23503229_NP_036609.1 Hom. sap M
109103475_XP_001109933.1 Mac.mul M
114578240 %P 001159082 1 Pan.tro M
145046242_NP_058037.2 Mus.mus M
157819565 N8_001100070.1 Rat.noz
296223508 XP 002757641 .1 Calldac u
297667293 XP 002811914 .1 Pon.abe M
301772208_XP_002921518.1 Ail.mel M
57098367 Xp_532997.1 Can.lup
77735645_NP_001029518.1 Bos.tau M
126332308_XP_001376827.1 Mon. dom 1
301171229 _NP_001180336.1 Xen.lae A
62752863 Np_001015807. 1 Xen.tro A
47219971_CAG11504.1 Tet.nig F
45387681 NP_991197.1 ban.rer F
198419506_XP_002120990.1 Cio.int T
313247266 CBL5552.1 Gik.dio T
72085877_XP_791639.1 Str.pur E
196009845 XP_002114788.1 Triladh B
156385349 _XP_001633593.1 Nem.vec D
OPAL1

144953882 _NP_001077382.1 Hom. sap
302564001 NP 001181515.1 Mac.mul
119928296 _XP_591217.3 Bos.tau
73998403 Xp_863269.1 Can.lup
149689702_XP_001498594.1 Equ.cab
188595653 NP 0011209561 Rat.nor
194679003_XP_001251288.2 Bos.tau
295317411 NP 0011712831 tus Lmus
296221114_XP_002756610.1 cal.jac
301756200 X 002913965 .1 AL

291404741 XP_002718630.1 ory

F
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311271783 XP_001929192.2 sus.scr
126273455_XP_001378815.1 Mon..dom
139634542 %P 0015117201 orn.ana
50749735 XP_421732.1 Gal.gal
224052738_XP_002196831.1 Tae.gut
147901233 NP_001090795.1 Xen.tro
47208285 CAF93612.1 Tet.nig
113195574_NP_001037798.1 Dan.rer
66472484 _NP_001018467.1 Dan.rer
VOPPL
106507239_NP_110423.3 Hom.sap M
109066517_XP_001106718.1 Mac.mul M
197100542 NP_001125072.1 Pon.abe M
116004161 NP_001070440.1 Bos.tau M
22122699_NP_666280.1 Mus.mus M
157820805_NP_001102100.1 Rat.nor M
194209571 XP_001497878.2 Equ.cab M
296209293_XP_002751472.1 Cal.jac M
73981878_XP_850711.1 can.lup M
301789573_XP_002930204.1 Ail.mel M
291394927 XP_002713917.1 Ory.cun M
126336554_XP_001379287.1 Mon.dom M
149588164 XP_001507451.1 Orn.ana M
118086103 XP_001235488.1 Gal.gal B
197128240 ACH44738.1 Tae.gut B
118404224 NP_001072426.1 Xen.tro A
148226887 NP_001088316.1 Xen.lae A
47218408 _CAG12679.1 Tet.nig F
169154868_CAQ15188.1 Dan.rer F
Nematodes
17533519 NP_493831.1 Cae.ele N
268567982 XP_002647920.1 Cae.bri N
(domainl) Cae.bri N
(domain2) Cae.bri N
268534372 XP_002632317.1 e.bri N
(domainl) Cae.bri N
(domain2) Cae.bri N
268534370 _XP_002632316.1 ae.bri N
(domain1) Cae.bri N
(domain2) Cae.bri N
308458560_XP_003091617.1 Cae.rem N
308458576 _XP_003091625.1 Cae.rem N
308458582 XF_003091628.1 Cae.rem N
308487256 _XP_003105824.1 Cae.rem N
308467228 _XF_003105810.1 Cae.rem N
308489963_XP_003107174.1 Cae.rem N
308472034_XF_003098246.1 Cae.rem N
308472062_XP_003098260.1 Cae.rem N
308472072 XF_003098265.1 Cae.rem N
308472074_XP_003098266.1 Cae.rem N
308472088_XF_003098273.1 Cae.rem N
308472090 XP_003098274.1 Cae.rem N
308490125 XP_003107255.1 Cae.rem N
308490183 XF_003107284.1 Cae.rem N
308489961 XP_003107173.1 Cae.rem N
308490221 XF_003107303.1 Cae.rem N
308490309_XP_003107347.1 Cae.rem N
308478988 _XF_003101704.1 Cae.rem N
308489805_XP_003107095.1 Cae.rem N
308490077_XF_003107231.1 Cae.rem N
308490255_XP_003107320.1 Cae.rem N
308469989 _XF_003107167.1 Cae.rem N
308490109_XP_003107247.1 Cae.rem N
Insects
48123803_XP_393257.1 Api.mel T
307177330_EFN66503.1 Cam.flo T
170065435_XP_001867938.1 Cul.qui T
157138237_XP_001664191.1 Red.aeg T
158288803_XP_310634.4 Ano.gam T
24641833_NP_572909.1 Dro.mel T
195044851_XP_001991887.1 Dro.gri I
195132279_XP_002010571.1 Dro.moj I
195173853_XP_002027699.1 Dro.per I
195393806_XP_002055544.1 Dro.vir T
195447502 XP_002071242.1 Dro.wil T
198467251 XP_002134632.1 Dro.pse I
194895405_XP_001978246.1 Dro.ere T
195352420_XP_002042710.1 Dro.sec I
195566614_XP_002106875.1 Dro.sim T
194769802_XP_001966990.1 Dro.ana I
195478371_XP_002100497.1 Dro.yak I
Other divergent members
198425220_XP_002121928.1 Cio.int T
198425052 XP_002127288.1 Cio.int T
198414463 XP_002131028.1 Cio.int T
260767755_XF_002588917.1 Bra.flo L
260789101 XP_002589586.1 Bra.flo L
72014801_XP_782362.1 str.pur E
72075930 XP_800378.1 Str.pur £
291243075_XP_002741429.1 sac.kow H
291244645 XP002742205.1 sac.kow H
(domainl) Sac.kow H
(domain2) Sac.kow H
(domain3) Sac.kow H
196019177_XP_002118935.1 ri.adh P
156375386_XP_001630062.1 Nem.vec D
156364631 %P 0016264501 Nem.vec D
118381166_XP_001023744.1 Tet.the C
c

