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.sinica-FLP-18 (8) EAEPQPNGLDMQRWSGVLLITLCCLLRGALAYTEP---------MYEIVEDDIPSEDIEVVRGNEKQDGRVFSKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.elegans-FLP-18 (1) ----------MQRWSGVLLISLCCLLRGALAYTEP---------IYEIVEEDIPAEDIEVTRTNEKQDGRVFSKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.briggsae-FLP-18 (1) ----------MQRWSGVIFITLCCLLREASAYTEP---------IYEIVEDDIPAEDIEVTRGNEKQDGRVFNKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.nigoni-FLP-18 (1) ----------MQRWSGVLLITLCCLLRGASAYTEP---------IYEIVEDDIPAEDIEVARGNEKQDGRVFNKRDFDGAMPGVLRFGKRGGVWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.latens-FLP-18 (1) ----------MQRWSGVLLITLCCLLRGALAYTEP---------IYEIVEDDIPTEDMEISRSNEKQDGRVFSKRDFDGAMPGVLRFGKRGGAWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.remanei-FLP-18 (1) ----------MQRWSGVLLITLCCLLRGALAYTEP---------IYEIVEDDIPTEDMEISRSNEKQDGRVFSKRDFDGAMPGVLRFGKRGGAWEKRES----------------SVQKKEMPGVLRFGKRAYF------DEKKSVPGVL
C.japonica-FLP-18 (1) ----------MQRWLGVLLIALCCSLQGLSAYTEP---------IYEIVEEDVPVEDFEALRNNEKPDGRVFNKRDFDGAMPGVLRFGKRGGVWEKRDS----------------SVQKKEMPGVLRFGKRAYF------DEKK------

Csp.34-FLP-18 (1) ----------MQRWSGVLLITLCCLLRGTLAYTEP---------IYEIVEEDIPAEDTEFARTNEKQDGRVFSKRDFDGAMPGVLRFGKRGGIWEKRDS----------------GVQKKEMPGVLRFGKRSFL------NEKK------
H.bacteriophora-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------

B.xylophilus-FLP-18 (45) -------VAYLPTLDEFSSYGSYYYNSPDEVDGY------------------------------------R-QAKRDDQAMPGVLRFGKRAD------------------------IDKKEMPGVLRFGKRSDGE----A-EKK------
G.pulchrum-FLP-18 (1) ------------------------------------------------------------------------------------LRFGKR-------------------IERVLYDSDKRDVPGVLRFGKR--------DQEKK------
P.sambesii-FLP-18  (151) FGKRVGMIDRLPTSEDYEWLMSAGKRDVEEAEND------------------------------------SSKRSAEDNTIPGVLRFGKKSN-SELPSGLRFGKR-AQSFIRFGKRQDKKDMPGVLRFGKRDDG----------------
P.arcanus-FLP-18 (1) ---------------------------------------------MLFTGLDDAESLMIENMYP--SYEDY-HLQDKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVP---
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P.pacificus-FLP-18 (27) SSHHLNQASFIPCFFLPLQPQEIEWILLDYDRRLRRKTYLESDLQILFTGLDDAESLMIENMYP--SYEDY-HLQDKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVPVEW
P.japonicus-FLP-18 (1) --------MRLTYLPLIINCELDKCIGTPQDGIVLDRLLRSSLHCSLRPGMEDAESLMIESMYP--SYDEY-HLQDKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVP---

P.entomophagus-FLP-18 (1) ----------------------MKDTSTKSSLSADSSSSDKGVDYVESDRLDDGESLMIEGMYP--SYEDY-HLQDKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVP---
P.exspectatus-FLP-18 (1) ---------------------------------------------------------------------------------------------LFRFGKRL-------------SPIEKKEMPGVLRFGKR---------N---------

P.mayeri-FLP-18 (1) ----MKDSTTKTAPPSEKGVDYVELEGQTDIDGIILDRRFFPSLHCSCPGLDDADSLVMENMYP--SYEDY-HIQDKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVPALL
P.fissidentatus-FLP-18 (1) --------------------------------------------------MGLEDSDGLLEIFP--SYDEY-HLQEKRDSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSVP---

P.maxplancki-FLP-18 (1) ----MKDTTTKTTSSSEKGVDYVESESQSDIIPDGIVLGSLLLRAVHCC--------------------------LRADSMPGVLRFGKRAQAFVRFGKRL-------------SPIEKKEMPGVLRFGKR---------NEKKSIRY--
P.giblindavisi-FLP-18 (12) DDHIDLIPIDKTYLLLVPQTGEIMNSPLMISSILLSLLVIISSSETTGYDDVSESSLVDEVLSP--SYDEFYHITDKRDSMPGVLRFGKRAQSFVRFGKRL-------------SGIEKKEMPGVLRFGKR---------SEKKSVP---
S.carpocapsae-FLP-18 (1) MLGHLNEIAVVGVFTLCA-LALVSAEIDSSDAAATASKLEYLVDELPKEDELLLEQLDRPTWYDPEAYDTVKRAVGDETSMPGVLRFGKRGQAYVPFG-R----------------LDKKEMPGVLRFGKR---------GEKKAVPGVL

S.carpocapsae-FLP-18#2 (1) MLGHLNEIAVVGVFTLCA-LALVSAEIDSSDAAATASKLEYLVDELPKEDELLLEQLDRPTWYDPEAYDTVKRAVGDETSMPGVLRFGKRGQAYVPFG-R----------------LDKKEMPGVLRFGKR---------GEKKAVPGVL
S.scapterisci-FLP-18 (1) MLGHLNEIAVVGVFTLCA-LALVSAEIDSSDAAAAASKLEYLVDELPKDDELLLEQLDRPTWYDPEAYDAVKRAVGDETSMPGVLRFGKRGQAYVPFG-R----------------LDKKEMPGVFRFGKR---------GEKKAVP---

