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Figure S1 Results of in silico genome size estimations based on jellyfish k-mer counting using a:

GenomeScope v1.0 and b and ¢: the findGSE v0.1.0 R package (Sun et al., 2018).
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Figure S2 Phylogenetic placement of Archegozetes longisetosus among other chelicerates. a:
Maximum likelihood phylogeny based on concatenation of 1,121 orthologs Branch lengths unit is
substitutions per site and the node values reflect bootstrap supports. b: Coalescence species tree
reconstruction of the 1,121 filtered orthogroups. Branch lengths are presented in coalescent units

(differences in the 1,121 gene trees) and the node values reflect the local posterior probabilities.
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Figure S3 Comparisons of protein-coding genes of 23 arthropod species, including Archegozetes.

The bar charts show the proportion of orthrogroup conservation with each species (see insert

legend) based on OrthoFinder clustering.



Figure S4 Maximum likelihood phylogenetic analyses of the A. longisetosus Paired protein
orthologs. (a) Maximum likelihood tree showing the relationship of the Eyegone, Pax-3/7, and
Pax-6 clades as collapsed subtrees. (b) The un-collapsed clade in A showing the phylogenetic
relationships of selected Eyegone proteins and the putative A. longisetosus Eyegone ortholog. (¢)
The un-collapsed clade in A showing the phylogenetic relationships of selected Pax-3/7 proteins
and the putative 4. longisetosus Pax-3/7 orthologs. (d) The un-collapsed clade in A showing the
phylogenetic relationships of selected Pax-6 proteins and the putative 4. longisetosus Pax-6
ortholog. All A. longisetosus orthologs are in red, and the D. melanogaster orthologs are in blue.
Node support was calculated using the approximate likelihood ratio (aLRT) method and is
represented by the color of each node. All taxa are represented by their species names, gene names

if given, and their NCBI accession numbers.
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Figure S5 Maximum likelihood phylogenetic analyses of the A. longisetosus Eyes absent (Eya)
protein ortholog and selected metazoan Eya proteins. The A. longisetosus ortholog is in red, and
the D. melanogaster orthologs are in blue. Node support was calculated using the approximate
likelihood ratio (aLRT) method and is represented by the color of each node. All taxa are

represented by their species names, gene names if given, and their NCBI accession numbers.
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Figure S6 Maximum likelihood phylogenetic analyses of the 4. longisetosus Hairy protein
ortholog and selected metazoan Hairy proteins. Hairy/E(spl) proteins were used as an outgroup.
The A. longisetosus ortholog is in red, and the D. melanogaster orthologs are in blue. Node support
was calculated using the approximate likelihood ratio (aLRT) method and is represented by the
color of each node. All taxa are represented by their species names, gene names if given, and their

NCBI accession numbers.
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Figure S7 Maximum likelihood phylogenetic analyses of the A. longisetosus Omb, T-box H15,
and TBX1 protein orthologs and selected metazoan T-box proteins. All A. longisetosus orthologs
are in red, and the D. melanogaster orthologs are in blue. Node support was calculated using the
approximate likelihood ratio (aLRT) method and is represented by the color of each node. All taxa

are represented by their species names, gene names if given, and their NCBI accession numbers.
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Figure S8 Maximum likelihood phylogenetic analyses of the A. longisetosus Runt protein ortholog

and selected arthropod Runt proteins. The A. longisetosus ortholog is in red, and the D.

melanogaster orthologs are in blue. Node support was calculated using the approximate likelihood

ratio (aLRT) method and is represented by the color of each node. All taxa are represented by their

species names, gene names if given, and their NCBI accession numbers.

alRT

0.6

Nasonia vitripennis-Runt-related X4 (XP_016841565.1)

N. ia vitrip is-Runt-related X1 (XP_016841560.1)
Cephus cinctus-Runt-related X2 (XP_015598730.1)
Habropoda laboriosa-Lozenge (KOC68554.1)

Bombus terrestris-Lozenge X4 (XP_020722167.1)

Bombus terrestris-Runt-related X1 (XP_020722164.1)

