100

S
n
O 80
=
wn
Y=
O 60 -
=
% :
= 40¢ |
© :
©
S
S 20} -
)
x
LL .
O ! I ! | :
0 20 40 60 80 100

Informative characters in sites (%)

Supplementary Fig. S1. Identification of non-informative sites. The graphic
represents the number of sites that would be excluded given a cutoof of different
percentages of informative characters in sites. An exclusion of sites with less
than 10% of informative characters, would result in excluding 74.94% of the
sites from the alignment. However, when excluding sites with less than 90%
informative characters, the exclusion of sites only rose to 79.75% of the
alignment. This shows us that our alignment presented a majority of sites with
very little information compared to sites that concentrated most of the relevant
information for our subsequent analyses. Script used in this analysis is available
in Supplementary Data S1.
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Supplementary Fig. S2. Comparison of the representativeness of the
original HMMER-generated dataset, the filtered subset used for the initial
alignment and resulting final aligned dataset after editing by exclusion of
non-informative sites. A identity matrix of all sequences in those datasets were
calculated to each reference sequence (E. multilocularis NPC1A and NPC1B, H.
microstoma NPC1A and NPC1B, and Human NPC1 and NPC1L1). The number
of sequences for each identity value was plotted. This generates identity
patterns to each reference sequence, in each analysed dataset. Comparisons of
those patterns suggest that after the filterring of the dataset, and after the
exclusion of non-informative sites of the alignment, the retained sites maintained
the representativeness of the initial dataset, demonstrating that the final protein
alignment remains appropriate for further evolutionary analyses. Script used in
this analysis is available in Supplementary Data S2.



1 MCU_NPC1A [MCU_NPC1A]

1 Emu_NPC1A [Emu_NPC1A]

1 Egr_NPC1A [Egr_NPC1A]

1 EcG_NPC1A [EcG_NPC1A]

1 TmG_NPC1A [TmG_NPC1A]

1 TSA_NPC1A [TSA_NPC1A]

1 HmN_NPC1A [HmN_NPC1A]

1 HDI_NPC1A [HDI_NPC1A]

2 Hymenolepis diminuta [AOA564YIR3_HYMDI]

1 MCU_NPC1B [MCU_NPC1B] T d g d
1 Emu_NPC1B [Emu_NPC1B] a r I ra a
1 Egr_NPC1B [Egr_NPC1B]
1 EcG_NPC1B [EcG_NPC1B]

| 1 TmG_NPC1B [TmG_NPC1B] N m t d
1 TSA_NPC1B [TSA_NPC1B] e a O a
1 TAS_NPC1B [TAS_NPC1B]
1 Taenia asiatica [AOAOR3W6D3_TAEAS]
1 TsM_NPC1B [TsM_NPC1B] A th p d
1 HmN_NPC1B [HmN_NPC1B] r ro O a
1 HDI_NPC1B [HDI_NPC1B]
1 Hymenolepis diminuta [AOA564YH65_HYMDI]

1 Schistocephalus solidus [AOAOX3PN78_SCHSO] I N Secta 1 [CI a SS]

1 Schistosoma mansoni [AOA3QOKEP8_SCHMA]
1 Opisthorchis viverrini. [AOA074Z5P5_9TREM]
1 Opisthorchis felineus. [AOA4S2KL66_OPIFE]
1 Fasciola hepatica [AOA4EORLU6_FASHE]

ol hepat Insecta 2 [class]
1 Fasciola gigantica [AOA504YVC1_FASGI]

4 Macrostomum lignano. [AOA267FSF3_9PLAT]
5 Macrostomum lignano. [AOA267H6U1_9PLAT] -
1 Macrostomum lignano. [AOA267FOF5_OPLAT] B ra C h | o p O d a

Platyhelminthes

Annelida

2 Macrostomum lignano. [AOA1I8I3Z5_9PLAT]
3 Macrostomum lignano. [AOA267EV]5_9PLAT]
6 Macrostomum lignano. [AOA1I8HDKO_9PLAT]
7 Macrostomum lignano. [AOA267DYG3_9PLAT]
8 Macrostomum lignano. [AOA267F446_9PLAT]
1 Helobdella robusta [TIED81_HELRO]
2 Hypsibius dujardini [AOA1WOX5X6_HYPDU]
1 Hypsibius dujardini [AOA1WOWP30_HYPDU]
1 Ramazzottius varieornatus [AOA1D1VKP4_RAMVA]
1 Globodera pallida [AOA183CB79_GLOPA]
1 Rhabditophanes sp. [AOA1I8D5C5_9BILA]
1 Parastrongyloides trichosuri [AOAON4ZPH1_PARTI]
1 Strongyloides papillosus [AOAONSBFM7_STREA]
1 Strongyloides venezuelensis. [AOAOKOEWJ]8_STRVS]
1 Strongyloides ratti [AOAO90KY14_STRRB]
1 Strongyloides stercoralis [AOAOKOE9F5_STRER]
1 Syphacia muris. [AOA158R554_9BILA]
1 Enterobius vermicularis [AOAON4V5W7_ENTVE]
1 Ascaris suum [F1KQ97_ASCSU]
2 Ascaris suum [F1IKQH8_ASCSU]
1 Dracunculus medinensis [A0A158Q4B8_DRAME]
1 Thelazia callipaeda [AOAONSCL65_THECL]
1 Onchocerca volvulus. [AOA044SWF8_ONCVO] -
1 Onchocerca ochengi [AOA182E8Q6_ONCOC] PO rl fe ra
1 Brugia malayi [AOAOK01916_BRUMA]
1 Litomosoides sigmodontis [AOA3P6SZ58_LITSI]
1 Loa loa [AOA1I7VNY7_LOALO]
2 Loa loa [AOA1SOUIU8_LOALO]
1 Soboliphyme baturini. [AOA183IHM9_9BILA]
2 Soboliphyme baturini. [AOA1831C81_9BILA]
1 Trichuris muris [AOAON5DXQ8_TRIMR] .
1 Trichuris suis [ADAO85MX06_9BILA] P I an ta e [ kl n g d om ]
1 Trichuris trichiura [AOA077ZCK5_TRITR]
1 Trichinella zimbabwensis. [AOAOV1HH]7_9BILA]
1 Trichinella papuae. [AOAOV1MYX5_9BILA]
2 Trichinella pseudospiralis [AOAOV1IUU1_TRIPS] . C h O rd ata ( N PC 1 L)
3 Trichinella pseudospiralis [AOAOVOXY48_TRIPS]
1 Trichinella pseudospiralis [AOAOVOXYU4_TRIPS]
5 Trichinella pseudospiralis [AOAOVOXY86_TRIPS]
4 Trichinella pseudospiralis [AOAOV1FDV6_TRIPS]
1 Trichinella nelsoni. [AOAOVORFP8_9BILA]
1 Trichinella spiralis [AOAOV1ARI2_TRISP]
2 Trichinella patagoniensis. [AOAOV0Z8J2_9BILA]
4 Trichinella britovi [AOAOV1CB0O1_TRIBR]
3 Trichinella murrelli. [AOAOVOTCA5_9BILA]
4 Trichinella sp. [AOAOV1NUI4_9BILA]
2 Trichinella murrelli. [AOAOVOTC55_9BILA]
2 Trichinella britovi [AOAOV1C9U8_TRIBR]
3 Trichinella britovi [AOAOV1C9U6_TRIBR]
3 Trichinella sp. [AOAOVOW2T9_9BILA]
1 Trichinella nativa. [AOAOV1KQC5_9BILA]
5 Trichinella sp. [AOAOVOUMS50_9BILA]
2 Trichinella sp. [AOAOVOUMF6_9BILA]
6 Trichinella sp. [AOAOVOUMQ4_9BILA]
1 Trichinella patagoniensis. [AOAOV0Z7X7_9BILA]
1 Trichinella sp. [AOAOVOUMJO_9BILA]
1 Trichinella murrelli. [AOAOVOTC97_9BILA]
1 Trichinella britovi [AOAOV1C9U9_TRIBR]
1 Tropilaelaps mercedesae. [AOA1VIXBX1_9ACAR]
C 1 Araneus ventricosus [AOA4Y2E852_ARAVE]
1 Nephila clavipes [AOA2P6KUY5_NEPCL]
3 Tetranychus urticae [T1JUZ8_TETUR]
L{: 2 Tetranychus urticae [T1JV20_TETUR]
4 Tetranychus urticae [T1L5T1_TETUR]
1 Ixodes scapularis [AOA4D5RTU7_IXOSC]
1 Ixodes ricinus [V51345_IXORI]
1 Amblyomma triste. [AOA023GNH7_9ACAR]
1 Rhipicephalus pulchellus. [L7LZ50_9ACAR]
1 Rhipicephalus zambeziensis. [AOA224YD70_9ACAR]
1 Rhipicephalus appendiculatus [A0OA131YID2_RHIAP]
1 Tetranychus urticae [T1K437_TETUR]
1 Stegodyphus mimosarum. [AOA087UIN5_9ARAC]
2 Stegodyphus mimosarum. [AOA0O87T6M1_9ARAC]
4 Araneus ventricosus [AOA4Y2BNP6_ARAVE]
2 Araneus ventricosus [AOA4Y2BPZ0_ARAVE]
3 Araneus ventricosus [AOA4Y2BPQO_ARAVE]
2 Ixodes ricinus [V5IFVO_IXORI]
2 Ixodes scapularis [B7PPF5_IXOSC]
3 Ixodes scapularis [AOA4D5RI84_IXOSC]
4 Ixodes scapularis [AOA4D5RIU7_IXOSC]
2 Rhipicephalus pulchellus. [L7M730_9ACAR]
3 Rhipicephalus pulchellus. [L7LVE4_9ACAR]
2 Rhipicephalus appendiculatus [AOA131YKF6_RHIAP]
2 Rhipicephalus zambeziensis. [AOA224YD73_9ACAR]
- 3 Rhipicephalus zambeziensis. [AOA224YD82_9ACAR]
— 1 Strigamia maritima [T1IQG2_STRMM]
— 2 Strigamia maritima [T1IKK3_STRMM]
— 1 Armadillidium vulgare [A0A444TS46_ARMVU]
LC 1 Hirondellea gigas. [AOA2P2I6U1_9CRUS]
1 Penaeus vannamei [AOA3R7MH51_PENVA]
1 Tigriopus californicus [AOA553PFJ2_TIGCA]
2 Tigriopus californicus [AOA553NP21_TIGCA]
1 Folsomia candida [AOA226EIV9_FOLCA]
2 Orchesella cincta [AOA1D2NNS6_ORCCI]
1 Orchesella cincta [AOA1D2MVU1_ORCCI]
2 Folsomia candida [AOA226EU25_FOLCA]
[:1 Daphnia pulex [E9HE42_DAPPU]
2 Daphnia pulex [E9GUJ6_DAPPU]
75 Daphnia magna. [AOAOP5DXI8_9CRUS]
15 Daphnia magna. [AOAOP5XXA0_9CRUS]
14 Daphnia magna. [AOAOP5YS94_9CRUS]
12 Daphnia magna. [AOAOP4WZ29_9CRUS]
17 Daphnia magna. [AOAOP6CE88_9CRUS]
67 Daphnia magna. [AOAOP5XXC4_9CRUS]
13 Daphnia magna. [AOAOP5E9I8_9CRUS]
33 Daphnia magna. [AOAOP5UN81_9CRUS]
- f 3 Daphnia magna. [AOAOP4XMD1_9CRUS]
28 Daphnia magna. [AOAOP5UMX7_9CRUS]
29 Daphnia magna. [AOAOP5D1Z7_9CRUS]
27 Daphnia magna. [AOAOP5YII5_9CRUS]
34 Daphnia magna. [AOAOP5UID8_9CRUS]
25 Daphnia magna. [AOAOP5XQ69_9CRUS]
4 Daphnia magna. [AOAOP5SXT9_9CRUS]
36 Daphnia magna. [AOAOP5SUAS5_9CRUS]
2 Daphnia magna. [AOAOP5T8A0_9CRUS]
16 Daphnia magna. [AOAOP5YVE3_9CRUS]
30 Daphnia magna. [AOAOP5DOH7_9CRUS]
31 Daphnia magna. [AOAOP5D243_9CRUS]
- = 32 Daphnia magna. [AOAOP5DFV9_9CRUS]
18 Daphnia magna. [AOAOP4X9W3_9CRUS]
86 Daphnia magna. [AOAOP5VFY0_9CRUS]
5 Daphnia magna. [AOAOP5E4Y7_9CRUS]
35 Daphnia magna. [AOAOP5AIJ7_9CRUS]
—El Daphnia magna. [AOAON7ZV22_9CRUS]
26 Daphnia magna. [AOAOP4ZP13_9CRUS]
37 Daphnia magna. [AOAOP6E4Y0_9CRUS]
79 Daphnia magna. [AOAOP5KKT2_9CRUS]
. f=——— 57 Daphnia magna. [AOAON8E2G1_9CRUS]
44 Daphnia magna. [AOAOP5GMR5_9CRUS]
C77 Daphnia magna. [AOAOP512J0_9CRUS]
76 Daphnia magna. [AOAOP5G845_9CRUS]
61 Daphnia magna. [AOAOP5GCQ1_9CRUS]
65 Daphnia magna. [AOAOP5SB65_9CRUS]
85 Daphnia magna. [AOAOPSRUM5_9CRUS]
63 Daphnia magna. [AOAOP5IEB4_9CRUS]
41 Daphnia magna. [AOAOP6HRS3_9CRUS]
42 Daphnia magna. [AOAOP5MCD1_9CRUS]
78 Daphnia magna. [AOAOP5MP12_9CRUS]
“~ 58 Daphnia magna. [AOAOP6H075_9CRUS]
38 Daphnia magna. [AOAOP5PM18_9CRUS]
56 Daphnia magna. [AOAON8BCX0_9CRUS]
54 Daphnia magna. [AOAOP6GDN1_9CRUS]
11 Daphnia magna. [AOAOP5K6G9_9CRUS]
24 Daphnia magna. [AOAON8BIM1_9CRUS]
64 Daphnia magna. [AOAOP5H276_9CRUS]
50 Daphnia magna. [AOAOP5I2L9_9CRUS]
53 Daphnia magna. [AOAOPSIFI5_9CRUS]
48 Daphnia magna. [AOAOP5EQ59_9CRUS]
43 Daphnia magna. [AOAOP5K696_9CRUS]
45 Daphnia magna. [AOAOP5HZMO_9CRUS]
47 Daphnia magna. [AOAOP5LB01_9CRUS]
[:39 Daphnia magna. [AOAOP5HH88_9CRUS]
40 Daphnia magna. [AOAOP5QST6_9CRUS]
46 Daphnia magna. [AOAOP5SCK3_9CRUS]
[:59 Daphnia magna. [AOAONS8CAX3_9CRUS]
CG Daphnia magna. [AOAOPSGNN7_9CRUS]
62 Daphnia magna. [AOAOP5GQRO_9CRUS]
[:49 Daphnia magna. [AOAOP5MEG6_9CRUS]
70 Daphnia magna. [AOAON8BPS5_9CRUS]
E60 Daphnia magna. [AOAOP5GB10_9CRUS]