S.feltiae-FLP-18 (1) MLGHLNEIAVVGIITICCTLVFVSAEVDSSDAAASASSKLEYFVEVPKDGGDELDEEGRATWYDPEAYDTVKRAIGEEASMPGVLRFGKRGQSFVRFG-R----------------LDKKEMPGVLRFGKR---------GEKKAVPGVL
S.monticolum-FLP-18 (1) MLGHLNEIVVVGFVALCT-FAFVSAEIDSSDAAS--ASKLEYFVDVPKDGGDELLEQDRPTWYDPDAYDTVKRAMGDEASMPGVLRFGKRGQSFVRFG-R----------------LDKKEMPGVLRFGKR---------GEKKAVPGVL

S.glaseri-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.medinensis-FLP-18 (1) ------------LPHHIHNSIYKCCNFRSSIISR----------------------------------------RIFSDSIPGVLRFGKRLN-------LL-------------QGLTKRTIPGVLRFGKR--------GDHKR------

T.circumcincta-FLP-18 (1) -------------------------------------MGMFRTYWPSKETGWRRDTKIPGSEPRRSLVPSSKYTVDLDGGMPGVLRFGKRENG-----------------------VEKKEVPGVLRFGKRTNK----------------
E.vermicularis-FLP-18 (1) ---------------------MDFCFTLKLGVTFSIIMMATALEQSNDRLMSSYFPVYIDDETDGGYPFLLKYPYLAYLAPYDQGMPQLSKRVEKKDVDGKSDLNFRPSAFRFGKRGSVYSDDTAAGIPYLV------------------

S.muris-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
M.japonica-FLP-18 (1) ------------------------------------------------------------------------------------------------------------------------------------------------------
H.placei-FLP-18 (1) ---------------------------------------LTRHLQPTSAIAFTTIFYISWLPSK------NKLFSDLDGGMPGVLRFGKRENG-----------------------VEKKEVPGVLRFGKRTNK----------------

N.americanus-FLP-18 (1) -------------------------------------------------------------------------------------RFGKRNNGNMISFPV----------------LVKKSVPGMLRFGK--------------------
D.coronatus-FLP-18 (1) ---------------------MQWRLNAISQCVIVLLSIAALAIQADEVVGLSDDFAREYLDNLISAEEHAYAKRDFDGSMPGVLRFGKRSPYFEDRIS-------------------KKEVPGVLRFGKRSTN-------EKK------

D.pachys-FLP-18 (1) ---------------------------------------------------------------MVQCQEFSDSASDRHISKIGFPRR--------------------------------RQVPGVLRFGKRSTN-------EKK------
O.tipulae-FLP-18 (34) -----------------------QMLMESLAADH------------------------------------FYAKRDLDGTMPGVLRFGKRSS---------------YLDGMRDRAMEKKEMPGVLRFGKRS------IENEKK------

P.redivivus-FLP-18 (53) --------------FEDSLTVTDEPSFLDSEDLY------------------------------------RAAKRSDMADVPGILRFGKRSQ-SFVRFG-------RSAADELTRLMEKKQMPGVLRFGKRSSDGDDDLKNEKK------
G.pallida-FLP-18 (1) ----------------------------------MAAWMFSYADLMNNFGGPSPLDFVTGNGYYMLDEERPKRE----DEAVELLTAWKRSSPFRRGFLN----------------------------GGCSDS----------------

G.rostochiensis-FLP-18 (1) --------------------------------MDVTKRMFSYADLMNNFGGPSPLDFVTGNGYYMLDEERPKRE----DEAVELLTAWKRSSPFRRGFLNGVQH-------NYLMKKDEFVAPGVLRFGKRMPG----------------
H.glycines-FLP-18 (1) ---------------------------------------------MNNFGGPSPLDFVSGNSFFILDEERPKRE----DEAVELLSAWKRSSPFQRGFLNGVQR-------NYLTKKDQFVAPGVLRFGKRMPG----------------
M.arenaria-FLP-18 (1) -----MFILLTSLFLCFGEIIANGEAGHNNEEIGMEKRMLSYADLMNNFGGPSALDLAGQG--LLIDDERPKREQNYNNDDVHIMTLWKRSPSYGPSFFNTAG---------DLTKKDDFIAPGVLRFGKRMPG----------------
M.incognita-FLP-18 (1) -----MFILLTSLFLCFGEIIGNGEAGHNNEEIGMEKRMLSYADLMNNFGGPSALDLAGQG--LLIDDERPKREQNYNNDDVHIMTLWKRSPSYGPSFFNTAG---------DLTKKDDFIAPGVLRFGKRMPG----------------
M.javanica-FLP-18 (2) ICYFQMFILLTSLFLCFGEIIANGEAGHNNEEIGMEKRMLSYADLMNNFGGPSALDLVGQG--LLIDDERPKREQNYNKDDVHIMTLWKRSPSYGPSFFNTAG---------DLTKKDDFIAPGVLRFGKRMPG----------------

M.enterolobii-FLP-18 (1) -----MFILLTSLFLCFGEIIANGEAGHNNEEIGMEKRMLSYADLMNNFGGPSALDLAGQG--LLIDDERPKREQNYNNDDVHIMTLWKRSPSYGPSFFNTAG---------DLTKKDDFIAPGVLRFGKRMPG----------------
M.floridensis-FLP-18 (1) -----MFILLTSLFLCFGEIIANGEAGHNNEEIGMEKRMLSYADLMNNFGGPSALDLAGQG--LLIDDERPKREQNYNNDDVHIMTLWKRSPSYGPSFFNTAG---------DLTKKDDFIAPGVLRFGKRMPG----------------

