Figure 3 supplement 1 Conti et al., 2019
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A H. sapiens (human) BMATNWIQEKVWLSQEVDKL LEMKNEKEKLMIKFQSHRNILEENLRRSDKELEKEDDIVQHIYKTLLS IPEVV-RGCKELQGELEFLE
Deuterostomia piens ( )

B. taurus (cattle) PMDTNWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDEELKKLDDTVQHIYETLLSIPDVV-NGCKELQGLLQFLS

B. bubalis (water buffalo) PMDTNWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDEELKKLDDTVQHIYETLLSIPDVV-NGCKELQGLLQFLS

O. aries (sheep) PMDTNWIQEKVWLSQEVDKL LEMKNEKAKLTVKFQSHRNILEENLRRSDEELKKLDDTVQHIYETLLSIPDVV-KGCKELQGLLQFLS

E. caballus (horse) PMATDWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDKELKKLDDIVQHIYETLLSIPEVV-RGCKELQGLMEFLS

U. arctos (brown bear) PMATNWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDKELKKLDDIVQHIYETLQSIPEVV-RGCKELQGLLEFLS

P. concolor (cougar) PMATNWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDKELKKLDDIVQHIYETLLSIPEVV-RGCKELQGLLEFLS

P. abelii (orangutan) PMATSWIQEKVWLSQEVDKL LEMKNEKEKLMIKFQSHRNILEENLRRSDKELEKLDDIVQHIYKTLLSIPEVV-RGCKELQGLLEFLS

P. troglodytes (chimpanzee) SMATNWIQEKVWLSQEVDKL LEMKNEKEKLMIKFQSHRNILEENLRRSDKELEKLDDIVQHIYKTLLSIPEVV-RGCKELQGLLEFLS
S. scrofa (pig) PMATNWIQEKVWLSQEVDKL LEMKNEKAKLTVKFQSHRNILEENLRRSDKELKKLDDIVQHIYQTLLSIPEVV-KGCKELQGLLEFLS

D. rotundus (bat) PMATNWIQEKVWLSQEVDKL LEMKNEKAKLMVKFQSHRNILEENLRRSDKELKKLDDIVQHIYETLLSIPDVV-RGCKELQGLLEFLS

C. canadensis (beaver) PVVTNWIQEKVCLSQEVDKL LEMKNEKAKLVLKYQSHRNILEENLRRSDTELKKLDDIVQHIYETLLSIPEVV-RNCKELQGLLEFLS

C. porcellus (guinea pig) PEATNWIQEKLWLYQEVDKLRMMFLEVKDEKAKLMVKFQSQRNILEENLRRSDAELTKLDEIVQHIYKTLLSIPEVV-QSCQKLOQGLLEFLS

R. norvegicus (rat) LMATNWIQEKVFLSQEVNKLRAMFLEVKNEKKQLMDKYLSHRHILEENLRRSDTELKKLDDTIQHIYETLLSIPEVV-KSCKELQGLLEFLS

. M. musculus (mouse) LMATNWIQEKVFLSQEVSKL LEMKTEKEQLMDKYLSHRHILEENLRRSDTELKKLDDTIQHVYETLLSIPETM-KSCKELQGLLEFLS
’ G. gallus (chicken) KGDAAHVQERVLLRQEVDKLRLLLLEKEDEKVVVSGNYLEQVRGLELRLSQAQKMLRSQEELQEKVKEVLLALPEVP----PELRALLQHVG
X. tropicalis (frog) EAARDWMQEKLLLHKDLRKLRIMLVETENSKSEILHRAMRHRNILEGNLARSELELKKLDDIIEKIRKTLLSIPEVV-SNCEELKQMLEYLN

<3< D.rerio (zebrafish) AASAKTLDERIRLLREVEKLKANLMETEENRAKVLERAKRHQRVHAMNOSKMERELHLLDDMIETVRQTLSSIPDLV-KSCPELQKLAEFLG
B. belcheri (cephalochordate) RSEATLVKERISLKAEVSDLRLKLMDKEEEMTQVLATANRRMKAHEDNOQQKAETEVCRLDNIIEVIRKTLHKHKDIV-GTCDELTELLRDLD

E S. kowalevskii (acorn worm) SKEAFYMREKIALKQEVQRLXLSILEKDEYYQAQSTTATRHATTLRENWKRAEAEIFKLDEMIEVVRKTLEQESDVV-QRFPKLIELAQYVE

Mammalia

A. planci (starfish) AVNSDLVRENLSLKKELEKLRAHLVDRQEHYERLNTRATKHMRVLEDNWHKADAEVYRLDELFDHCKQLMEKIPASS-DFDPNMSALRELL-

S. purpuratus (sea urchin) ESMGKLLKENLHLKKELDKGRMKIFKRQEDYELFQSKAGKOMKVLEGNWKKAEAEIHRLDQOLFDHCRKIMDKVPSQMCRODPNLNLLHEMFG
N. anomala (brachiopod) LPEGVYIRENLALKREVLKVKEKLMERNEKIDSVTSKAQRKIRVYEENWKKADSEVYRLDDLLEQVRKVLLKNKDIV-AECEDLNALLQSLD
-@ \ O. fusiformis (annelid) VSEGQYLREKHNLKKEINILRGKLSEKGEYCDELSAKANKRMQLLDENWKKAEAEVYRLDELVEHIRQVLHAERNNL-EGLKALEKLQRDLD
L. viridis (nemertean) ISRGQYFRDITALRKELHQVKEKFVEKEESYKELKEKASRRMNVLEQNWKLAEDEVFRMDGVIEQIRTTLHTNAAAV-KSCSPVFGLIKMLD

Ecdysozoa -3 P. caudatus (priapulid) GGSGMPVKEVVFLKTQLLELOSKLEGKEGLLQELKSKAQKKMKTLEENWKKAENEVYRLDELVEQILQVMLSLPTIV-ESSPELTELLAMLQ
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Bilateria

Figure 3 supplement 1. Evolutionary conservation of Astrin tail across Bilateria

(A) C- but not N-terminus of Astrin is evolutionarily conserved across Bilateria. Schematic of sequence similarity between representative Astrin proteins in
bilaterians and mammals. While mammalian orthologs show high/medium similarity against human Astrin, non-mammalian orthologs are more divergent.
However, all Astrin orthologs show similarity in the C-terminus region. Ribbon colour is based on % of sequence similarity, from red (highest) to blue (lowest).
Diagram was built using Circoletto (Darzentas, 2010). N and C-termini of the query sequence are highlighted in Green and Orange, respectively. (B) Schematic
of key structural domains of human Astrin highlights the unstructured region analysed in the sequence alignment below. Protein sequence alignment generated
using MAFFT demonstrates conservation of the tail region across bilaterian species (residues > 90% conservation are marked by coloured bands) and highlights
high conservation of the putative PP 1-binding motif RVxF and FQ () (Choy et al. 2014; Bajaj et al. 2018) pocket across mammals. Identical (*), conservative (:)

and similar (.) residues are marked. Appendix File 1 includes all new Astrin orthologs identified using a published approach (van Hooff et al., 2017) and an
extended database of animal proteomes.