Nomia melanderi-Runt-related (XP_031832675.1)
Harpegnathos saltator-Runt-X4 (XP_025156594.1)
Nilaparvata lugens-Runt-related (XP_022185947.1)
Diaphorina citri-Runt-related (XP_026684955.1)

Thrips palmi-Lozenge-like X1 (XP_03. 1)

Ixodes laris-Runt-related X2 (XP_029848560.1)
Araneus ventricosus-Runt-related (GBMO7181.1)
Centruroides sculpturatus-Runt-related X1 (XP_023223489.1)
Limulus polyphemus-Runt-related X1 (XP_022247311.1)
Centruroides sculpturatus-Runt-related X2 (XP_023230130.1)

Centr i Runt-related X1 (XP_023230129.1)
Dinothr il i i Runt-related (RWS16186.1)

Lep bidium deli Runt-related (R 1)
Tetranychus urticae-Runt (NP_001310093.1)

Ar i Runt (TRINITY_GG 6648 _c85_gi_if)
Di ium tincterii Runt-like (RWS14965.1)

Pediculus humanus corporis-Lozenge (XP_002427621.1)
Cimex lectularius-Runt-like (XP_014255826.2)
Halyomorpha halys-Runt-like (XP_014285550.1)
Murgantia histrionica-Runt (QJQ50430.7)
Bemisia tabaci-Runt (QAB02872.1)
Laodelphax striatellus (RZF47694.1)
Nilaparvata lugens-Runt-like (XP_022201291.1)
Diabrotica virgifera virgifera-Runt-like (XP_028152286.1)
Onthophagus taurus-Runt-like (XP_022903494.1)
Papilio machaon-Runt (KPJ18698.1)
Papilio xuthus-Runt (KP199900.1)
Pieris rapae-Runt-like (XP_022122959.1)
Bombyx mori-Runt (NP_001104821.1)
Operophtera brumata-Runt (KOB68298.1)
Culex quinquefasciatus-Runt (XP_001842978.1)
Contarinia nasturtii-Runt X2 (XP_031629349.1)}
Bactrocera dorsalis-Runt X1 (XP_011204372.1)
Musca domestica-Runt X2 (XP_019895391.1)
Lucilia cuprina-Runt (XP_023291256.1)

P phila leb Runt X1 (XP_030379123.1)
Drosophila melanogaster-Runt (NP_523424.2)
Nasonia vitripennis-Runt (XP_016841579.1)
Athalia rosae-Runt-like (XP_012253143.1)
Cephus cinctus-Runt (XP_015598737.1)
Apis florea-Runt-like (XP_003694869.1)
Apis dorsata-Runt-like (XP_006618446.1)
Bombus impatiens-Runt (XP_003488893.1)
Bomb i i Runt-like (XP_033187115.1)
Bombus terrestris-Runt (XP_00 1)




Figure S9 Maximum likelihood phylogenetic analyses of the 4. longisetosus Six family protein
orthologs and selected metazoan Six family proteins. All A. longisetosus orthologs are in red, and
the D. melanogaster orthologs are in blue. Node support was calculated using the approximate
likelihood ratio (aLRT) method and is represented by the color of each node. All taxa are

represented by their species names, gene names if given, and their NCBI accession numbers.

Homo sapiens SIXS (Q8N196.3)
Mus musculus-SIXS (P70178.2)

(017894.2)

Cupiennius salei-Six4 (CEH19764.1)

Drosophila melanagaster-Sixd A (NP_649256.1) —_—
Homo ssplens-Sixd (QAUILE.2)

Mus musculus-SiX4 (Q67321.1)