Mollusca

Equinodermata
Chordata (NPC1)

Placozoa

Cnidaria

Fungi [kingdom]

10 Daphnia magna. [AOAOP5G529_9CRUS]
51 Daphnia magna. [AOAOP5HQY8_9CRUS]
— 73 Daphnia magna. [AOAON8BOR0O_9CRUS]
——— 69 Daphnia magna. [AOAOP6E755_9CRUS]
=19 Daphnia magna. [AOAOP5QY80_9CRUS]
—— 66 Daphnia magna. [AOAOP5MLB2_9CRUS]
— 8 Daphnia magna. [AOAOP5IRE9_9CRUS]
——9 Daphnia magna. [AOAOP5L459_9CRUS]
—— 22 Daphnia magna. [AOAOP5QVP5_9CRUS]
74 Daphnia magna. [AOAON8C411_9CRUS]
- 68 Daphnia magna. [AOAOP6E6P7_9CRUS]
7 Daphnia magna. [AOAOP6E3C4_9CRUS]
55 Daphnia magna. [AOAOP6E3B2_9CRUS]
72 Daphnia magna. [AOAOP516B7_9CRUS]
21 Daphnia magna. [AOAON8BY31_9CRUS]
20 Daphnia magna. [AOAOP5KPQ7_9CRUS]
82 Daphnia magna. [AOAOP5G6M7_9CRUS]
23 Daphnia magna. [AOAOP5PZR2_9CRUS]
80 Daphnia magna. [AOAOP5M863_9CRUS]
71 Daphnia magna. [AOAOP5QSY0_9CRUS]
52 Daphnia magna. [AOAOP5SQS0_9CRUS]
81 Daphnia magna. [AOAOP5M1D5_9CRUS]
83 Daphnia magna. [AOAOP5T0X6_9CRUS]
84 Daphnia magna. [AOAOP5GGF6_9CRUS]
2 Pediculus humanus [EOW1Y7_PEDHC]
CZ Rhodnius prolixus [TIH8Y1_RHOPR]
1 Triatoma infestans [AOA023EZQ9_TRIIF]
2 Dendroctonus ponderosae [N6UEG8_DENPD]
3 Dendroctonus ponderosae [N6UHN8_DENPD]
1 Asbolus verrucosus. [A0A482VQ28_9CUCU]
3 Tribolium castaneum [AOA139WDS2_TRICA]
2 Trichomalopsis sarcophagae. [AOA232EIP1_9HYME]
1 Nasonia vitripennis [K7J472_NASVI]
2 Dufourea novaeangliae. [AOA154PP18_DUFNO]
2 Habropoda laboriosa. [AOAOL7ROC8_9HYME]
2 Melipona quadrifasciata. [AOAONOBGEO_9HYME]
2 Apis mellifera [AOAO88ANW3_APIME]
4 Apis cerana [AOA2A3EQS1_APICC]
2 Camponotus floridanus. [E2ARF1_CAMFO]
C 1 Ooceraea biroi [AOA3L8DNW3_OOCBI]
2 Cerapachys biroi [AOA026WQF9_OOCBI]
2 Solenopsis invicta [E9J040_SOLIN]
2 Temnothorax longispinosus. [AOA4S2KZ66_9HYME]
~—| (2 Cyphomyrmex costatus. [AOA195D7R0_9HYME]
2 Trachymyrmex zeteki. [AOA151WFS6_9HYME]
- 2 Trachymyrmex cornetzi. [AOA151ITF2_9HYME]
2 Trachymyrmex septentrionalis. [AOA195EWZ0_9HYME]
2 Acromyrmex echinatior [FAWWI9_ACREC]
2 Atta colombica. [AOA195BRT8_9HYME]
2 Atta cephalotes [AOA158NB66_ATTCE]
3 Culicoides sonorensis [AOA336MXX7_CULSO]
1 Phlebotomus papatasi [AOA1BOD1E4_PHLPP]
3 Nyssomyia neivai. [AOA1L8DY99_9DIPT]
4 Nyssomyia neivai. [AOA1L8DYR8_9DIPT]
2 Corethrella appendiculata. [USEYU3_9DIPT]
1 Aedes aegypti [AOA1S4FMI9_AEDAE]
2 Aedes aegypti [Q16VL3_AEDAE]
1 Anopheles albimanus [AOA182F]Q6_ANOAL]
2 Anopheles atroparvus. [AOA182]GB1_9DIPT]
1 Anopheles sinensis. [AOA084VIFO_ANOSI]
1 Anopheles dirus. [AOA182NDR6_9DIPT]
1 Anopheles farauti. [AOA182QGM2_9DIPT]
1 Anopheles christyi. [AOA182K6I0_9DIPT]
1 Anopheles quadriannulatus [AOA182XLP3_ANOQN]
3 Anopheles gambiae [Q7PS03_ANOGA]
1 Anopheles merus [AOA182V5U4_ANOME]
1 Anopheles arabiensis [AOA182IA55_ANOAR]
1 Anopheles maculatus. [AOA182SKJ1_9DIPT]
2 Anopheles stephensi [AOA182Y7H1_ANOST]
2 Anopheles funestus [AOA182RV52_ANOFN]
1 Anopheles minimus. [AOA182W4Q6_9DIPT]
2 Anopheles culicifacies. [AOA182LVL1_9DIPT]

