
Expanded View Figures

Hs 398 QRSWALYEDEGVIRCYLEELLHILTDADPEVCKKMCKRNEFESVLALVAYYQMEHRASLRLLLLKCFGAMCSL-DAAIISTLVSSVLPVE
Bt 396 QRSWALYEDEGVIRCYLEELLHILTDADPEVCKKMCKRNEFESVLALVAYYQMEHRVSLRLLLLKCFGAMCSL-DAAIISTLVSSVLPVE
Xl 417 QRSWALYEDENVILCYLEELLLILTDADPEVCKKMCKRNQFEAVLSLVAYYQMEHRVSLRLLLLKCFGAMCNL-DASIISALVNSVLPME
Dr 486 QRSWALHEDHALIACYLEELLQILTDADAEVCRKMCRVNEFEPVLSLVSYYQMEHRVSLRLWLLKVFGAMCGL-DAALISTLLNSVLTME
Dm 485 QRTWMLYEDEEDIIQFLEELVEILINADESISCYEMSCDQYQMFINLVQYYQMETRWSIKRLLLKTFTAACHL-DYIIVDILLTSVLPLE
Sp  85 ------------------------------------------------CFFFLKEQQTLKFIII-VFQSEIQE-NEYCLRLLASTGFIPV
Sc 185 ------------------------------------------------------------------------------------------

Hs 487 LARDMQTDT----QDHQKLCYSALILAMVFSMGE-AVPYAHYEHLGTPFAQFLLNIVEDGLPLD-TTEQLPDLCVNLLLALNLHL------P
Bt 485 LARDMQTDT----QDHQKLCYSALILAMVFSMGE-AVPYAHYEHLGTPFAQFLLSIVEDGLPLD-TTEQLPDLCVNLLLALNLHL------P
Xl 506 LALDMQTHT----QEHQKMCYSALVLAMIFSMGE-PLPYHHYEHLNSQFVQFLLEVIEAGLPSD-ITEQLPDLFINVILAFNLHI------S
Dr 575 LARDLQTDT----DEHEKMCYSALLMAMVFSTGE-QIPLHHYEHLNAGFLQFLLDVIEDGLPTD-STEQLPDLFINVLLAFNLHL------S
Dm 574 IVEDMKTHF----SNLDRFKQLVKMLTIIFSLGQ-PMPVNHQDYLGVHFASFLLEIVEGNN-----PEVLVDMVIALILAFNQQF------S
Sp 125 LIKAMKQFKDRSENVAFTSFRYALFLVYYICRSR-RLSPTDLVAIDEYFLVNLFKTSEEAWNDE--DMDSFGMCVLTLLSINEQFMLVRLAS
Sc 185 IIDEMKQIS----------TVLMDLLFQIMKYC--KCVIANLQIVDDFFVYYMMESMRSDTMDD----MFNNAEFKLLLALNEQYMM-FAKE

Hs 567 AADQNVIMAALSKHAN----VKIFSEKLLLLLNRGDD-PVRIFKHEPQPPHSVLKFLQDVFG---SPATAAIFYHTDMMALIDITVRHIA
Bt 565 APDQNVIMAALSKHAN----VKIFSEKLLLLLNRGDD-PVRIFKHEPQPPHSILKFLQDVFA---SPTTAAIFYHTDMMALIDITVRHIA
Xl 586 VPANNIIMKTLVKQSN----VKVFTEKLLLLFNRGDD-PVSIFKHQPQPPNSVLKILQDVFA---SEATAHLFYHTDMMVMIDIIVRQIA
Dr 655 VPDSNIVMQTLMKRDN----AKILSEKLLLLLNRGED-PVCVFSHAPAAPHAVVKFLQDVFS---SADSAQIFYRSDLMVLIDITVRQIS
Dm 650 EHTYNVIIEGMQNLPS----AKVFTEKLLLLLNREDD-PTRLLKHPNEHMNTVLRMFIDIFS---HPDTAGMFYTNDIKVLIDIVVRQLS
Sp 214 KGSFEIANGIMDLLSSSKVDNGIYSEGLVFTLNREKDPRSRML---------ILKQLFLLFT---TPATYEIFYTNDLNVLIDIFIREIN
Sc 262 YDIENKVYKYLINGSV----SRCFTELLLLKFNRASDPPLQIM---------MCKIIYLILTPRGDYSPMNFFYTNDLRVLIDVLIRELQ