M.hapla-FLP-18 (2) LCYLQMFIVLTSLLLCFGEKFANGEAGHEQEEIGMEKRMLSYADLMNNFGGPNALDLAGQGNSLLIDDERPKRE-NYNNEDVHIMTLWKRSPSYGRSFFSTTG---------DLTKKDDFIAPGVLRFGKRMPG----------------
M.graminicola-FLP-18 (1) ----------------------------------MEKRMFSYADLMNNFGGPSALELVEPGNNLLLDDERPKREENYNNEDVHIMTLWKRSPSS-----YLTG---------DLTKKDEFIAPGVLRFGKRMPG----------------
T.callipaeda-FLP-18 (6) DASEILPN-------HDFNR-ISGLNYLSRHDYG------------------------------------------IYYPG--YASDG----------------------------------PGVLRFGKR--------GQEKK------
P.trichosuri-FLP-18 (39) --------FFFIDDYEPNYLDISALNGEDFAE--------------------------------------KRDLEGGVIGIPGIMRYGKRDHPHLVRFGK------------RETEFMKKEMPGVLRFGKRNF-----NEQQKK------
S.papillosus-FLP-18 (39) --------VSVKDDYEPSYVSLADIESGDLTE--------------------------------------KRDYDGEIVGIPGIMRYGKRDYPHLIRFGK------------RETEYMKKEMPGVLRFGKRDY-----NGQQKK------

S.venezuelensis-FLP-18 (39) --------ASVKDDYEPNYVSLADIENGDLTE--------------------------------------KRDYDEGIVGIPGIMRYGKRDYPHLIRFGK------------RETEYMKKEMPGVLRFGKRDY-----NGQQKK------
S.ratti-FLP-18 (39) --------VSVKDDYEPNYFGITNNDGGDLTE--------------------------------------KRDIDDGIVGIPGIMRYGKRDYPHLIRFGK------------RETEFMKKEMPGVLRFGKREY-----NEQQKK------

S.stercoralis-FLP-18 (39) --------VSVKDDYEPNYFGLTNIDSGDLPE--------------------------------------KRDIDEGVLGIPGIIRYGKRDYPHLIKFGK------------RETEFMKKEMPGVLRFGKRKY-----NGQQKK------
M.belari-FLP-18 (1) -----------------------------------------MLGRQCCVGSSLLIAFASLLILTQADNQKEFGVQGYDQETENLFDQFAQMQQPAGFYDDSSHL-------AEKRGDMDGSMPGVLRFGKRAQS----------------

R.culicivorax-FLP-18 (1) -------MIDNSMQTVPGEQYYNMASNFKASISESLTISTALTIFYGVVPCAFWVYGVLSYHLNYNSNNLPKIVIFFYVALRRVLEILVLARIWQIKCYTLLSLIVYFLFMCNRSFAARKTSDSLSNRSDGV------------------
T.muris-FLP-18 (1) --------------------------------------------------MDVMIVMVPPGDGPLAAEGGTRLTIAAEERKTQLIISARSTHWLTVKVLNP-----------------RNESSLDFRSPQRG------------------

S.baturini-FLP-18 (1) --------------------------------------------MFDKCLFVGLRQNSQRFIDPLDSFRQGEAMTPNWKARFCGKVTKHDRSAESTLIRGNDFDKYYG---IAPMAGFKRDSPGLMRFGKR-------------------
T.britovi-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVLGVVFLCSISFGSCTEADMDNFKEN---------IPGRFLWKKYDAPGLMRFGKRV------------------

T.patagoniensis-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVLGVVFLCSISFGSCTEADMDNFKENVLY----EDIPGRFLWKKYDAPGLMRFGKRV------------------
T.spiralis-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVLGVVFLCSISFGSCTEADMDNFKEN---------IPGRFLWKKYDAPGLMRFGKRV------------------

Tsp.8-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVLGVVFLCSISFGSCTEADMDNFKEN---------IPGRFLWKKYDAPGLMRFGKRV------------------
T.murrelli-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVVGVVFLCSISFGSCTEADMDNFKENVLY----EDIPGRFLWKKYDAPGLMRFGKRV------------------

Tsp.6-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVVGVVFLCSISFGSCTEADMDNFKENVLY----EDIPGRFLWKKYDAPGLMRFGKRV------------------
Tsp.9-FLP-18    (1) ---------------------------------------------------------------MKSYISLQSIMFVVGVVFLCSISFGSCTEADMDNFKENVLY----EDIPGRFLWKKYDAPGLMRFGKRV------------------

T.nativa-FLP-18 (1) -------------------------------------------------------------------------MFVVGVVFLCSISFGSCTEADMDNFKEN---------IPGRFLWKKYDAPGLMRFGKRV------------------
T.nelsoni-FLP-18 (1) -------------------------------------------------------------------------MFVLGVIFLCSISFGSCTEADMDNFKENVLY----EDIPGRFLWKKYDAPGLMRFGKRV------------------
T.papuae-FLP-18 (1) -------------------------------------------------------------------------MFVLGVVFLCSISFGSCTEADMENFKEN---------VPGRFLWKKYDAPGLMRFGKRI------------------

T.pseudospiralis-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMLVLGVVFLCSISFGSCTEADMENFKEN---------VPGRFLWKKYDAPGLMRFGKRI------------------
T.zimbabwensis-FLP-18 (1) ---------------------------------------------------------------MKSYISLQSIMFVLGVVFLCSISFGSCTEADMENFKEN---------VPGRFLWKKYDAPGLMRFGKRI------------------

T.suis-FLP-18 (1) --------------MRFRSASRDVENPVVSSCTCGVVAVGIQSAFTALNLYYSSQIIGYKVQKMKMHSIFGSFKLLASVVLFGSVLLAAETDGQLVLPENVMEANAQYGEPVLRNQWKKYDGPGMMRFGKRR------------------
T.trichiura-FLP-18 (1) -----------------------------------------------------------------------------------------------------------------RTQWKKYDGPGIMRFGKR-------------------