3 Ceratitis capitata [W8BFO1_CERCA]

3 Bactrocera cucurbitae [AOAOA1XIUO_ZEUCU]
3 Bactrocera dorsalis [AOA034WI75_BACDO]

3 Bactrocera latifrons [AOAOK8UN34_BACLA]
2 Glossina austeni [AOA1A9UE78_GLOAU]

2 Glossina pallidipes [AOA1BOA2Z4_GLOPL]

2 Glossina morsitans [AOA1BOGAD4_GLOMM]
1 Lucilia cuprina [AOAOLOC295_LUCCU]

4 Stomoxys calcitrans [AOA1I8PTT6_STOCA]

4 Musca domestica [AOA1I8M5Y1_MUSDO]
1 Drosophila busckii [AOAOM4EVM7_DROBS]
2 Drosophila grimshawi [B4JXM3_DROGR]
2 Drosophila virilis [B4M3Q5_DROVI]
1 Drosophila navojoa [AOA484ATC8_DRONA]
2 Drosophila mojavensis [B4L379_DROMO]
1 Drosophila willistoni [B4MSW0_DROWI]
2 Drosophila guanche [AOA3BOKEF7_DROGU]
1 Drosophila pseudoobscura [Q29GK5_DROPS]
1 Drosophila persimilis [B4H144_DROPE]
3 Drosophila ananassae [B3NOK3_DROAN]
3 Drosophila ficusphila [AOA1W4V]55_DROFC]
2 Drosophila erecta [B3NY50_DROER]
2 Drosophila yakuba [B4PYK8_DROYA]
2 Drosophila sechellia [B416C1_DROSE]
5 Drosophila melanogaster [NPC1B_DROME]
1 Pediculus humanus [EOVVZ7_PEDHC]
1 Eumeta japonica. [AOA4C1YUYO_9NEOP]
1 Bombyx mori [H9JHQ1_BOMMO]
1 Papilio xuthus [A0A194Q389_PAPXU]
1 Danaus plexippus [AOA212ETH3_DANPL]
1 Chilo suppressalis [AOA437BC78_CHISP]
1 Pectinophora gossypiella [AOA1E1WF36_PECGO]
2 Pectinophora gossypiella [AOA1E1W315_PECGO]
1 Heliothis virescens [AOA2A4JEWO0_HELVI]
2 Heliothis virescens [AOA2A4IDF8_HELVI]
1 Laodelphax striatella [AOA482X068_LAOST]
2 Clastoptera arizonana [AOA1B6ESU7_9HEMI]
1 Clastoptera arizonana [AOA1B6CDV5_9HEMI]
3 Clastoptera arizonana [AOA1B6CM63_9HEMI]
4 Clastoptera arizonana [AOA1B6E7S7_9HEMI]
1 Oncopeltus fasciatus [AOA2R7WBJ9_ONCFA]
1 Rhodnius prolixus [TIH800_RHOPR]
1 Panstrongylus lignarius. [AOA224X9R7_9HEMI]
1 Panstrongylus megistus. [AOA069DY01_9HEMI]
5 Lygus hesperus [AOAOK8SKT4_LYGHE]
6 Lygus hesperus [AOAOK8S4S7_LYGHE]
1 Lygus hesperus [AOAOK8S3EO_LYGHE]
2 Lygus hesperus [AOAOK8S3D6_LYGHE]
8 Lygus hesperus [AOA146LVZ5_LYGHE]
7 Lygus hesperus [AOAOA9X1UO_LYGHE]
3 Lygus hesperus [AOA146KUI8_LYGHE]
4 Lygus hesperus [AOAOA9Z5I2_LYGHE]
1 Zootermopsis nevadensis [AOA067RIQ3_ZOONE]
4 Photinus pyralis [AOA1Y1JZV5_PHOPY]
2 Photinus pyralis [AOA1Y1JY67_PHOPY]
1 Photinus pyralis [AOA1Y1JRU7_PHOPY]
3 Photinus pyralis [AOA1Y1JUW9_PHOPY]
1 Dendroctonus ponderosae [U4UCF2_DENPD]
1 Tribolium castaneum [AOA139WDV5_TRICA]
2 Tribolium castaneum [D2CGO0_TRICA]
1 Trichomalopsis sarcophagae. [A0OA232F5K7_9HYME]
1 Fopius arisanus. [AOAOC9PN45_9HYME]
1 Dufourea novaeangliae. [AOA154PRE1_DUFNO]
1 Habropoda laboriosa. [AOAOL7QV79_9HYME]
1 Melipona quadrifasciata. [AOAONOBJK7_9HYME]
1 Apis mellifera [AOA087ZWG1_APIME]
2 Apis cerana [V9IBI8_APICE]
1 Apis cerana [V9I9A8_APICE]
3 Apis cerana [AOA2A3EN71_APICC]
1 Harpegnathos saltator. [E2C5L5_HARSA]
1 Cerapachys biroi [AOA026WXJ1_OOCBI]
1 Temnothorax longispinosus. [AOA452KI42_9HYME]
1 Solenopsis invicta [E9J1S5_SOLIN]
1 Camponotus floridanus. [E2AJ59_CAMFO]
1 Cyphomyrmex costatus. [AOA15117K5_9HYME]
1 Trachymyrmex zeteki. [AOA151WEB7_9HYME]
1 Trachymyrmex cornetzi. [AOA151IN89_9HYME]
1 Trachymyrmex septentrionalis. [AOA151]JV85_9HYME]
1 Acromyrmex echinatior [F4AWKN5_ACREC]
1 Atta colombica. [AOA195BIN6_9HYME]
1 Atta cephalotes [AOA158NIC6_ATTCE]
1 Culicoides sonorensis [AOA336LHM5_CULSO]
2 Culicoides sonorensis [AOA336LKH8_CULSO]
1 Lutzomyia longipalpis [AOA1BOCML6_LUTLO]
1 Nyssomyia neivai. [AOA1L8DK92_9DIPT]
2 Nyssomyia neivai. [AOA1L8DXZ7_9DIPT]
1 Corethrella appendiculata. [W4VRS2_9DIPT]
1 Aedes albopictus [AOA182GSWS8_AEDAL]
1 Culex tarsalis [AOA1Q3FAB2_CULTA]
2 Culex tarsalis [AOA1Q3FDU7_CULTA]
3 Culex tarsalis [AOA1Q3FEC4_CULTA]
1 Anopheles marajoara. [AOA2M4B9I5_9DIPT]
1 Anopheles braziliensis. [AOA2M3YYE1_9DIPT]
2 Anopheles triannulatus. [AOA2M4A2E5_9DIPT]
1 Anopheles triannulatus. [AOA2M3ZZG3_9DIPT]
3 Anopheles triannulatus. [AOA2M3ZZX1_9DIPT]
1 Anopheles atroparvus. [AOA182IUL1_9DIPT]
1 Anopheles stephensi [A0A182Y098_ANOST]
1 Anopheles gambiae [Q7Q409_ANOGA]
2 Anopheles gambiae [AOA1S4GY52_ANOGA]
1 Anopheles culicifacies. [AOA182MUA8_9DIPT]
1 Anopheles funestus [AOA182RCT9_ANOFN]
1 Drosophila guanche [AOA3B0JHCO_DROGU]
1 Drosophila grimshawi [B4JPL7_DROGR]
1 Drosophila mojavensis [B4KJH6_DROMO]
1 Drosophila virilis [B4M8HO_DROVI]
1 Drosophila ananassae [B3MPM8_DROAN]
2 Drosophila ananassae [AOAOP8Y4I3_DROAN]
1 Drosophila ficusphila [AOA1W4UFV6_DROFC]
2 Drosophila ficusphila [AOA1W4UT29_DROFC]
1 Drosophila erecta [B3N938_DROER]
1 Drosophila yakuba [B4NZ62_DROYA]
1 Drosophila sechellia [B4HWH4_DROSE]
1 Drosophila simulans [AOA0J9QZE1_DROSI]
2 Drosophila simulans [AOA0J9QZT6_DROSI]
3 Drosophila simulans [B4Q8Q7_DROSI]
2 Drosophila melanogaster [X2J9B0_DROME]
4 Drosophila melanogaster [Q9VL24_DROME]
1 Drosophila melanogaster [Q9U5W1_DROME]
3 Drosophila melanogaster [Q7YU59_DROME]
1 Ceratitis capitata [W8AQJ5_CERCA]
2 Ceratitis capitata [W8B0I9_CERCA]
1 Bactrocera cucurbitae [AOAOA1WIT2_ZEUCU]
2 Bactrocera cucurbitae [AOAOA1WH39_ZEUCU]
1 Bactrocera dorsalis [AOA034V8M0_BACDO]
2 Bactrocera dorsalis [AOA034V7H3_BACDO]
1 Bactrocera latifrons [AOAOK8WIE9_BACLA]
2 Bactrocera latifrons [AOAOK8V6WS5_BACLA]
1 Musca domestica [AOA1I8MBW9_MUSDO]
2 Musca domestica [AOA1I8MBW8_MUSDO]
3 Musca domestica [AOA1I8MBX0_MUSDO]
2 Stomoxys calcitrans [AOA1I8PCF8_STOCA]
1 Stomoxys calcitrans [AOA1I8PC77_STOCA]
3 Stomoxys calcitrans [AOA1I8PCD8_STOCA]
1 Glossina brevipalpis. [AOA1A9WHG4_9MUSC]
1 Glossina pallidipes [AOA1BOAH79_GLOPL]
1 Glossina morsitans [AOA1BOFEI5_GLOMM]
1 Glossina austeni [AOA1A9UD14_GLOAU]
1 Glossina fuscipes [AOA1A9Y128_GLOFF]
1 Glossina palpalis [AOA1BOC3R6_9MUSC]
2 Glossina palpalis [AOA1B0C696_9MUSC]
1 Capitella teleta. [R7TF67_CAPTE]
1 Lingula unguis. [AOA1S31392_LINUN]
2 Lingula unguis. [AOA1S3IICO_LINUN]
[: 1 Mizuhopecten yessoensis [A0A210Q408_MIZYE]
1 Crassostrea gigas [K1PF48_CRAGI]
1 Octopus bimaculoides [AOAOL8HN77_OCTBM]
1 Lottia gigantea [V4BBI9_LOTGI]
_C 1 Biomphalaria glabrata [AOA2C9JPL7_BIOGL]
1 Arion vulgaris. [AOAOB7ARF7_9EUPU]
1 Hemifusus tuba. [AOA564DQI8_9CAEN]
1 Pomacea canaliculata [AOA2T7PEB9_POMCA]
1 Stichopus japonicus [AOA2G8LCG5_STIJA]
1 Strongylocentrotus purpuratus [W4XXY6_STRPU] -
1 Branchiostoma floridae [C3ZSNO_BRAFL]
1 Oikopleura dioica [E4X840_OIKDI]
_G3 Ciona intestinalis [F6YGU8_CIOIN]

1 Ciona intestinalis [AOA1W3JG30_CIOIN]
2 Ciona intestinalis [AOA1W5BL14_CIOIN]
5 Ciona savignyi [H2Z3C8_CIOSA]
1 Ciona savignyi [H2Z3D0_CIOSA]
2 Ciona savignyi [H2Z3C9_CIOSA]
4 Ciona savignyi [H2Z3C6_CIOSA]
6 Ciona savignyi [H2Z3C5_CIOSA]
3 Ciona savignyi [H2Z3C7_CIOSA]
1 Petromyzon marinus [S4RDZ4_PETMA]
C 1 Chiloscyllium punctatum [AOA401RR17_CHIPU]
1 Scyliorhinus torazame [A0A401P326_SCYTO]
8 Callorhinchus milii [AOA4W3IVI3_CALMI]
9 Callorhinchus milii [AOA4W31Q26_CALMI]
7 Callorhinchus milii [AOA4W3JGF4_CALMI]
10 Callorhinchus milii [AOA4W3ILU9_CALMI]
2 Callorhynchus milii [VOK8W5_CALMI]
4 Callorhinchus milii [AOA4W31Z43_CALMI]
EG Callorhinchus milii [AOA4W3IM29_CALMI]
5 Callorhinchus milii [AOA4W3IVH8_CALMI]
3 Callorhinchus milii [AOA4W3IM07_CALMI]

-[_LT: 1 Callorhynchus milii [VOKB22_CALMI]