(XP 0233105307}
Diabrotica virgiera virgifers-Sixi-like (XP_028133065.1)
Leptinotarsa decemlineata-Six1-like (XP_023015736.1)
ithophagus taurus-Six1-like (XP_022918138.1)
Photinus pyralis-Six1a-/ike (XP_031343927.1)
Nicropharus vespilioides-Sine ocuiis-like (XP_017777971.1)
Ostrinia furnacalis-Six 1a-like (XP_028165600.1)
Bombyx mori-Six2 (XP_004923196.1)
Ctenocephalldes felis-Stei-like (XP_026472846.1)
Qoceraen birol-Sine oculls (EZABI483.1)
(EFN71857.1)
oculis (XP_018758840.1)
Tribolium castaneum-Sine oculls (ACS50141.1)
Tribolium castaneurn-Sine oculis (ABV68546.1)
Sitophilus oryzae-Six1-like (XP_030751194.1)
Aethina tumida-Sine oculls-iike (XP_019870745.1)
Cimex lectularius-Six2-like (XP_014239730.1)
Gontarinia nasturtii-Sina oculis (XP_031623461. 1)
Aedes aegypti-Six1 (XP_021707500.1)
Aedes aegyptl (EATI8990.1)
Aedes (XP_029721572.1)
Aedes albopictus-Six1b-like (XP_029721382.1)
Ceratitis capitata-Sine oculis (XP_012163005.1)
Zaugodacus cucurbitac-Sine aculis (XP_011189791.1)
Baclrocera olese-Sine oculis (XP_014088603.1)
Baclrocera dorsalls-Sine oculls (XP_011200938.1)
Lucitia cuprina-Sine oculis-like (XP_023307078.1)
Lucilia cuprina-Sing cculis (KNC24197.1)
Drosophila Innubils-Sine oculls (XP_034379040.1)
Drosophlla novamexicana-Sine oculls X2 (XP_030555980.1)
Drosophila obscura-Sing oculls (XP_022223666.1)
Drosophila obscurs-Sine oculis (XP_022233834.1)
Drosophila erecta-Sine oculls (XP_001970635.1)
Drosophila melanogaster-Sine oculis (NP_476733.1)
Drosophila secheilia-Sine oculis (XP_002032738.1)
Drosophila mauritiana-Sine oculis (XP_033153507.1)
Daphnia magna-Six1-like (XP_032792687.1)
@ (XP_027851349.7)
Frankliniella occidenisls-Six1-like (XP_026273493.1)
Orchesetla cincta-S1x1b (ODMS1503.1)
Cagnorhabditis elegans-Coh-33 (Q94166.1)
siegans-Ceh-24 (094165 2)
Cloeon dipterum (CAB3365285.1)
Nitaparvata fugens-Six1-like (XP_022206070.1)
ike (XP_022197088.1)
Blatiella germanica-Six b (PSN46154.1)
Yptotermes secundus-Sixib (XP_023701474.1)
i i A2t

S/¥XIS

i 0948.1)
Zootermapsis nevadensis-Six1-like (XP_021917089.1)

P 1)
Glomeris marginata-Sine oculls (VEVI5047.1)
.1

Sixtb-ifke (i ol

Archegozetes longisetosus-Sine oculis (TRINITY GG 5990 6254 gi i5)
Galendromus occidentslis-Six1 (XP_003747768.1)
)

SIIN20 |UIS/Z/LXIS

i X1 (XP_027202723.1)

Cupiennius salel-Six1b (CEH19761.1)

Stegodyphus mimosarum-Six1 (KFM62344.1)

Parasteatoda tepidariorum-Sine oculis 2 (AKMZ21238. 1)

Trichanephila clavipes-Six1s (PRD26245.1)

Araneus ventricosus-Six1b (GBN64924.1)

Aranous ventricosus-Sixt (GEN66278.1)

(XP 023216376.1)
Sixi-llke (XP_023226645.1)

Phatangium opilic-Sine oculis (AIT9931.1)

Limulus polyphemus-Six1-like (XP_013777277.1)

Limulus polyphemus-Sfx1b-like (XP_013773264.1)

Limulus polyphemus-Six-like (XP_013785875.1)

Stegodyphus mimosarum-Six1 (KFM77431.1)

b (XP_015927973.1)

Parastestods tepldariorum-Sine oculls 1 (AKM21237.1)

Cupionnius salei-Six1a (CEHT9760.1)

Trichanephila clavipes-Six!h (PAD33884.1)

Araneus veniricosus-Six1 (GBM29251.1)

Mus musculus-§IX2 (@62232.2)

Homo sapiens-SiX2 (QINPCB.1)

Danio rerio-Six1b(QENZ04.1)

Danlo rerio-Six1a (QGOHF2.2)

Xenopus laevis-Six1 (Q9IBHO.1)

Mus musculus-SIXT ((362231.2)

Gorllta gorilla gorflla-SIX1 (A1VERO.1)

Lagothrix iagotricha-SIX1 (A205H2.1)

iius .