118374781 XP_001020578.1
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Figure S6. Multiple sequence alignment of the WBP1/VOPP1 family. This alignment includes aligned regions of the
cysteine-rich domains and predicted transmembrane segments (labeled TM at the bottom). The divergent C-terminal
low complexity regions for these sequences are not aligned. The sequences are denoted by NCBI gi numbers and
accession numbers. Starting residue numbers are shown before the sequences. Conserved cysteines are shaded in
yellow. Mutations in conserved cysteines are shaded in . The four positions with mainly aromatic residues are in
red letters.Cysteines near the C-terminal ends of predicted transmembrane segments are shaded in gray. Arginines
and lysines near the C-terminal ends of predicted transmembrane segments are shown as blue letters. PY motifs
(PPxY or LPxY) in the C-terminal regions after the predicted transmembrane segments are colored in eyan. Sequences
with tandem cysteine-rich domains have names shaded in green. Species abbreviations are as follows: Aed.aeg, Aedes
aegypti; Ail.mel, Ailuropoda melanoleuca; Ano.gam, Anopheles gambiae; Api.mel, Apis mellifera; Bos.tau, Bos taurus;
Bra.flo, Branchiostoma floridae; Cae.bri, Caenorhabditis briggsae; Cae.bri, Caenorhabditis briggsae; Cae.ele,
Caenorhabditis elegans; Cae.rem, Caenorhabditis remanei; Cal.jac, Callithrix jacchus; Cam.flo, Camponotus floridanus;
Can.lup, Canis lupus; Cio.int, Ciona intestinalis; Cul.qui, Culex quinquefasciatus; Dan.rer, Danio rerio; Dro.ana,
Drosophila ananassae; Dro.ere, Drosophila erecta; Dro.gri, Drosophila grimshawi; Dro.mel, Drosophila melanogaster;
Dro.moj, Drosophila mojavensis; Dro.per, Drosophila persimilis; Dro.pse, Drosophila pseudoobscura; Dro.sec,
Drosophila sechellia; Dro.sim, Drosophila simulans; Dro.vir, Drosophila virilis; Dro.wil, Drosophila willistoni; Dro.yak,
Drosophila yakuba; Equ.cab, Equus caballus; Gal.gal, Gallus gallus; Hom.sap, Homo sapiens; Mac.mul, Macaca
mulatta; Mon.dom, Monodelphis domestica; Mus.mus, Mus musculus; Nem.vec, Nematostella vectensis; Oik.dio,
Oikopleura dioica; Orn.ana, Ornithorhynchus anatinus; Ory.cun, Oryctolagus cuniculus; Pan.tro, Pan troglodytes;
Pon.abe, Pongo abelii; Rat.nor, Rattus norvegicus; Sac.kow, Saccoglossus kowalevskii; Str.pur, Strongylocentrotus
purpuratus; Sus.scr, Sus scrofa; Tae.gut, Taeniopygia guttata; Tet.the, Tetrahymena thermophila; Tet.nig, Tetraodon
nigroviridis; Tri.adh, Trichoplax adhaerens; Xen.tro, Xenopus tropicalis; and Xen.lae, Xenopus laevis. A one letter code
after species abbreviations denotes the following species information: M, mammalian; B, bird; A, amphibian; F, fish; T,
tunicate; L, lancelet; E, echinoderm; H, hemichordate; N, nematode; |, insect; P, placozoan; D, cnidarian and C, ciliate.