1 Callorhinchus milii [AOA4W3IM80_CALMI]
2 Callorhinchus milii [AOA4W3IM84_CALMI]
1 Latimeria chalumnae [H3BCOO_LATCH]
2 Latimeria chalumnae [H3BCO1_LATCH]
— 1 Lepisosteus oculatus [W5MO0D1_LEPOC]
2 Lepisosteus oculatus [WSMOA9_LEPOC]
1 Scleropages formosus [AOAOP7WXT9_SCLFO]
2 Paramormyrops kingsleyae. [AOA3B3RYG1_9TELE]
1 Paramormyrops kingsleyae. [AOA3B3RYN5_9TELE]
1 3 Paramormyrops kingsleyae. [AOA3B3RWM3_9TELE]
1 Labeo rohita [AOA498P010_LABRO]
—[ 3 Danio rerio [FIQNG7_DANRE]
2 Danio rerio [AOAOR4IZV0_DANRE]
1 Danio rerio [AOA2R8Q2J0_DANRE]
4 Danio rerio [FEN6I8_DANRE]
1 Astyanax mexicanus [W5KYY2_ASTMX]
—— 1 Ictalurus punctatus [AOA2D0T8D4_ICTPU]
_C 1 Pygocentrus nattereri [AOA3B4DVQO_PYGNA]
2 Pygocentrus nattereri [AOA3B4DVS0O_PYGNA]
5 Electrophorus electricus [AOA4W4EQ71_ELEEL]
1 Electrophorus electricus [AOA4W4EQ41_ELEEL]
4 Electrophorus electricus [AOA4W4EPPO_ELEEL]
2 Electrophorus electricus [AOA4W4EMHS_ELEEL]
3 Electrophorus electricus [AOA4W4ENS6_ELEEL]
- e 1 Esox lucius [AOA3P9APQ1_ESOLU]
2 Salmo salar [AOA1S3R4F8_SALSA]
7 Hucho hucho [AOA4W5QRB3_9TELE]
5 Hucho hucho [AOA4W5QR84_9TELE]
6 Hucho hucho [AOA4W5QQK5_9TELE]
_C 1 Oncorhynchus mykiss [AOA060YD83_ONCMY]
1 Salmo salar [AOA1S3LYM4_SALSA]
m -[ 4 Hucho hucho [AOA4W5MX99_9TELE]
3 Hucho hucho [AOA4W5MW86_9TELE]
1 Hucho hucho [AOA4W5MSW5_9TELE]
— 2 Hucho hucho [AOA4W5MUP8_9TELE]
e | Periophthalmus magnuspinnatus. [AOA3B4B3A8_9GOBI]
1 Hippocampus comes [A0A3Q2Z477_HIPCM]
. 1 Anabas testudineus [AOA3Q1HF16_ANATE]
E 1 Mastacembelus armatus [AOA3Q3MRUO_9TELE]
1 Monopterus albus [AOA3Q3RBY7_MONAL]

1 Labrus bergylta [AOA3Q3FTU9_9LABR]
_E 1 Perca flavescens [AOA484CU02_PERFV]
1 1 Gasterosteus aculeatus [G3PZ00_GASAC]

1 Scophthalmus maximus [AOA2U9BIV4_SCOMX]
2 Lates calcarifer [AOA4W6BYP4_LATCA]
4 Lates calcarifer [AOA4W6BYS4_LATCA]
1 Lates calcarifer [AOA4W6C657_LATCA]
5 Lates calcarifer [AOA4W6BYR3_LATCA]
— 3 Lates calcarifer [AOA4W6C4D1_LATCA]
1 Seriola lalandi [AOA3B4YDB8_SERLL]
2 Seriola lalandi [AOA3B4YH33_SERLL]
1 Seriola dumerili [AOA3B4UW67_SERDU]
2 Seriola dumerili [AOA3B4UUQ6_SERDU]
E 1 Stegastes partitus [AOA3B5AWE7_9TELE]
2 Stegastes partitus [AOA3B5B3V7_9TELE]
_C 1 Acanthochromis polyacanthus [AOA3Q1FYK2_9TELE]
2 Acanthochromis polyacanthus [AOA3Q1HK20_9TELE]

-[_E 1 Amphiprion ocellaris [AOA3Q1ANX5_AMPOC]

1 Amphiprion percula [AOA3P8UH62_AMPPE]
2 Amphiprion percula [AOA3P8UI44_AMPPE]
1 Cynoglossus semilaevis [AOA3P8VUE3_CYNSE]
1 Larimichthys crocea [AOAOF8C1G2_LARCR]
_E 1 Collichthys lucidus [AOA4USUWMO_COLLU]
2 Collichthys lucidus [AOA4U5UY23_COLLU]
1 Mola mola [AOA3Q3WSC2_MOLML]
1 Tetraodon nigroviridis [H3DBI8_TETNG]
2 Tetraodon nigroviridis [Q4RWY5_TETNG]
1 Takifugu bimaculatus. [AOA4Z2C257_9TELE]
1 Takifugu rubripes [H2U260_TAKRU]
1 Amphilophus citrinellus [AOA3QOSLCO_AMPCI]
1 Oreochromis niloticus [I3JSF2_ORENI]
2 Oreochromis niloticus [I3JSF3_ORENI]
E 1 Neolamprologus brichardi [AOA3Q4GI40_NEOBR]
2 Neolamprologus brichardi [AOA3Q4MFPO_NEOBR]
1 Haplochromis burtoni [AOA3Q2WN54_HAPBU]

-[_El Pundamilia nyererei. [AOA3B4GTI5_9CICH]

1 Maylandia zebra [AOA3P9DFM2_9CICH]
1 Astatotilapia calliptera [AOA3P8QOHO_ASTCA]
‘E 1 Oryzias javanicus [AOA437DO0L8_ORYJA]

1 Oryzias melastigma [AOA3B3DAP1_ORYME]

2 Oryzias melastigma [AOA3B3BRK2_ORYME]

3 Oryzias latipes [AOA3P9KCA5_ORYLA]
——4 Oryzias latipes [AOA3P9KCC9_ORYLA]

2 Oryzias latipes [H2MTM9_ORYLA]

1 Oryzias latipes [AOA3P9IZT5_ORYLA]

1 Austrofundulus limnaeus. [AOA2I4CXI3_9TELE]
1 Kryptolebias marmoratus [AOA3Q2ZL29_KRYMA]
e 1. Aphyosemion striatum. [AOA1A7XMF2_9TELE]
=1 1 Nothobranchius korthausae. [AOA1A8EZQ8_9TELE]

1 Nothobranchius rachovii [AOA1A8RVZ4_9TELE]

1 Nothobranchius pienaari. [AOA1A8NFZ6_9TELE]
~ 1 Nothobranchius kuhntae [AOA1A813S3_NOTKU]
— 2 Nothobranchius kuhntae [AOA1A8K030_NOTKU]
1 Nothobranchius furzeri [AOA1A7ZU86_NOTFU]
-1 Nothobranchius kadleci. [AOA1A8CDK1_9TELE]
1 Cyprinodon variegatus [AOA3Q2DFM1_CYPVA]
2 Cyprinodon variegatus [AOA3Q2EGD4_CYPVA]
~ 1 Fundulus heteroclitus [AOA146Z7Q8_FUNHE]
— 2 Fundulus heteroclitus [AOA146Z9C2_FUNHE]
6 Fundulus heteroclitus [AOA146Z7WO0_FUNHE]
3 Fundulus heteroclitus [AOA146P5C8_FUNHE]
=7 Fundulus heteroclitus [AOA147B5P5_FUNHE]
8 Fundulus heteroclitus [AOA146Z803_FUNHE]
-4 Fundulus heteroclitus [AOA3Q2P552_FUNHE]
-5 Fundulus heteroclitus [AOA3Q2P4X0_FUNHE]
~—— 1 Gambusia affinis [AOA315VP06_GAMAF]
—E 1 Xiphophorus maculatus [AOA3B5R7Z4_XIPMA]

2 Xiphophorus maculatus [M4APW1_XIPMA]
1 Xiphophorus couchianus [AOA3B5MB84_9TELE]
_C 1 Poecilia reticulata [AOA3P9PU30_POERE]
2 Poecilia reticulata [AOA3P9PUI3_POERE]
‘[ 1 Poecilia mexicana. [AOA3B3Z138_9TELE]
~——1 Poecilia formosa [AOA087XWS5_POEFO]
1 Poecilia latipinna [AOA3B3UTT5_9TELE]
2 Poecilia latipinna [AOA3B3UTA3_9TELE]
=1 Xenopus tropicalis [F7CFS9_XENTR]
L~ 1 Xenopus laevis [AOA1L8FYQ3_XENLA]
1 Anolis carolinensis [G1K8E5_ANOCA]
1 Boa constrictor [AOA2I18B2H4_BOACO]
[: 1 Crotalus horridus [TIESN3_CROHD]
1 Crotalus adamanteus [AOAOF7Z818_CROAD]
‘[— 1 Ophiophagus hannah [V8P1NO_OPHHA]

2 Micrurus lemniscatus [AOA2H6MV74_MICLE]
1 Micrurus lemniscatus [AOA2H6MV60_MICLE]
1 Micrurus spixii [AOA2D4LVX3_9SAUR]
2 Micrurus spixii [AOA2D4LV57_9SAUR]
3 Micrurus spixii [AOA2D4LV26_9SAUR]
_E 1 Alligator mississippiensis [AOA151PHK5_ALLMI]
1 Alligator sinensis [AOA3QOFVZ6_ALLSI]
1 Gopherus agassizii [AOA452J3A7_9SAUR]
~———1 Chelonia mydas [M7BRM6_CHEMY]
1 Pelodiscus sinensis [K7FH26_PELSI]
2 Pelodiscus sinensis [K7FGY8_PELSI]
E 1 Struthio camelus [AOAO93HDR6_STRCA]
1 Tinamus guttatus [AOA099YPK4_TINGU]
1 Anas platyrhynchos [ROKEG6_ANAPL]
1 Callipepla squamata [A0A226MM71_CALSU]
1 Colinus virginianus [A0A226PQL2_COLVI]
1 Gallus gallus [FINQT4_CHICK]
1 Meleagris gallopavo [GINCL6_MELGA]
1 Tyto alba [AOAO93FUNO_TYTAL]
1 Charadrius vociferus [AOAOAOAID7_CHAVO]
1 Tauraco erythrolophus [AOA093CSM4_TAUER]
1 Colius striatus [AOA091K2X5_COLST]
1 Opisthocomus hoazin [AOA091W7X5_OPIHO]
1 Leptosomus discolor [AOA091PBB9_LEPDC]

1 Columba livia [AOA2I0MX56_COLLI]
_E 1 Patagioenas fasciata [AOA1V4KG51_PATFA]
2 Patagioenas fasciata [AOA1V4KGB4_PATFA]

1 Amazona aestiva [AOAOQ3LYL4_AMAAE]
e 1 Acanthisitta chloris [AOA091N4K7_9PASS]
1 Manacus vitellinus [AOA093Q7Y2_9PASS]

—[ 1 Corvus brachyrhynchos [AOA0O91EX33_CORBR]

——C

1 Hirundo rustica [AOA3SMOKQF8_HIRRU]

—[ 1 Ficedula albicollis [U3JUE6_FICAL]
-1 —@ 1 Lonchura striata [AOA218V1G1_9PASE]