  Rhabditophanes-FLP-18    (1) --------------------MTPNCPPRSYCYVTGVADGIFNCYTDADYAPSEELVGLLNGEGDYSTESKRNLEEEDGAGVPALLRFGKRTVHNFYRFGKR------------ETALMKKDMPGLMRFGKRSN----VPGLLRFGRSFDD
301                                                                                                                                                450

A.caninum-FLP-18 (90) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRSTPGVLRFGKRH------------DIPGVMRYHL-----------------------------------------------
A.ceylanicum-FLP-18 (90) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRSTPGVLRYGKRH------------DIPGVMRYHLKC-----------------DN--------------------------
A.duodenale-FLP-18 (90) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRSTPGVLRFGKRH------------DIPGVMRYHL-----------------------------------------------
S.vulgaris-FLP-18 (90) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKRDIPG---VLRFGKKSMPSVLRFGKRH------------EIPGVMR--------------------------------------------------

A.costaricensis-FLP-18 (89) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKR--------------------------------------EMPGMLRFDKRS-----------------TYDILPMELLDKKSVPGVLRFGK-----
H.contortus-FLP-18 (91) ------------SMPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRAMPGVLRFGKRT------------EIPGMMRFGKRS-----------------TYDTIPLELLDKKNVPGVLRFGK-----
H.polygyrus-FLP-18 (98) ------------SMPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRAVPGVLRFGKRR------------EIPGVMRFGKRS-----------------TYDYIPLEILDKRAVPGVLRFGK-----

N.brasiliensis-FLP-18 (32) ------------SMPGVLRFGKR-------------------G--VPGVLRFGKREMPG---VLRFGKRAVPGVLRFGKRH------------EIPGVMR--------------------------------------------------
D.viviparus-FLP-18 (32) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKREMPG---VLRFGKRAVPGMLRFG--------------------KRFGERS-----------------TYDVLPIELLDKKSVPGVLRFGK-----

A.nanus-FLP-18  (191) ------------DIPGVLRFGKRD--------------------GIPGVLRFGKR-------------DDIPGVLRFGKRSN---------DFESLGVLRFGK--------K-SEMPGVLRFGK--------------------------
L.sigmodontis-FLP-18 (5) ------------DIPGVLRFGKR-------------------------------------------------------------------------------------------------------------------------------

H.mephisto-FLP-18  (228) ------------DMPGVLRFGKRS--------------------DMPGVLRFGKRD------------SDIPGVLRFGKR-----------DSDIPGVLRFGKRFEISFLDKKSEMPGVLRFGR--------------------------
D.dipsaci-FLP-18  (102) ------------DIPGVLRFGKKS--------------------EMPGVLRFGKRS------------SDMPGVLRFGKR-----------SSDMPGVLRFG------------------------------------------------

A.cantonensis-FLP-18 (67) ------------SVPGVLRFGKR-------------------S--VPGVLRFGKREMPG---MLR-------------------------------------------------------------------------------------
O.dentatum-FLP-18 (51) ------------SVPGVLRFGKRN---------------------VPGVLRFGKR--------------EIPGVLRFGKRS-------------APVVFRYNKRQNIPGVMRCDRFQHLTLVKLTEIADSELPLTVYYFKHS--------

C.goldi-FLP-18 (1) ---------------------KRS---------------------VPGVLRFGKR--------------EIP------------------------------------------------------------------------------
D.destructor-FLP-18  (155) ------------AVPGVLRFGKR-DDIPGV------LRFGKREMDVPGVLRFGKRDG------------DMPGVLRFGKRD------------DIPGVLRFGKRYMEANYLPAGVLRFGKRDGDMPGVLRFGKKSDMPGVLRFGKRSTDM

A.lumbricoides-FLP-18  (158) ------------AVPGVLRFGKRG--------------------DVPGVLRFGKRS-------------DMPGVLRFGKRS-------------MPGVLRFGRR----------------------------------------------
A.suum-FLP-18  (116) ------------AVPGVLRFGKRG--------------------DVPGVLRFGKRS-------------DMPGVLRFGKRS-------------MPGVLRFGHR----------------------------------------------
T.canis-FLP-18  (149) ------------AVPGVLRFGKRG--------------------DVPGVLRFGKRS-------------DMPGVLRFGKKS-------------MPGVLRFGRR----------------------------------------------

A.simplex-FLP-18  (147) ------------AVPGVLRFGKRG--------------------DVPGVLRFGKRS-------------DMPGVLRFGKRA-------------MPGVLRFGR-----------------------------------------------
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P.univalens-FLP-18 (29) ------------AVPGVLRFGKRG--------------------DVPGVLRFGKRS-------------DIPGVLRFGKRS-------------MPGVLRFRRR----------------------------------------------
A.viteae-FLP-18 (74) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSPLGVLRFGRR----------------------------------------------

L.loa-FLP-18 (97) ------------DIPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSVPGVLRFGRR----------------------------------------------
E.elaphi-FLP-18 (39) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDMPGVLRFGKRDEDIPGVLRFGKRSAPGVLRFGRR----------------------------------------------
D.immitis-FLP-18 (36) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSVPGVLRFGRH----------------------------------------------
B.malayi-FLP-18  (102) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSAPSLSRFGLH----------------------------------------------
B.timori-FLP-18 (40) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSAPSLSRFGLH----------------------------------------------
B.pahangi-FLP-18 (54) ------------DVPGVLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSAPSLSRFGLH----------------------------------------------