Hs 649 DLSPG-DKLRMEYLSLMHAIVRTTPYLQHRHRLPD-LQAILRRILNEEE--TSPQCQMDRMIVREMCKEFLVLGEAPS-----
Bt 647 DLSPG-DKLRMEYLSLMHAVVRSTPYLQHRHRLPD-LQATLRRILAEEE--ASPQCQMDRMIVQEMCKEFPVLGEAPS-----
Xl 668 DLSPG-DKLRMEYLSLMHAIVHSTDYLQHAHRKTD-LHGILQRILSEEE--AEPHCQMDKIIIREIYKEFPQMAPQAS-----
Dr 737 DLEPG-DRMRAQYLSLMLSVMRCSEYQEHRHRLAD-LRAALQRILGEEE-----SGAAERSIVLQIYEEFPDTCSS-------
Dm 732 DLDAG-STTRPCYLELCRRILRNTNYQEHQHRKHD-LMKIFTRIFCEET----ECSASDQQLVREIANEFPQLFKA-------
Sp 292 NIPDELSDLRYAYLQVLIPLLENTQVRHPPHYKTKCIVDAVNNVLISHSKSSNMEDARTTDVAIRVL-EVPWLQQEMKSLGTA 
Sc 337 NISEDEEVLRNTLLRVLIPLLKNTQLSKTHYRKDD-LNKLLNYLSTLDNICVDSPALHEHQVTVALSRKCLQQIPWLETPSTP

Hs 309 PRTIGAELMELVRRNTGLSHELCRVAIGIIVGHIQASVPAS-SPVMEQVLLSLVEGKDLSMALPSGQVCHDQQRLEVIFADLARRKDDAQ
Bt 307 PRTIGAELMELVRRNTGLSHELCRVAIGVVVGHIQASVPAS-SPVMEQVLLSLVEGKDLSTALPSGQVCHDQQRLEVIFADLARRKDDAQ
Xl 328 PKTIAAELIEMVRKNTNLSYELSRVAIGVIVGHIQASVPST-ASAMEQILVSLVESKDSGSGLPSGQVCHDEQRMEVIFADLARHKDDAQ
Dr 401 PLTIGAELTELVRRNTGLSCELSRVAVGVVVGRLQGALPGA-QVQLEQVLQSLA----LSTDLPLGQVCHDQQRLQVIFGDLARHREDSQ
Dm 397 ESSDVYQIVDALRRNTNLSFDLSCEALRVVLTSLEQLYNGAINPYLEAVAVHVTGKVATPKELLG--ITHDAKRLQYLFAQLADCKNDTE
Sp  85 ------------------------------------------------------------------------------------------
Sc 185 ------------------------------------------------------------------------------------------
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Figure EV1. Sequence alignment of SPIN90 from diverse species.

Conserved residues are indicated by colored boxes (green: hydrophobic; yellow: hydrophilic; red: basic; cyan: acidic). The highly conserved segment amongWDS proteins, the
“leucine-rich domain” (LRD)/DUF2013 segment, is indicated below the sequences, along with residues mutated in this study. Truncation sites are indicated with dashed
lines. Alpha helices in the SPIN90 structure are shown above the sequence as rectangles. Hs, H. sapiens; Sc, S. cerevisiae; Sp, S. pombe; Bt, B. taurus; Dm, D. melanogaster; Xl,
X. laevis; Dr, D. rerio.
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A B Figure EV2. The SPIN90 contact surface
overlaps with a conserved patch of residues on
Arp2/3 complex.

A Surface representation of the “front side” of
Arp2/3 from the apo Arp2/3 complex structure
(1k8k; Robinson et al, 2001) showing residue
conservation based on analysis with the ConSurf
server (Ashkenazy et al, 2016). Residues are
colored according to conservation, with the
following order, going from most to least
conserved: dark magenta > pink > light
pink > gray > light cyan > cyan.

B Surface representation of Arp2/3 complex (1k8k)
showing residues (green) that are within 6 Å of
SPIN90 in the co-complex structure.
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Figure EV3. The H5-1/2 loop is flipped toward
the C-terminus of the ARM domain in Arp2/3-
bound SPIN90.

A Ca trace of SPIN90 (351–722) superposed onto
the structure of SPIN90 (269–722) from the co-
complex structure. His580 is shown in stick
representation. H5-1/2 is flipped away from the
C-terminus in the inactive 351–722 structure and
toward it in the co-complex structure.

B Zoomed in view from panel (A) showing the
difference in conformation of the H5-1/2 loop in
the inactive (351–722, sticks with gray carbon
atoms) versus active (269–722, sticks with cyan
carbon atoms) SPIN90 structures. Positive (green)
or negative (red) Fo�Fc electron density maps are
contoured at �2.0 r and were generated from
the co-complex reflection file plus a PDB file in
which H5-1/2 loop (residues 577–585) of the co-
complex structure was replaced with the same
residues from chain A in the 351–722 structure.
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Figure EV4. SPIN90 binds to the same surface of Arp2/3 complex as actin filaments.

A Surface representation of the “front side” of Arp2/3 from SPIN90 co-complex structure showing residues that are within 5 Å of SPIN90 (red) or between 5 and 8 Å
(pink). Side chains were modeled onto the co-complex structure before generating the surface.

B Surface representation of the “front side” of Arp2/3 from the branch junction model colored as described in (A) (Rouiller et al, 2008), except close contacts between
the complex and actin filaments are colored.
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