1 Chloebia gouldiae [AOA3L8T1M5_CHLGU]
1 Taeniopygia guttata [HOZIN3_TAEGU]
- 1 Cathartes aura [AOA091L9A0_CATAU]
1 Balearica pavonina [AOA087V971_BALRE]
1 Nipponia nippon [AOA091VNH5_NIPNI]
1 Cuculus canorus [AOA091GUY1_9AVES]
1 Fulmarus glacialis [AOA0931Q79_FULGA]
1 Cariama cristata [AOA091M8H1_CARIC]
E 1 Mesitornis unicolor [AOA091SDW7_9GRUI]
1 Pterocles gutturalis [AOA093C053_9AVES]
C 1 Pygoscelis adelie [AOA093P7H3_PYGAD]
1 Aptenodytes forsteri [AOAO87REE7_APTFO]
E 1 Calypte anna [AOA091IW45_CALAN]
1 Haliaeetus albicilla [AOA091P2V4_HALAL]
[: 1 Buceros rhinoceros [AOA091GXC4_BUCRH]
1 Apaloderma vittatum [AOA091P1J9_APAVI]
1 Phalacrocorax carbo [AOA093R4G3_PHACA]
_[:1 Limosa lapponica [AOA2I0U4Q5_LIMLA]
1 Egretta garzetta [AOA091JQE1_EGRGA]
1 Pelecanus crispus [AOA091STB9_PELCR]
1 Phaethon lepturus [AOA091T7G6_PHALP]
1 Ornithorhynchus anatinus [F7FVQ9_ORNAN]

1 Monodelphis domestica [F7G2R7_MONDO]
4@ 1 Vombatus ursinus [A0A4X2JQK0_VOMUR]
1 Sarcophilus harrisii [G3WDA4_SARHA]
E 1 Trichechus manatus [AOA2Y9G4G8_TRIMA]
1 Loxodonta africana [G3TMS9_LOXAF]
. | TUpaia chinensis [L9IF67_TUPCH]
C 1 Oryctolagus cuniculus [U3KNR7_RABIT]
2 Oryctolagus cuniculus [Q9TT75_RABIT]
1 Spermophilus tridecemlineatus [I13M891_ICTTR]
1 Cavia porcellus [HOV7B5_CAVPO]
_E 1 Heterocephalus glaber [G5BTQ9_HETGA]
2 Heterocephalus glaber [AOAOP6K5U3_HETGA]
1 Castor canadensis [AOA250Y7G1_CASCN]
— 1 Dipodomys ordii [AOA1S3F160_DIPOR]
- 1 Neotoma lepida [AOA1A6GG71_NEOLE]
—E 1 Mesocricetus auratus [AOA1U8CIX3_MESAU]

1 Cricetulus griseus [AOA3L7I3E4_CRIGR]

2 Cricetulus griseus [G3HT60_CRIGR]

1 Rattus norvegicus [G3V7K5_RAT]

1 MUS MUSCULUS [NPC1_MOUSE]

1 Mus musculus [Q7TMD4_MOUSE]

2 Mus musculus [Q3U2B2_MOUSE]

1 Tarsius syrichta [AOA1U7TG02_TARSY]

C 1 Otolemur garnettii [HOXBD5_OTOGA]

[ 1 Propithecus coquereli [AOA2K6FX77_PROCO]
1 Saimiri boliviensis [AOA2K6UL71_SAIBB]
2 Saimiri boliviensis [AOA2K6UKX3_SAIBB]

- _E3 Cebus capucinus [AOA2K5S5]8_CEBCA]

1 Cebus capucinus [A0OA2K5S515_CEBCA]
2 Cebus capucinus [AOA2K5S5N5_CEBCA]
3 Aotus nancymaae [AOA2K5CV07_AOTNA]
—E 1 Aotus nancymaae [AOA2K5CV11_AOTNA]
2 Aotus nancymaae [AOA2K5CV08_AOTNA]
4 Callithrix jacchus [U3FMJ3_CALJA]
2 Callithrix jacchus [F7INK6_CALJA]
1 Callithrix jacchus [F7INM5_CALJA]
3 Callithrix jacchus [U3CBB5_CALJA]
E 1 Pongo abelii [H2NW18_PONAB]
2 Pongo abelii [AOA2I8XGC2_PONAB]
C 1 Nomascus leucogenys [AOA2I13G116_NOMLE]
- 2 Nomascus leucogenys [G1R4S7_NOMLE]
3 Pan paniscus [AOA2R8ZK38_PANPA]
1 Pan paniscus [AOA2R8ZK41_PANPA]
2 Pan paniscus [AOA2R8ZGV6_PANPA]
E 1 Gorilla gorilla [G3SJE7_GORGO]
2 Gorilla gorilla [G3QQY7_GORGO]
|| 2 Pan troglodytes [K7BF17_PANTR]
——3 Pan troglodytes [K7DIM3_PANTR]
1 Pan troglodytes [H2QEC5_PANTR]
4 Pan troglodytes [AOA2I3SU78_PANTR]
1 HOMO SAPIENS [NPC1_HUMAN]
1 Homo sapiens [AOA193DRS0_HUMAN]
2 Homo sapiens [AOAOA8ICDO_HUMAN]
— 3 Homo sapiens [Q59GR1_HUMAN]
_E 1 Colobus angolensis [AOA2K5K421_COLAP]

2 Colobus angolensis [AOA2K5K3U3_COLAP]
|~ 3 Rhinopithecus roxellana [AOA2K6QOA9_RHIRO]
—— 1 Rhinopithecus roxellana [AOA2K6Q0C1_RHIRO]
~—— 2 Rhinopithecus roxellana [AOA2K6Q0B4_RHIRO]

3 Rhinopithecus bieti [AOA2K6JX77_RHIBE]
—E 1 Rhinopithecus bieti [AOA2K6IXB2_RHIBE]

2 Rhinopithecus bieti [AOA2K6IX93_RHIBE]
2 Macaca mulatta [HOFUY5_MACMU]
- —— 3 Macaca fascicularis [AOA2K5X5T4_MACFA]
~———1 Macaca mulatta [AOA1D5Q618_MACMU]
2 Macaca fascicularis [AOA2K5X5Q5_MACFA]
—— 3 Macaca mulatta [G7NKH2_MACMU]
———1 Macaca fascicularis [G7PWI5_MACFA]
3 Cercocebus atys [AOA2K5KU74_CERAT]
2 Cercocebus atys [AOA2K5KU89_CERAT]
.. ,—1 Chlorocebus sabaeus [AOAOD9RYM1_CHLSB]
~——1 Cercocebus atys [AOA2K5KUB2_CERAT]
_C 1 Papio anubis [AOA2I3LKU3_PAPAN]

2 Papio anubis [AOA096MSL8_PAPAN]
_E3 Macaca nemestrina [AOA2K6AMN2_MACNE]

1 Macaca nemestrina [AOA2K6AMN9_MACNE]
2 Macaca nemestrina [AOA2K6AMQ2_MACNE]
4 Mandrillus leucophaeus [AOA2K6AAT5_MANLE]
3 Mandrillus leucophaeus [AOA2K6AAUO_MANLE]
1 Mandrillus leucophaeus [AOA2K6AAV1_MANLE]
2 Mandrillus leucophaeus [AOA2K6AAX7_MANLE]
[: 1 Pteropus alecto [L5K297_PTEAL]
1 Myotis lucifugus [G1P8KO_MYOLU]
2 Equus caballus [AOA3Q2HH91_HORSE]
5 Equus caballus [F6XL99_HORSE]
1 Equus caballus [AOA3Q2IC60_HORSE]
3 Equus caballus [AOA3Q21045_HORSE]
4 Equus caballus [AOA3Q2HM96_HORSE]
1 Camelus ferus [S9XSK3_CAMFR]
4 Sus scrofa [NPC1_PIG]
8 Sus scrofa [AOA480N471_PIG]
1 Sus scrofa [AOA481BNPO_PIG]
2 Sus scrofa [F1SBB5_PIG]
~———6 Sus scrofa [AOA480XXY5_PIG]
~— 3 Sus scrofa [AOA4X1VPY9_PIG]
——— 5 Sus scrofa [AOA4X1VMS8_PIG]
9 Sus scrofa [AOA480L3C6_PIG]
— 7 Sus scrofa [AOA480L539_PIG]
1 Cervus elaphus [A0A212C727_CEREH]
1 Ovis aries [W5PDH7_SHEEP]
1 Capra hircus [AOA452FIL3_CAPHI]
2 Capra hircus [AOA452F123_CAPHI]

1 Bos grunniens [L8IF09_9CETA]
1 4 Bos taurus [Q9GLC9_BOVIN]
3 Bos taurus [AOA3Q1LT67_BOVIN]

2 Bos taurus [BOJYK2_BOVIN]

1 Bos taurus [AOA3Q1NDF8_BOVIN]

1 Bos indicus [AOA4W2G1Q9_BOBOX]

2 Bos indicus [AOA4W2DPHO_BOBOX]

1 Balaenoptera acutorostrata [AOA384BD80_BALAS]
1 Physeter catodon [AOA2Y9FQPO_PHYMC]
A{— 1 Lipotes vexillifer [AOA340WM17_LIPVE]

1 Sousa chinensis [AOA484GND9_SOUCH]

3 Tursiops truncatus [AOA2U4AYRO_TURTR]

1 Tursiops truncatus [AOA2U4AYM9_TURTR]

2 Tursiops truncatus [AOA2U4AYN3_TURTR]

1 Neophocaena asiaeorientalis [AOA341CI68_9CETA]
1 Monodon monoceros [AOA4U1EQQ8_MONMO]
1 Delphinapterus leucas [AOA2Y9PBA7_DELLE]
2 Delphinapterus leucas [AOA2Y9PIQ1_DELLE]
1 Erinaceus europaeus [AOA1S3WHY8_ERIEU]
1 Lynx pardinus [AOA485N4C7_LYNPA]

1 Felis catus [M3VUX6_FELCA]

2 Felis catus [AOA2I2UCH5_FELCA]

3 Felis silvestris [Q8MKD8_FELCA]

1 Felis silvestris [Q8MI49_FELCA]

2 Felis silvestris [QINOQO_FELCA]

1 Vulpes vulpes [AOA3Q7TM00_VULVU]

1 Canis familiaris [F1PB50_CANLF]

2 Canis familiaris [Q9GK52_CANLF]

1 Odobenus rosmarus [AOA2U3WW66_ODORO]
1 Callorhinus ursinus [AOA3Q7Q6K7_CALUR]

2 Callorhinus ursinus [AOA3Q7RNNO_CALUR]

-E 1 Leptonychotes weddellii [AOA2U3XTB2_LEPWE]

1 Neomonachus schauinslandi [AOA2Y9GV41_NEOSC]
2 Neomonachus schauinslandi [AOA2Y9GR83_NEOSC]
1 Enhydra lutris [AOA2Y9IR23_ENHLU]

1 Neovison vison [U6CRS1_NEOVI]

1 Mustela putorius [M3Y344_MUSPF]

1 Ailuropoda melanoleuca [D2GUU3_AILME]
6 Ursus maritimus [AOA452V6U8_URSMA]
1 Ursus maritimus [AOA384C827_URSMA]
——1 Ursus arctos [AOA3Q7WB94_URSAR]

~— 1 Ursus americanus [AOA452R5W2_URSAM]
2 Ursus americanus [AOA452R5R9_URSAM]

8 Ursus americanus [AOA452R5T0_URSAM]

— 7 Ursus americanus [AOA452R5R0_URSAM]

6 Ursus americanus [AOA452R593_URSAM]

5 Ursus americanus [AOA452R574_URSAM]

— 3 Ursus americanus [AOA452R598_URSAM]

“=4 Ursus americanus [AOA452R521_URSAM]

2 Ursus maritimus [AOA452V6X0_URSMA]

— 8 Ursus maritimus [AOA452V6W3_URSMA]

+— 7 Ursus maritimus [A0A452V6W4_URSMA]