W.bancrofti-FLP-18 (44) --------------G-VLRFGKREG-------------------DIPGVLRFGKRN------------DDIPGVLRFGK-------------RSAPSLSRFGLH----------------------------------------------
O.flexuosa-FLP-18 (44) -------------------S-APGV-------------------DIPGVLRFGKRI------------EEVPGAVPFEK-------------QTKPGVLRFGRR----------------------------------------------
O.ochengi-FLP-18 (11) ------------AVPGVLRFGKRE---------------------IPGVLRFGRRS------------EDVPGVLRFGK------------RSEP-GVLRFGRR----------------------------------------------
O.volvulus-FLP-18 (85) ------------AVPGVLRFGKRE---------------------IPGVLRYGRRS------------EDVPGVLRFGK------------RSEPGVLIRFGRR----------------------------------------------
C.angaria-FLP-18  (106) -------------VPGVLRFGKR--------------SDILDKREMPGVLRFGKRATIQ---EIFDKRGEVPGVLRFGKR-------------NVPGVLRFGKRS-----------------DFGEQYAGILLKKSAPGVLRFGRK----
C.brenneri-FLP-18  (104) ------------SVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMT---ELFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DLEEHYAGVLLKKSVPGVLRFGRK----

C.tropicalis-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMT---ELFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DMEEHYAGVLLKKSVPGVLRFGRK----
C.sinica-FLP-18  (127) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMT---ELFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DMEEHYAGVLLKKSVPGVLRFGRK----
C.elegans-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMA---DSFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DLEEHYAGVLLKKSVPGVLRFGRK----
C.briggsae-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYTE---EMFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DLEEHYAGVLLKKSVPGVLRFGRK----
C.nigoni-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYTE---EMFDKRSEVPGVLRFGKR-------------DVPGVLRFGKRS-----------------DLEEHYAGVLLKKSVPGVLRFGRK----
C.latens-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMT---ELFDKRSEVPGVLRFGKR-------------DVPGVLRFGKR------------------SIEEHYAGVLLKKSVPGVLRFGRK----
C.remanei-FLP-18  (110) RFGKRSYFDEKKSVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMN---ELFDKRSEVPGVLRFGKR-------------DVPGVLRFGKR------------------SIEEHYAGVLLKKSVPGVLRFGRK----
C.japonica-FLP-18  (104) ------------SVPGVLRFGKR--------------DVPMDKREIPGVLRFGKRDYMA---ELFDKRSEVPGVLRFGKR-------------GVPGVLRFGKRS-----------------DFEEHYAGVLLKKSVPGVLRFGRK----

Csp.34-FLP-18  (104) ------------SVPGVLRFGKRS-------------YFDDQKRTVPGVLRFGKREYIE---ELFNKRSEVPGVLRFGKR-------------DVPGVLRFGKP-------------------FQVFFALVASEFPMMDNPKCVNNIQMI
H.bacteriophora-FLP-18 (1) ------------------------------------------KRSVPGVLRFGKR--------------TVPGVLRFGKRE--------------DI-----------------------------------------------------

B.xylophilus-FLP-18  (116) ------------AVPGVLRFGKRS--------------------DMPGVLRFGKR-----------DGAEMPGVLRFGKKS------------EMPGVLRFGKR------------------SDMPGVLRFGKRGDMPGVLRFGRK----
G.pulchrum-FLP-18 (34) ------------NVPGVLRFGKREE-------------------DIPGVLRFGKR------------EDVMPGVLRFGKKN------------DVPGVLRFGKR------------------NEVPGVLRFGKR-TMPGMLRFGRR----
P.sambesii-FLP-18  (247) ------------AMPGVLRFGKKS--------------------DIPGVLRFGKR-----------DDGAMPGVLRFGKKS------------DIPGVLRFGKRGDSDM---PGVLRFGK--RDMPGVLRFGKRDDIPGVLRFGRR----
P.arcanus-FLP-18 (78) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.pacificus-FLP-18  (152) ARE---KRIERKGASILALLRKVG--------------------REYGVLRFGKRSV----------GMDSDMETLIFKKS-------------VPGVLRFGRK----------------------------------------------
P.japonicus-FLP-18  (115) -----------------------------------------------GVLRFGKRS-A---------GMDSDMETLIFKKS-------------VPGIHYRFLH----------------------------------------------

P.entomophagus-FLP-18  (101) -----------------------------------------------GVLRFGKRSS----------GMESEMEGLIFKKS-------------VPGVLRFGRK----------------------------------------------
P.exspectatus-FLP-18 (27) ------------------------------------------------------------------------------------------------------------------------------------------------------

P.mayeri-FLP-18  (122) R---------KVG-------------------------------KEYGVLRFGKRSPA---------MDSDIMEGLVFKKS-------------VPGVLRFGRKFANFALHSWFLLTARGIVGAGKSLTATLLPPITLLSLSLSPPPDKL
P.fissidentatus-FLP-18 (73) -----------------------------------------------GVLRFGKRS-----------MDGSDMEGLIFKKS-------------VPGVLRFGRK----------------------------------------------

P.maxplancki-FLP-18 (97) ------------------------------------------------------------------------------------------------------------------------------------------------------
P.giblindavisi-FLP-18  (135) -----------------------------------------------GVLRFGKRS-------------DMPGVLRFGKKS-------------VPGVLRFGRK----------------------------------------------
S.carpocapsae-FLP-18  (124) R-------FGKREIPGVLRFGKRD--------------------EIPGVLRFGKKSE-------------MPGVLRFGKRN-------------VPGVLRFGRK----------------------------------------------

S.carpocapsae-FLP-18#2  (124) R-------FGKREIPGVLRFGKRD--------------------EIPGVLRFGKKSE-------------MPGVLRFGKRN-------------VPGVLRFGRK----------------------------------------------
S.scapterisci-FLP-18  (121) ---------GKN----LKGDKLGQ--------------------KMP-VGAFSVSAN-------------EKSPESFGSEN-------------ATRSPAC-------------------------------------------------