Homo saplens-81Xé (095475.2)

Mus musculus-SIXG (Q90225.2)

Oryzias latipes-SIX3 (073816.1)

Gallus gatlus-SIX3 (042406.2)

Homo saplens-SIX3 (095343.1)

us (@622
Nylanderia fuiva-SIX3 X2 (XP_029177335.1)
Drosophlla melanogaster-Opiix C (NP_001260793.1)
Drosophila melanogaster-Optix (QISRWS.1)

us taurus-Six3 (XP 022913213.1)
Diabrotica virgiers virgifers-Six3 X1 (XP_028154444.1)
Phatinus pyralis-Six3-like (XP_031332536.1)
Cryptotermes secundus-Six6 (PNF31780.1)
Blatiella germanica-Six3 (PSN35962.1)
Strigamia maritima-Six3 (ABY74502.1)

(XP_023968227.1)
ixades scap (XP_002405217.7)

1)
Archegozetes longisetosus-Six3 (TRINITY_GG_5990_c859_g1_i1)
Rhagoletis zephyria-Six3-like (XP_017483691.1)
Tetranyohus urtleae-Sixé-llke (XP_015786553.1)
Sarcoples scablel-Six6-like (KPM07989.1)

lis-lika (XP_027202734.1)

xX1ndQ/9/€X1S

7 3
Centruroldes sculpturatus-Sixé-iike (XP_023226636.1)
Contruroides sculpturatus-Sixé-like (XP_023216317.1)
SIXE-like (NP_001310752.1)
Cuplennius saiel-SIx3a (CEH19762.1)
Cupiennius salel-Six3i (CEH19763.1)
jega

> CAEEL)
(NP_001310730.1)
Arancus ventricosus-Six3 (GBMS2024.1)

i (PRD21486.1)




Figure S10 Maximum likelihood phylogenetic analyses of the A. longisetosus Sp-family protein
orthologs and selected metazoan Sp-family proteins. All A. longisetosus orthologs are in red, and
the D. melanogaster orthologs are in blue. Node support was calculated using the approximate
likelihood ratio (aLRT) method and is represented by the color of each node. All taxa are

represented by their species names, gene names if given, and their NCBI accession numbers.
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Figure S11 Maximum likelihood phylogenetic analyses of the 4. longisetosus Wnt-family protein

orthologs and selected metazoan Wnt proteins. The tree
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Figure S12 Unrooted maximum-likelihood phylogenetic trees of cell-wall degrading enzymes
based on the alignment of amino acid sequences. Branch lengths unit is substitutions per site and

the node values reflect bootstrap supports. Archegozetes sequences are highlighted in red.




Figure S13 Maximum likelihood phylogeny of ionotropic receptors and ionotropic glutamate
receptors of Archegozetes (Along), Dinothrombium (Dt), Leptothrombidium (Ld), Tetranychus

(Tu) and Drosophila (Dmel). The tree was rooted to the middle point. Branch lengths unit is

substitutions per site and the node values reflect bootstrap supports.
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Figure S14 Maximum likelihood phylogenetic tree of gustatory receptors of Archegozetes
(Along), Ixodes (Is), Tropilaelaps (Tm), Metaseiulus (Mocc) and Drosophila (Dmel). The tree was

rooted to the middle point. Branch lengths unit is substitutions per site and the node values reflect

bootstrap supports.
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Figure S15 Unrooted maximum-likelihood tree of glycoside hydrolase family 48 members
(GH_48) from Streptomyces bacteria and HGT genes from other arthropods as well as
Archegozetes. Branch lengths unit is substitutions per site and the node values reflect bootstrap

supports.