5 Ursus maritimus [AOA452V6Q3_URSMA]
‘=4 Ursus maritimus [AOA452V6W2_URSMA]

=3 Ursus maritimus [A0A452V6V4_URSMA]

9 Ursus maritimus [AOA452V6E6_URSMA]

=10 Ursus maritimus [A0OA452V6X8_URSMA]
‘=11 Ursus maritimus [AOA452V6P9_URSMA]

— 1 Trichoplax adhaerens. [B3S409_TRIAD]

1 Trichoplax sp. [AOA369SA30_9METZ]

l— 1 Hydra vulgaris [T2MJG9_HYDVU]

l—El Pocillopora damicornis. [AOA3M6UXT7_9CNID]

1 Anemonia viridis. [WOZ650_ANEVI]
1 Nematostella vectensis. [A7S0G1_NEMVE]
1 Amphimedon queenslandica [AOA1X7VCR1_AMPQE]
1 Aspergillus nidulans [Q5BBG1_EMENI]
1 Aspergillus campestris [AOA211D8B0_9EURO]
1 Aspergillus taichungensis. [AOA2]J5HYB1_9EURO]
1 Aspergillus candidus. [AOA2I12F5Z6_9EURO]
1 Coccomyxa subellipsoidea [1027Q3_COCSC]
1 Araucaria cunninghamii [AOAOD6QVW6_ARACU]
1 Amborella trichopoda. [U5D453_AMBTC]
1 Anthurium amnicola. [AOA1D1YJ54_9ARAE]
1 Triticum turgidum [AOA446LCBO_TRITD]
4 Triticum turgidum [AOA446LCA7_TRITD]
2 Triticum aestivum [AOA3B6DHM6_WHEAT]
3 Triticum turgidum [AOA446MKV2_TRITD]
1 Triticum aestivum [AOA3B6CDB0O_WHEAT]
5 Triticum turgidum [AOA446MKU3_TRITD]
2 Triticum turgidum [AOA446MKV1_TRITD]
1 Nelumbo nucifera [AOA1U8Q8]6_NELNU]
1 Vitis vinifera [F610S6_VITVI]
1 Eucalyptus grandis [AOAO59APH8_EUCGR]
2 Eucalyptus grandis [AOA059AP97_EUCGR]
1 Cephalotus follicularis [AOA1Q3AWV6_CEPFO]
1 Rosa chinensis [AOA2P6PTC2_ROSCH]
2 Prunus persica [M5W6]9_PRUPE]
3 Prunus persica [AOA251MZJ6_PRUPE]
4 Prunus persica [AOA251N2P5_PRUPE]
1 Spinacia oleracea [AOAOK9ROES_SPIOL]
2 Cucumis melo [AOA1S3BJ43_CUCME]
3 Cucumis melo [AOA1S3BIR3_CUCME]
1 Medicago truncatula [G7KFF1_MEDTR]
3 Glycine soja [A0A445LWN9_GLYSO]
2 Glycine max [AOAOROGDS6_SOYBN]
4 Glycine soja [AOA0OB2SQT1_GLYSO]
1 Arabidopsis thaliana [F4JTNO_ARATH]
2 Thellungiella salsuginea [V4M9S4_EUTSA]
1 Noccaea caerulescens [AOA1I3FZX4_NOCCA]
2 Noccaea caerulescens [AOA1J3K9G7_NOCCA]
3 Noccaea caerulescens [AOA1J3GUX1_NOCCA]
2 Brassica campestris [AOA3P6BUN1_BRACM]
1 Brassica rapa [M4D2P3_BRARP]
2 Brassica napus [AOA078FFS6_BRANA]
3 Brassica oleracea [AOAOD3BJ76_BRAOL]
4 Brassica oleracea [AOA3P6BQ24_BRAOL]
1 Cucumis melo [AOA1S3BVW5_CUCME]
1 Thellungiella salsuginea [VAMFE8_EUTSA]
1 Brassica oleracea [AOA3P6D218_BRAOL]
2 Brassica oleracea [AOAOD3C2G5_BRAOL]
1 Brassica napus [AOA078GVL3_BRANA]
1 Brassica campestris [AOA3P6CZP9_BRACM]
1 Actinidia chinensis [AOA2R6RMD3_ACTCC]
2 Actinidia chinensis [AOA2R6PZA8_ACTCC]
1 Artemisia annua [AOA2U1P2Y8_ARTAN]
1 Salvia splendens [AOA4D8ZEI2_SALSN]
1 Cuscuta australis. [AOA328DG64_9ASTE]
1 Cuscuta campestris. [AOA484L902_9ASTE]
1 Solanum lycopersicum [AOA3Q7GCH2_SOLLC]
1 Nicotiana attenuata [AOA1J6]J9P3_NICAT]
1 Nicotiana tabacum [AOA1S4CYU8_TOBAC]
1 Prunus persica [M5WD18_PRUPE]
1 Ricinus communis [BOR8N7_RICCO]
1 Populus trichocarpa [BOH5I2_POPTR]
1 Populus alba [AOA4U5Q4V2_POPAL]
1 Glycine max [K7ZKHM5_SOYBN]
1 Glycine soja [AOA445KV26_GLYSO]
2 Glycine soja [AOA445KU76_GLYSO]
1 Phaseolus vulgaris [V7AR15_PHAVU]
1 Vigna angularis [AOAOS3RAF9_PHAAN]
1 Vigna unguiculata [AOA4D6NS63_VIGUN]
2 Stichopus japonicus [AOA2G8KCHO_STIJA]
C4 Ciona intestinalis [AOA3Q0JP26_CIOIN]
5 Ciona intestinalis [FGRCK1_CIOIN]
13 Ciona savignyi [H2Z2C1_CIOSA]
10 Ciona savignyi [H2Z2C2_CIOSA]
11 Ciona savignyi [H2Z2C5_CIOSA]
7 Ciona savignyi [H2Z2C7_CIOSA]
8 Ciona savignyi [H2Z2C3_CIOSA]
9 Ciona savignyi [H2Z2C4_CIOSA]
12 Ciona savignyi [H2Z2C6_CIOSA]
3 Latimeria chalumnae [M3XGJ9_LATCH]
2 Xenopus tropicalis [F6VD72_XENTR]
2 Xenopus laevis [AOA1L8H1P4_XENLA]
3 Xenopus laevis [AOA1L8GRV6_XENLA]
2 Scyliorhinus torazame [A0OA401PYQ4_SCYTO]
17 Callorhinchus milii [AOA4W3HYR2_CALMI]