S.feltiae-FLP-18  (125) R-------FGKRDIPGVLRFGKRD--------------------DIPGVLRFGKKSE-------------MPGVLRFGKRN-------------VPGVLRFGRK----------------------------------------------
S.monticolum-FLP-18  (122) R-------FGKREIPGVLRFGKRD--------------------EIPGVLRFGKKSE-------------MPGVLRFGKRN-------------VPGVLRFGRK----------------------------------------------

S.glaseri-FLP-18 (1) ---------------------------------------------------FGKKSE-------------MPGVLRFGKRN-------------VPGVLRFGRK----------------------------------------------
D.medinensis-FLP-18 (65) ------------KNDVPGVLEKKD--------------------PIPGVLRFGKRD-------------EIPGVLRFGKRS-------------ESDGFTLIKKMPGLRF----------------------------------------

T.circumcincta-FLP-18 (75) -------------------------------------------KSMPGVLRFGKRNVPG---VLRFGKREMPGVLR--------------------------------------------------------------------------
E.vermicularis-FLP-18  (112) -------------KQSFYKFPQKRNSQSN----------RLGKKNMPGIIRFGRR-----------------------------------------------------------------------------------------------

S.muris-FLP-18 (1) ------------------------------------------KKNMPGIIRFGRR-----------------------------------------------------------------------------------------------
M.japonica-FLP-18 (1) ---------------------------------------------------------------------NIPGVLRFGKKS-------------VPGVLRFGRK----------------------------------------------
H.placei-FLP-18 (67) -------------------------------------------KSMPGIYKPENRDFST-------------------------------------------------------------------------------------------

N.americanus-FLP-18 (30) ------------------------------------------------------------------------------------------------------------------------------------------------------
D.coronatus-FLP-18 (98) ------------SVPGVLRFGKRD---------------------IPGLLRFGKRD-------------EIPGVLRFGKRS-------------VDFAEDFDGENFVKKSMPGVLRFGRK------------------------------

D.pachys-FLP-18 (43) ------------SVPGVLRFGKRD---------------------VPGLLRFGKRD-------------EIPGVLRFGKRS-------------VDFAEDFDGENFVKK-----------------------------------------
O.tipulae-FLP-18 (98) ------------SVPGVLRFGKRD--------------------PMPGVLRFGKR-------------EEIPGVLRFGKRG------------DMPGVLRFGKR------------------EDMPGVLRFGKR-AVPGVLRFGKR----

P.redivivus-FLP-18  (139) ------------NVPGVLRFGKRS--------------------DMPGVLRFGKKRAFE---D---GAMDMPGVLRFGKRAGFES-------GDMPGVLRFGKR------------------GDMPGVLRFGKRGDMPGVLRFSKRASAF
G.pallida-FLP-18 (69) ----------------VLRFGK--------------RGPQHEKKAVPG-----VLRFG--------KRAEVPGVLRFGKRM--------------PQVLRFG------------------------------------------------

G.rostochiensis-FLP-18 (92) ----------------VLRFGK--------------RGPQHEKKAVPGA--PLRLMLF--------LCFSFPLFHRSDRQM--------------RHSLPFQPSFVASLVSPNIFK----------------------------------
H.glycines-FLP-18 (79) ----------------VLRFGK--------------RGPQHEKKAVPG-----VLRFG--------KRADVPGVLRFGKRM--------------PQVLRFG------------------------------------------------
M.arenaria-FLP-18  (119) ----------------VLRFGKRD------------RVVIQEKKAVPGVLRFGKRQSQ--------ESGAVPGVLRFGKRM--------------PQVLRFGK-----------------------------------------------
M.incognita-FLP-18  (119) ----------------VLRFGKRD------------RVVIQEKKAVPGVLRFGKRQSQ--------ESGAVPGVLRFGKRM--------------PQVLRFGK-----------------------------------------------
M.javanica-FLP-18  (125) ----------------VLRFGKRD------------RVVIQEKKAVPGVLRFGKRQSQ--------ESGAVPGVLRFGKRM--------------PQVLRFGK-----------------------------------------------

M.enterolobii-FLP-18  (119) ----------------VLRFGKRD------------RVVIQEKKAVPGKLQL--------------------------------------------------------------------------------------------------
M.floridensis-FLP-18  (119) ----------------VLRFGKRD------------RVVIQEKKAVPGKPCFNIK-----------------------------------------------------------------------------------------------

M.hapla-FLP-18  (126) ----------------ECSVLAKD------------KLKRVEQ--SPACSDSAKECPK--------FYDLENRSLIPKKTN---------------------------------------------------------------------
M.graminicola-FLP-18 (87) ----------------VLRFGKRD------------RVVVQEKKAVPGVLRFGKRQAQ--------EGGAVPGVLRFGKRM--------------PQVLRFGK-----------------------------------------------
T.callipaeda-FLP-18 (56) ------------NVPGVLRFGKR--------------------------DDD------------------IPGVLRFGKRP-------------VPGVLRFG------------------------------------------------
P.trichosuri-FLP-18  (120) ------------AVPGVLRFGKRRD-MPGV------LRFGKR-GDMPGVLRFGKRG-------------DMPGLLRFGKRR------------DMPGVLRFGKRGDMP-----GLLRFGKRPSSFENFYLDKK--DMPGLLRFGK-----
S.papillosus-FLP-18  (120) ------------NVPGVLRFGKR--------------------GDMPGVLRFGKRD-------------QIPGLLRFGKRG------------DMPGVLRFGKRDQIP-----GLLRFGKRP-SYESFIIDKK--DMPGLLRFGK-----