3 Callorhynchus milii [VOK8B6_CALMI]

11 Callorhinchus milii [AOA4W3I1V8_CALMI]
18 Callorhinchus milii [AOA4W3HYX9_CALMI]
14 Callorhinchus milii [AOA4W316P5_CALMI]
3 Lepisosteus oculatus [W5NDH3_LEPOC]
C4 Paramormyrops kingsleyae. [AOA3B3R702_9TELE]
2 Scleropages formosus [AOAON8K020_SCLFO]
1 Anabarilius grahami [AOA3NOYS85_ANAGA]
2 Labeo rohita [AOA498LKN3_LABRO]
3 Labeo rohita [AOA498M033_LABRO]
5 Danio rerio [AOAOG2KNF5_DANRE]
1 Danionella translucida. [AOA553QSB3_9TELE]
CZ Ictalurus punctatus [AOA2D0QZR1_ICTPU]
1 Bagarius yarrelli [AOA556UFR9_BAGYA]
L C3 Pygocentrus nattereri [AOA3B4CNQ4_PYGNA]
2 Astyanax mexicanus [W5KQV7_ASTMX]
7 Electrophorus electricus [AOA4W4HMI3_ELEEL]
8 Electrophorus electricus [AOA4W4HIB9_ELEEL]
6 Electrophorus electricus [AOA4W4HMY9_ELEEL]
9 Electrophorus electricus [AOA4W4HMZ8_ELEEL]
10 Electrophorus electricus [AOA4W4HIA3_ELEEL]
2 Esox lucius [AOA3P8ZFN5_ESOLU]
3 Salmo salar [AOA1S3PG19_SALSA]
- - 2 Oncorhynchus mykiss [AOAO60WA10_ONCMY]
8 Hucho hucho [AOA4W5KEZ8_9TELE]
14 Hucho hucho [AOA4W5K400_9TELE]
10 Hucho hucho [AOA4WS5KGO03_9TELE]
11 Hucho hucho [AOA4WS5KIP9_9TELE]
9 Hucho hucho [AOA4WS5K095_9TELE]
12 Hucho hucho [AOA4W5K052_9TELE]
13 Hucho hucho [AOA4W5KGE9_9TELE]
(e 2 Periophthalmus magnuspinnatus. [AOA3B4BJB8_9GOBI]
2 Hippocampus comes [A0A3Q2Y4Y4_HIPCM]
6 Hippocampus comes [AOA3Q2Y502_HIPCM]
5 Hippocampus comes [A0A3Q2Z271_HIPCM]
_— 3 Hippocampus comes [AOA3Q2Y6TO_HIPCM]
4 Hippocampus comes [AOA3Q2Y5B9_HIPCM]
C2 Austrofundulus limnaeus. [AOA214B4K9_9TELE]
2 Kryptolebias marmoratus [AOA3Q3EPE4_KRYMA]
7 Oryzias latipes [AOA3P9K427_ORYLA]
5 Oryzias latipes [H2MC24_ORYLA]
6 Oryzias latipes [AOA3P9IAS8_ORYLA]
2 Oryzias javanicus [AOA3S2PAB4_ORYJA]
3 Oryzias melastigma [AOA3B3COUO_ORYME]
4 Oryzias melastigma [AOA3B3DIJ8_ORYME]
5 Cyprinodon variegatus [AOA3Q2DPJ4_CYPVA]
1 4E3 Cyprinodon variegatus [AOA3Q2DQ67_CYPVA]
- 4 Cyprinodon variegatus [AOA3Q2CDA1_CYPVA]
3 Xiphophorus maculatus [AOA3B5QCC6_XIPMA]
4 Xiphophorus maculatus [M4ALM9_XIPMA]
3 Poecilia reticulata [AOA3P9NZ49_POERE]
2 Poecilia formosa [AOAO87YEY5_POEFO]
5 Poecilia mexicana. [AOA3B3YZ81_9TELE]
2 Poecilia mexicana. [AOA3B3YYJ8_OTELE]
— 3 Poecilia mexicana. [AOA3B3YZ00_9TELE]
3 Poecilia latipinna [AOA3B3VTU7_9TELE]
4 Poecilia mexicana. [AOA3B3XRH6_9TELE]
16 Fundulus heteroclitus [AOA146NA68_FUNHE]
12 Fundulus heteroclitus [AOA147ARG2_FUNHE]
11 Fundulus heteroclitus [AOA146Y3G6_FUNHE]
17 Fundulus heteroclitus [AOA146Y435_FUNHE]
13 Fundulus heteroclitus [AOA146Y3S1_FUNHE]
20 Fundulus heteroclitus [AOA146Y5E7_FUNHE]
18 Fundulus heteroclitus [AOA146Y5M1_FUNHE]
19 Fundulus heteroclitus [AOA146QC13_FUNHE]
9 Fundulus heteroclitus [AOA3Q2T3K0_FUNHE]
10 Fundulus heteroclitus [AOA3Q2QH58_FUNHE]
14 Fundulus heteroclitus [AOA3Q2T462_FUNHE]
15 Fundulus heteroclitus [AOA3Q2QIV7_FUNHE]
3 Acanthochromis polyacanthus [AOA3Q1GUT3_9TELE]
2 Amphiprion ocellaris [AOA3Q1BN55_AMPOC]
3 Amphiprion percula [AOA3P8SUL8_AMPPE]
3 Stegastes partitus [AOA3B5AWD9_O9TELE]
4 Stegastes partitus [AOA3B5AAM2_9TELE]
5 Stegastes partitus [AOA3B5ACF2_9TELE]
6 Stegastes partitus [AOA3B5AJI6_9TELE]
3 Seriola lalandi [AOA3B4XHD7_SERLL]
5 Seriola dumerili [AOA3B4V]C9_SERDU]
3 Seriola dumerili [AOA3B4VI14_SERDU]
4 Seriola dumerili [AOA3B4VLKO_SERDU]
2 Labrus bergylta [AOA3Q3N7K4_9LABR]
2 Gasterosteus aculeatus [G3PDG6_GASAC]
2 Perca flavescens [AOA484DDWO_PERFV]
2 Larimichthys crocea [AOAOF8D2F7_LARCR]
3 Collichthys lucidus [AOA4V6XYR2_COLLU]
4 Collichthys lucidus [AOA4U5UWD3_COLLU]
2 Cynoglossus semilaevis [AOA3P8VWA6_CYNSE]
3 Cynoglossus semilaevis [AOA3P8VIM5_CYNSE]
4 Cynoglossus semilaevis [AOA3P8VH69_CYNSE]
3 Mola mola [AOA3Q3X583_MOLML]
2 Mola mola [AOA3Q3XD49_MOLML]
4 Mola mola [AOA3Q3WQX9_MOLML]
2 Takifugu bimaculatus. [AOA4Z2BET1_9TELE]
3 Tetraodon nigroviridis [H3CDQ1_TETNG]
4 Tetraodon nigroviridis [Q4T749_TETNG]
5 Amphilophus citrinellus [AOA3Q0SUD3_AMPCI]
2 Amphilophus citrinellus [AOA3Q0SSF4_AMPCI]
3 Amphilophus citrinellus [AOA3Q0SN15_AMPCI]
4 Amphilophus citrinellus [AOA3Q0SX53_AMPCI]
3 Oreochromis niloticus [131XJ4_ORENI]
4 Oreochromis niloticus [I3JXJ3_ORENI]
3 Neolamprologus brichardi [AOA3Q4HFZ3_NEOBR]
2 Astatotilapia calliptera [AOA3P8PKP3_ASTCA]
2 Maylandia zebra [AOA3P9BU84_9CICH]
3 Haplochromis burtoni [AOA3Q2VDW9_HAPBU]
2 Pundamilia nyererei. [AOA3B4GMP7_9CICH]
2 Haplochromis burtoni [AOA3Q3CPL5_HAPBU]
2 Monopterus albus [AOA3Q3ICK9_MONAL]
5 Monopterus albus [AOA3Q3QOL5_MONAL]
3 Monopterus albus [AOA3Q3ICTO_MONAL]
4 Monopterus albus [AOA3Q3QO0R7_MONAL]
12 Lates calcarifer [AOA4W6FT36_LATCA]
11 Lates calcarifer [AOA4W6FSP2_LATCA]
— 15 Lates calcarifer [AOA4W6FTA3_LATCA]
_ES Lates calcarifer [AOA4W6FRLO_LATCA]
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7 Lates calcarifer [AOA4W6FTCO_LATCA]
] 10 Lates calcarifer [AOA4W6FTD6_LATCA]
13 Lates calcarifer [AOA4W6FRE9_LATCA]
14 Lates calcarifer [AOA4W6FSL1_LATCA]
9 Lates calcarifer [AOA4W6FRC6_LATCA]
6 Lates calcarifer [AOA4W6FT71_LATCA]
4 Mastacembelus armatus [AOA3Q3L9VO_9TELE]
5 Mastacembelus armatus [AOA3Q3RUH5_9TELE]
2 Mastacembelus armatus [AOA3Q3LLF4_9TELE]
3 Mastacembelus armatus [AOA3Q3LLEO_9TELE]
2 Anabas testudineus [AOA3Q1JGD8_ANATE]
3 Anabas testudineus [AOA3Q1IMN2_ANATE]
4 Anabas testudineus [AOA3Q1IMS3_ANATE]
5 Anabas testudineus [AOA3Q1KCF2_ANATE]
6 Anabas testudineus [AOA3Q1JB28_ANATE]
1 Paroedura picta. [AOA402E]30_9SAUR]
CZ Gopherus agassizii [AOA452HBC2_9SAUR]
3 Gopherus agassizii [AOA452HBC3_9SAUR]
2 Alligator sinensis [AOA3QOFP67_ALLSI]
2 Alligator mississippiensis [AOA151MMKO_ALLMI]
3 Patagioenas fasciata [AOA1V4KR69_PATFA]
2 Anas platyrhynchos [U3ISG4_ANAPP]
2 Ornithorhynchus anatinus [FER6FO_ORNAN]
2 Monodelphis domestica [F7D6Z0_MONDO]
2 Sarcophilus harrisii [G3WVB8_SARHA]
2 Vombatus ursinus [AOA4X2K4G6_VOMUR]
3 Vombatus ursinus [AOA4X2K478_VOMUR]
4 Vombatus ursinus [AOA4X2]JX84_VOMUR]
5 Vombatus ursinus [A0OA4X2K4U6_VOMUR]
(= 2 Trichechus manatus [AOA2Y9E392_TRIMA]
2 Loxodonta africana [G3TKB2_LOXAF]
r—4 Erinaceus europaeus [AOA1S3WDI6_ERIEU]
2 Erinaceus europaeus [AOA1S2ZU20_ERIEU]
L3 Erinaceus europaeus [AOA1S3WCY4_ERIEU]
2 Myotis lucifugus [G1PCU2_MYOLU]
7 Equus caballus [AOA3Q2HBY4_HORSE]
9 Equus caballus [AOA3Q2ICY4_HORSE]
6 Equus caballus [AOA3Q212U4_HORSE]
10 Equus caballus [AOA3Q2GSR1_HORSE]
8 Equus caballus [F6X4B2_HORSE]
3 Felis catus [M3WCY7_FELCA]
4 Felis catus [AOA2I12U310_FELCA]
3 Canis familiaris [AOMJA4_CANLF]
2 Vulpes vulpes [AOA3Q7SPUO_VULVU]
3 Vulpes vulpes [AOA3Q7RFQ6_VULVU]
4 Vulpes vulpes [AOA3Q7RE85_VULVU]
2 Mustela putorius [M3Z3C3_MUSPF]
2 Enhydra lutris [AOA2Y9KXT1_ENHLU]
2 Leptonychotes weddellii [AOA2U3XYL5_LEPWE]
3 Neomonachus schauinslandi [AOA2Y9IDC2_NEOSC]
3 Callorhinus ursinus [AOA3Q7NZY9_CALUR]
2 Odobenus rosmarus [AOA2U3WX09_ODORO]
2 Ailuropoda melanoleuca [G1MH71_AILME]
3 Ailuropoda melanoleuca [D2HNN8_AILME]
2 Ursus arctos [AOA3Q7VAC2_URSAR]
9 Ursus americanus [AOA452RGC1_URSAM]
10 Ursus americanus [AOA452RGD0_URSAM]
11 Ursus americanus [AOA452RGC3_URSAM]
3 Ursus arctos [AOA3Q7W9F4_URSAR]
12 Ursus maritimus [AOA452TXT2_URSMA]
13 Ursus maritimus [AOA384D421_URSMA]
1 Camelus dromedarius [AOA4U5TOW7_CAMDR]
10 Sus scrofa [AOA4X1UFA4_PIG]
11 Sus scrofa [AOA4X1U9V5_PIG]
12 Sus scrofa [F1SSH5_PIG]
2 Balaenoptera acutorostrata [AOA384AK74_BALAS]
2 Lipotes vexillifer [AOA340WC15_LIPVE]
3 Neophocaena asiaeorientalis [AOA341B8I5_9CETA]
2 Neophocaena asiaeorientalis [AOA341BC70_9CETA]
2 Monodon monoceros [AOA4V6WP08_MONMO]
3 Delphinapterus leucas [AOA2Y9PZQ3_DELLE]
4 Delphinapterus leucas [AOA2Y9PPK6_DELLE]
5 Delphinapterus leucas [AOA2Y9PTC2_DELLE]
6 Delphinapterus leucas [AOA2Y9PUB5_DELLE]
2 Cervus elaphus [AOA212CKN5_CEREH]
2 Ovis aries [W5Q1M2_SHEEP]
3 Capra hircus [AOA452EN38_CAPHI]
3 Bos indicus [AOA4W2G8S2_BOBOX]
6 Bos taurus [AOA3Q1M5X9_BOVIN]
5 Bos indicus [AOA4W2GAF8_BOBOX]
8 Bos taurus [AOA3Q1LS28_BOVIN]
7 Bos taurus [AOA3Q1MT06_BOVIN]
5 Bos taurus [E1BPS5_BOVIN]
7 Bos indicus [AOA4W2ELC1_BOBOX]
4 Bos indicus [AOA4W2EGA5_BOBOX]
6 Bos indicus [AOA4W2CQ49_BOBOX]
3 Oryctolagus cuniculus [AOMJA7_RABIT]
2 Dipodomys ordii [AOA1S3GI53_DIPOR]
C 1 Ictidomys tridecemlineatus [AOA287DDH1_ICTTR]
2 Spermophilus tridecemlineatus [I3MT02_ICTTR]

]
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C3 Heterocephalus glaber [G5BIK8_HETGA]
- 1 Fukomys damarensis [AOA091DLP6_FUKDA]
2 Neotoma lepida [AOA1A6HV76_NEOLE]

3 Cricetulus griseus [AOA3L7IMKO_CRIGR]

2 Mesocricetus auratus [AOMJA8_MESAU]

2 Rattus norvegicus [NPCL1_RAT]

5 Mus musculus [NPCL1_MOUSE]

3 Mus musculus [Z4YJC9_MOUSE]

4 Mus musculus [A3KMG9_MOUSE]

2 Tarsius syrichta [AOA1U7SLK3_TARSY]

3 Tarsius syrichta [AOA1U7SX50_TARSY]

2 Otolemur garnettii [HOXHF3_OTOGA]

2 Propithecus coquereli [AOA2K6GTP5_PROCO]
3 Propithecus coquereli [AOA2K6GTL8_PROCO]

5 Callithrix jacchus [F7HZ08_CALJA]

6 Callithrix jacchus [F7I3S7_CALJA]

4 Cebus capucinus [AOA2K5PI55_CEBCA]

5 Cebus capucinus [AOA2K5PI34_CEBCA]
L 4 Saimiri boliviensis [AOA2K6UHB5_SAIBB]

3 Saimiri boliviensis [AOA2K6UHBO_SAIBB]

5 Saimiri boliviensis [AOA2K6UHE6_SAIBB]
4 Nomascus leucogenys [G1QUHO_NOMLE]
3 Nomascus leucogenys [AOA2I3HOIO_NOMLE]
5 Nomascus leucogenys [AOA2I3H6R2_NOMLE]

4 Pongo abelii [H2PM80_PONAB]

3 Pongo abelii [AOA2]8ST22_PONAB]

5 Pongo abelii [AOA218ST24_PONAB]
] 6 Pongo abelii [AOA2I8ST19_PONAB]
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3 Gorilla gorilla [G3515S8_GORGO]

4 Gorilla gorilla [G35497_GORGO]

4 Homo sapiens [AOAOC4DFX6_HUMAN]

5 Homo sapiens [NPCL1_HUMAN]

6 Homo sapiens [AOAOC4DGG6_HUMAN]

5 Pan paniscus [AOA2R9A9R0_PANPA]

7 Pan paniscus [AOA2R9A4D2_PANPA]

8 Pan paniscus [AOA2R9A9S1_PANPA]

4 Pan paniscus [AOA2R9A950_PANPA]

5 Pan troglodytes [AOA2I3RD69_PANTR]

10 Pan troglodytes [AOA2]J8L9H4_PANTR]

8 Pan troglodytes [AOA2I3TD66_PANTR]

7 Pan troglodytes [AOA2I8L9G5_PANTR]

9 Pan troglodytes [H2R5CO_PANTR]

6 Pan troglodytes [AOA2I3RQD4_PANTR]

6 Pan paniscus [AOA2R9A944_PANPA]

3 Colobus angolensis [AOA2K5IJNHO_COLAP]

4 Colobus angolensis [AOA2K5IJNK5_COLAP]

5 Rhinopithecus roxellana [AOA2K6R0Z3_RHIRO]

4 Rhinopithecus roxellana [AOA2K6R0X6_RHIRO]

4 Rhinopithecus bieti [AOA2K6MQ18_RHIBE]

5 Rhinopithecus bieti [AOA2KEMPX5_RHIBE]

6 Rhinopithecus bieti [AOA2K6MQO8_RHIBE]

2 Chlorocebus sabaeus [AOAOD9RSV4_CHLSB]

4 Macaca nemestrina [AOA2K6DQO05_MACNE]

5 Macaca fascicularis [AOA2K5VDL3_MACFA]

4 Macaca fascicularis [AOA2K5VDL5_MACFA]
CS Mandrillus leucophaeus [AOA2K5Y2Z0_MANLE]

6 Mandrillus leucophaeus [AOA2K5Y2YO_MANLE]

3 Papio anubis [AOA2I3NFSO_PAPAN]

4 papio anubis [AOA2I3LM21_PAPAN]
EG Macaca fascicularis [G7P295_MACFA]

4 Macaca mulatta [AOMJA5_MACMU]
5 Macaca mulatta [G7MLD6_MACMU]
4 Cercocebus atys [AOA2K5SMAX8_CERAT]
6 Cercocebus atys [AOA2K5MAU9_CERAT]
7 Cercocebus atys [AOA2K5MAT7_CERAT]
5 Cercocebus atys [AOA2K5MAW9_CERAT]

Supplementary Fig. S3. NPC1 amino acid based phylogenetic tree.
Phylogenetic reconstructed using Maximum Likelihood method with branch
supports determined by aLRT method with SH-like interpretation, following the
WAG+I+G+F evolutionary model. Branches are colored by phylum/kingdom.
Names between square brackets represents our reference sequences, or
UniProt ID.
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Supplementary Fig. S3. Measures of the radius of the cholesterol
delivering tunnel in analyzed models. MOLEonline was used to analyze the
tunnel in the HsNPC1L1 (A), EmMNPC1A (B) and EmNPC1B (C) protein models.
Bars denoted the radius of the tunnel along its length. The predicted interruption
in EmMNPC1A is indicated in the three analysis by red arrows, with the radius
measure of this region indicated, as well. Colors of the bars indicated the charge
and hydrophobicity of aminoacids along the tunnel, accordingly to the legends.



Supplementary Data S1. Autoral python script to the identification of non-
informative sites in the alignment.

from sys import argyv, exit
import matplotlib.pyplot as plt
fig, axs = plt.subplots(1, 1)

if len(argv) != 3:
print "\nUsage: ' + argv[0] + ' <align.fas> Cutoff%' #/del_sitios.txt'
exit()

arq1in = open(argv[1], 'r')
arg1 = arqglin.read()
arqlin.close()

iscutoff ='?'

try:
cutoff = float(argv[2])
iscutoff = True

except ValueError:
iscutoff = False

# Fasta Input
lista =]

ids =]

segs =]

lista = arq1[1:].split("\n>")
foriin lista:

temp_seq = i.split("\n’)
ids.append(temp_seq[0])
seqgs.append(".join(temp_seq[1:]).replace("\n’, "))
del(lista)
#

siteinf = [0]*len(seqs[0])

foriin segs:
for j in range(len(siteinf)):
if i[j] 1="-"
siteinf[j] = siteinf[j]+1
distseq =[]

site_n=0.0

site_t=0.0

for i in range(len(seqs)):
site_n = siteinf.count(i)
site_t = site_t + site_n
distseq.append(site_t *100 / len(seqs[0]))

realcut = cutoff * len(seqs) /100 # cutoff
delsites =]
for i in range(len(siteinf)):
if siteinf[i] >= realcut:
continue
else: delsites.append(i)

deletedp = len(delsites) *100.0/len(seqs[0])

insites = list(set(range(len(seqs[0]))) - set(delsites)) #list of sites that must be excluded
foriin segs:
finalseq.append(")
for j in range(len(i)):
if j in insites:
finalseq[-1] += i[j]
#

# MatPlot

axs.set_ylim(0, 100)

axs.set_xlim(0, 100)

axs.set_xlabel('Informative characters in sites (%)’, size=20)
axs.set_ylabel('Excluded alignment sites (%)’, size=20)

percents =[]
for i in range(len(segs)):
percents.append(i*100.0/len(seqs))

axs.annotate('x= '+ str(round(cutoff , 2)) +'\ny= "+ str(round(deletedp, 2)), color = 'darkred’, size=14, weight="normal’,
xy=(cutoff, deletedp), xycoords="data’,
xytext=(-5, -10), textcoords="offset pixels’,
horizontalalignment="right',
verticalalignment="top')

axs.yaxis.set_tick_params(labelsize=15)
axs.xaxis.set_tick_params(labelsize=15)

axs.plot(percents, distseq, linewidth=3)

axs.plot([cutoff]*100, range(100), linewidth=2, dashes=[2,2], color="darkred’)
axs.plot(range(100), [deletedp]*100, linewidth=2, dashes=[2,2], color="darkred’)
plt.show()

#

# Fasta Output
arqf = open(".join(argv[1].split(".")[0:-1]) +'_cut'+ str(cutoff) +'.fas’, 'w')
for i in range(len(ids)):

arqf.write( '>'+ ids[i] + "\n' + finalseq[i] + \n' )
arqf.close()
#




Supplementary Data S2. Autoral python script to the analysis of
representativeness of the resulting final aligned dataset in comparison to
the original HMMER-generated dataset and the filtered subset used for
the initial alignment

import numpy as np
import matplotlib.pyplot as plt
from math import log as Ig

ids = ['Emu_NPC1A’", 'HmN_NPC1A’, 'NPC1_HUMAN', 'Emu_NPC1B’, 'HmN_NPC1B’, 'NPCL1_HUMAN’]
matrix =[]

arqin = open(‘'npc1-matrix.csv’, 'r') #INPUT## IDENTITY MATRIX
arq = arqin.readlines()
argin.close()
foriin ids:
forjin arq:
if j.split(" ')[0] == i: matrix.append(j)
del(arq)

arqin = open('filtered_matrix_nocopy_final.csv', 'r') ##INPUT## IDENTITY MATRIX FITLTRED
arq = arqin.readlines()
arqin.close()
foriin ids:
forjin arq:
if j.split(" ')[0] == i:
while ' "inj: j=j.replace(' ','")
matrix.append(j)
del(arq)

argin = open(‘'matrixcut90.csv', 'r') #INPUT## IDENTITY MATRIX OF EXCLUDED ALIGNMENT (CUTOFF 90%)
arq = arqin.readlines()
argin.close()
foriin ids:
forjin arq:
if j.split(' )[0] == i:
while' "inj: j=j.replace(' ',"")
matrix.append(j)
del(arq)

i00=1
i05=1
i10=1
i15=1
i20=1
i25=1
i30=1
i35=1
i40=1
i45=1
i50=1
i55=1
i60=1
i65=1
i70=1
i75=1
i80=1
i85=1
i90=1
i95=1
i100=1

fig, axs = plt.subplots(1, 3)

t = np.arange(0, 101, 5)

a=0

b=0

c=0

for i in matrix:

for j in i.replace('\n’, ").split(" ")[1:]:

if float(j)>=100: i100+=1
elif float(j)>=95: i95+=1
elif float(j)>=90: i90+=1
elif float(j)>=85: i85+=1
elif float(j)>=80: i80+=1
elif float(j)>=75: i75+=1
elif float(j)>=70: i70+=1
elif float(j)>=65: i65+=1
elif float(j)>=60: i60+=1
elif float(j)>=55: i55+=1
elif float(j)>=50: i50+=1
elif float(j)>=45: i45+=1
elif float(j)>=40: i40+=1
elif float(j)>=35: i35+=1
elif float(j)>=30: i30+=1
elif float(j)>=25: i25+=1
elif float(j)>=20: i20+=1
elif float(j)>=15: i15+=1
elif float(j)>=10: i10+=1
elif float(j)>=05: i05+=1
elif float(j)>=00: i00+=1

ins = (Ig(i00,10), Ig(i05,10), Ig(i10,10), Ig(i15,10), Ig(i20,10), Ig(i25,10), I1g(i30,10), Ig(i35,10), 1g(i40,10), I1g(i45,10),
1g(i50,10), 1g(i55,10), 1g(i60,10), Ig(i65,10), Ig(i70,10), Ig(i75,10), Ig(i80,10), Ig(i85,10), 1g(i90,10), 1g(i95,10),
1g(i100,10))

axs[b].plot(t, ins, label= i.split(' ')[0], linewidth=3)

axs[b].set_xlabel('Identity (%)’, size=25)

axs[b].set_ylabel('N of Sequences (log10)’, size=25)

axs[b].grid(True)

axs[b].set_ylim(0, 3.2)

axs[b].yaxis.set_tick_params(which="major’, labelsize=20)

axs[b].xaxis.set_tick_params(which="major’, labelsize=20)

c=cH+l

if b==0 and c%(len(matrix)/3)==0: b=1

elif b==1 and c%(len(matrix)/3)==0: b=2

i00=1

i05=1

i10=1

i15=1

i20=1

i25=1

i30=1

i35=1

i40=1

i45=1

i50=1

i55=1

i60=1

i65=1

i70=1

i75=1

i80=1

i85=1

i90=1

i95=1

i100=1

axs[0].set_title('Original dataset’, size=30)
axs[1].set_title('Filtered by size and identity’, size=30)
axs[1].legend(loc="upper right', fontsize=20)
axs[2].set_title('Cutted by informative sites’, size=30)

fig.tight_layout()
plt.show()