S.venezuelensis-FLP-18  (120) ------------NVPGVLRFGKR--------------------GDMPGVLRFGKRD-------------QIPGLLRFGKRG------------DMPGVLRFGKRDQIP-----GLLRFGKRP-SYESFIIDKK--DMPGLLRFGK-----
S.ratti-FLP-18  (120) ------------AVPGVLRFGKR--GVPGL------LRFGKR-DDMPGLLRFGKRD-------------QIPGLLRFGKRG------------DMPGVLRFGKREQIP-----GLLRFGKRP-SFENYMLDKK--DMPGLLRFGK-----

S.stercoralis-FLP-18  (120) ------------AVPGVLRFGKR--GVPGL------LRFGKR-DDMPGLLRFGKRD-------------QIPGLLRFGKRG------------DMPGVLRFGKR-------------P-----SYDDFLIDKK--DMPGLLRFGK-----
M.belari-FLP-18 (87) ----------------FIRFGR--------------SDGDMQKKEMPGVLRFGKRSPQ--------EKKSMPGVLRFETRS--------------PAFFALERKACLECSVLEESKR---------------------------------

R.culicivorax-FLP-18  (126) -------------NDGDESYEDENDDETYEEKRALPGVLRFGKKAMPGVMRFGKRWSGGAGAALSPYDGDDDDEAFYNAYKQRWASRIRKAMPGVMRFGKRSAVKRAGGAIAIGGKHSMPRVMRFG------------------------
T.muris-FLP-18 (66) --------------IGADEYASKFPHFLYKSN--------HIANDVPGLMRFGKKSVVP-----SEQLEVLDGSLMA-------------------------------------------------------------------------

S.baturini-FLP-18 (85) -------------ASMMQYEKS----------------------QLPGMMRFGRNYVP---DTYSDYLNGEALTNTE-------------------------------------------------------------------------
T.britovi-FLP-18 (61) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------

T.patagoniensis-FLP-18 (66) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
T.spiralis-FLP-18 (61) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------

Tsp.8-FLP-18 (61) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
T.murrelli-FLP-18 (66) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------

Tsp.6-FLP-18 (66) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
Tsp.9-FLP-18   (66) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------

T.nativa-FLP-18 (51) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
T.nelsoni-FLP-18 (56) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYLT-----------------------------------------------------------------------
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T.papuae-FLP-18 (51) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
T.pseudospiralis-FLP-18 (61) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------
T.zimbabwensis-FLP-18 (61) -------------VQGYDRYDD----------------------SAPGLMRFGKRSYS---RQLHDKFGDSDLRLRYVT-----------------------------------------------------------------------

T.suis-FLP-18  (119) -------------YYNAHFAKN----------------------GIRYGGLEDILQPN---QMYSRINGPITVEPIMSFQETIYRSRK--------------------------------------------------------------
T.trichiura-FLP-18 (19) ------------------------------------------------------------------------------------------------------------------------------------------------------

  Rhabditophanes-FLP-18  (115) KKSMP-------GFGSPMRFGKRG---------------FDEEKSMPLVMRFGKRSDFQ---YYNLNKKDMPGNLRFGKKS------------GMSDSLMLGKKSDMPGKSKVR------------------------------------ 
451 498 

A.caninum-FLP-18  (145) ------------------------------------------------
A.ceylanicum-FLP-18  (149) ------------------------------------------------
A.duodenale-FLP-18  (145) ------------------------------------------------
S.vulgaris-FLP-18  (142) ------------------------------------------------

A.costaricensis-FLP-18  (146) ------------------------------------------------
H.contortus-FLP-18  (171) ------------------------------------------------
H.polygyrus-FLP-18  (178) ------------------------------------------------

N.brasiliensis-FLP-18 (84) ------------------------------------------------
D.viviparus-FLP-18  (104) ------------------------------------------------

A.nanus-FLP-18  (252) ------------------------------------------------
L.sigmodontis-FLP-18 (16) ------------------------------------------------

H.mephisto-FLP-18  (297) ------------------------------------------------
D.dipsaci-FLP-18  (149) ------------------------------------------------

A.cantonensis-FLP-18 (96) ------------------------------------------------
O.dentatum-FLP-18  (133) ------------------------------------------------

C.goldi-FLP-18 (17) ------------------------------------------------
D.destructor-FLP-18  (262) PGVLRFG-----------------------------------------

A.lumbricoides-FLP-18  (204) ------------------------------------------------
A.suum-FLP-18  (162) ------------------------------------------------
T.canis-FLP-18  (195) ------------------------------------------------

A.simplex-FLP-18  (192) ------------------------------------------------
P.univalens-FLP-18 (75) ------------------------------------------------

A.viteae-FLP-18  (122) ------------------------------------------------
L.loa-FLP-18  (145) ------------------------------------------------

E.elaphi-FLP-18  (100) ------------------------------------------------
D.immitis-FLP-18 (84) ------------------------------------------------
B.malayi-FLP-18  (150) ------------------------------------------------
B.timori-FLP-18 (88) ------------------------------------------------
B.pahangi-FLP-18  (102) ------------------------------------------------

W.bancrofti-FLP-18 (89) ------------------------------------------------
O.flexuosa-FLP-18 (84) ------------------------------------------------
O.ochengi-FLP-18 (57) ------------------------------------------------
O.volvulus-FLP-18  (132) ------------------------------------------------
C.angaria-FLP-18  (192) ------------------------------------------------
C.brenneri-FLP-18  (191) ------------------------------------------------

C.tropicalis-FLP-18  (209) ------------------------------------------------
C.sinica-FLP-18  (226) ------------------------------------------------
C.elegans-FLP-18  (209) ------------------------------------------------
C.briggsae-FLP-18  (209) ------------------------------------------------
C.nigoni-FLP-18  (209) ------------------------------------------------
C.latens-FLP-18  (208) ------------------------------------------------
C.remanei-FLP-18  (208) ------------------------------------------------
C.japonica-FLP-18  (191) ------------------------------------------------

Csp.34-FLP-18  (194) SLFSLQSVSFNSLNHDICLVFTMILYVVNSRAPYD-------------
H.bacteriophora-FLP-18 (28) ------------------------------------------------

B.xylophilus-FLP-18  (189) ------------------------------------------------
G.pulchrum-FLP-18  (106) ------------------------------------------------
P.sambesii-FLP-18  (333) ------------------------------------------------
P.arcanus-FLP-18 (78) ------------------------------------------------

P.pacificus-FLP-18  (210) ------------------------------------------------
P.japonicus-FLP-18  (149) ------------------------------------------------

P.entomophagus-FLP-18  (135) ------------------------------------------------
P.exspectatus-FLP-18 (27) ------------------------------------------------

P.mayeri-FLP-18  (210) LLYHPAVWIKD-------------------------------------
P.fissidentatus-FLP-18  (106) ------------------------------------------------

P.maxplancki-FLP-18 (97) ------------------------------------------------
P.giblindavisi-FLP-18  (166) ------------------------------------------------
S.carpocapsae-FLP-18  (175) ------------------------------------------------

S.carpocapsae-FLP-18#2  (175) ------------------------------------------------
S.scapterisci-FLP-18  (162) ------------------------------------------------

S.feltiae-FLP-18  (176) ------------------------------------------------
S.monticolum-FLP-18  (173) ------------------------------------------------

S.glaseri-FLP-18 (28) ------------------------------------------------
D.medinensis-FLP-18  (117) ------------------------------------------------

T.circumcincta-FLP-18  (105) ------------------------------------------------
E.vermicularis-FLP-18  (144) ------------------------------------------------

S.muris-FLP-18 (14) ------------------------------------------------
M.japonica-FLP-18 (23) ------------------------------------------------
H.placei-FLP-18 (83) ------------------------------------------------

N.americanus-FLP-18 (30) ------------------------------------------------
D.coronatus-FLP-18  (159) ------------------------------------------------

D.pachys-FLP-18 (93) ------------------------------------------------
O.tipulae-FLP-18  (168) --GDMPGVLRFGKR-------GFEDYDEIPGILLKKSVPGVLRFGKK- 

     P.redivivus-FLP-18  (226) ENGDMPGVLRFGKRSDMPGVLRFGKRFELAYLDKKNDIPGVLRFGKK- 
       G.pallida-FLP-18  (114) ------------------------------------------------ 
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G.rostochiensis-FLP-18  (154) ------------------------------------------------
H.glycines-FLP-18  (124) ------------------------------------------------
M.arenaria-FLP-18  (172) ------------------------------------------------
M.incognita-FLP-18  (172) ------------------------------------------------
M.javanica-FLP-18  (178) ------------------------------------------------

M.enterolobii-FLP-18  (143) ------------------------------------------------
M.floridensis-FLP-18  (146) ------------------------------------------------

M.hapla-FLP-18  (169) ------------------------------------------------
M.graminicola-FLP-18  (140) ------------------------------------------------
T.callipaeda-FLP-18 (89) ------------------------------------------------
P.trichosuri-FLP-18  (213) ------------------------------------------------
S.papillosus-FLP-18  (200) ------------------------------------------------

S.venezuelensis-FLP-18  (200) ------------------------------------------------
S.ratti-FLP-18  (211) ------------------------------------------------

S.stercoralis-FLP-18  (199) ------------------------------------------------
M.belari-FLP-18  (152) ------------------------------------------------

R.culicivorax-FLP-18  (239) ------------------------------------------------
T.muris-FLP-18  (116) ------------------------------------------------

S.baturini-FLP-18  (124) ------------------------------------------------
T.britovi-FLP-18  (102) ------------------------------------------------

T.patagoniensis-FLP-18  (107) ------------------------------------------------
T.spiralis-FLP-18  (102) ------------------------------------------------

Tsp.8-FLP-18  (102) ------------------------------------------------
T.murrelli-FLP-18  (107) ------------------------------------------------

Tsp.6-FLP-18  (107) ------------------------------------------------
Tsp.9-FLP-18  (107) ------------------------------------------------ 

T.nativa-FLP-18 (92) ------------------------------------------------
T.nelsoni-FLP-18 (97) ------------------------------------------------
T.papuae-FLP-18 (92) ------------------------------------------------

T.pseudospiralis-FLP-18  (102) ------------------------------------------------
T.zimbabwensis-FLP-18  (102) ------------------------------------------------

T.suis-FLP-18  (169) ------------------------------------------------
T.trichiura-FLP-18 (19) ------------------------------------------------

  Rhabditophanes-FLP-18  (192) ------------------------------------------------ 
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Figure S3. Differential expression of As-flp-18 and As-npr-4 and -5 in Ascaris body wall and 
ovijector tissue.  

S19

Supplementary information for Figure S3: Tissue (ovijector and body wall) was excised from 
adult female Ascaris suum.  Body wall tissue contains the neuronal input to the ovijector.  Ovijector 
tissue contains muscle based NP-GPCRs.  Total RNA was extracted, quantified and assessed for 
integrity.  The Centre for Genomic Research (Liverpool University) constructed RNAseq libraries and 
conducted sequencing.  Six data files (n=3 for each tissue) containing 120 million, 120bp reads per file/
tissue were generated.  All data were clipped, groomed and processed through a quality control pipeline 
(Galaxy.org) prior to analysis.  For each RNA-Seq dataset, relevant adapter sequences and low quality 
regions were trimmed, and reads were filtered based on length and complexity.  Remaining, high-
quality reads were aligned to A. suum genome assembly 23 using Tophat2 (version 2.0.8, default 
parameters) and the genome annotation (gff3 file) as a guide.  The number of reads associated with 
each gene was tallied using HTSeq-Count.  Data are represented in FPKM (threshold for expression 1 
FPKM).
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