Table S2. Related to STAR METHODS. Amino acid sequence of internally linked PyIRS

dimers.

PM-MCP-
OTv2AA

LCKi-10
HA
MCP
SPOT

PyIRS*
FUS/.478

MGCVCSSNPEGTELAIAYPYDVPDYAGAPGSAGSAAGSGASNFTQFVLVDNGGTGDVTVAPSNFANGI
AEWISSNSRSQAYKVTCSVRQSSAQNRKYTIKVEVPKGAWRSYLNMELTIPIFATNSDCELIVKAMQGLL
KDGNPIPSAIAANSGIYGLSPDRVRAVSHWSS DKKPLNTLISATGLWMSRTGTI
HKIKHHEVSRSKIYIEMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKANEDQTS
VKVKVVSAPTRTKKAMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSISSISTG
ATASALVKGNTNPITSMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRKKDLQ
QIYAEERENYLGKLEREITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPMLAPNL
YNYLRKLDRALPDPIKIFEIGPCYRKESDGKEHLEEFTMLAFAQMGSGCTRENLESITDFLNHLGIDFKIV
GDSCMVYGDTLDVMHGDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARSESY
YNGISTNLASNDYTQQATQSYGAYPTQPGQGYSQQSSQPYGQQSYSGYSQSTDTSGYGQSSYSSYG
QSQNTGYGTQSTPQGYGSTGGYGSSQSSQSSYGQASSYPGYGQQPAPSSTSGSYGSSSQSSSYGQ
PQSGSYSQQPSYGGQQASYGQQQSYNPPQGYGQQNQYNSSSGGGGGGGGGGNYGQDQSSMSSG
GGSGGGYGNQDQSGGGGSGGYGQQDRGGRGRGGSGGGGGGGGGGYNRSSGGYEPRGRGGGRG
GRGGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSDNNTIFVQGLGENVTIESVADYFKQIGIKTNKKT
GQPMINLYTDRETGKLKGEATVSFDDPPSAKAAIDWFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG
RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGGGGQQRAGDWKCPNPTCENMNFSWRNECNQC
KAPKPDGPGGGPGGSHMGGNYGDDRRGGRGGDKKPLNTLISATGLWMSRTGTIHKIKHHEVSRSKIYI
EMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKANEDQTSVKVKVVSAPTRTKK
AMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSISSISTGATASALVKGNTNPIT
SMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRKKDLQQIYAEERENYLGKLE
REITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPMLAPNLYNYLRKLDRALPDPIK
IFEIGPCYRKESDGKEHLEEFTMLAFAQMGSGCTRENLESITDFLNHLGIDFKIVGDSCMVYGDTLDVMH
GDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARSESYYNGISTNL

ERM-MCP-
OTV2AF

CYPIIC11.27
EWSR11.628
HA

MCP
VSV-G

PyIRSAF
FUS.478

MDPVVVLGLCLSCLLLLSLWKQSYGGGMASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQS
YGTYGQPTDVSYTQAQTTATYGQTAYATSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTT
QASYAAQSAYGTQPAYPAYGQQPAATAPTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQV
PGSYPMQPVTAPPSYPPTSYSSTQPTSYDQSSYSQQNTYGQPSSYGQQSSYGQQSSYGQQPPTSYPP
QTGSYSQAPSQYSQQSSSYGQQSSFRQDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGF
DRGGMSRGGRGGGRGGMGSAGERGGFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSV
TLDDLADFFKQCGVVKMNKRTGQPMIHIYLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKL
KVSLARKKPPMNSMRGGLPPREGRGMPPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRG
SRGNPSGGGNVQHRAGDWQCPNPGCGNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGP
GGMRGGRGGLMDRGGPGGMFRGGRGGDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQAIA
YPYDVPDYAGAPGSAGSAAGSGASNFTQFVLVDNGGTGDVTVAPSNFANGIAEWISSNSRSQAYKVTC
SVRQSSAQNRKYTIKVEVPKGAWRSYLNMELTIPIFATNSDCELIVKAMQGLLKDGNPIPSAIAANSGIYGL
SYTDIEMNRLGK DKKPLNTLISATGLWMSRTGTIHKIKHHEVSRSKIYIEMACGD
HLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKANEDQTSVKVKVVSAPTRTKKAMPKSV
ARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSISSISTGATASALVKGNTNPITSMSAPV
QASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRKKDLQQIYAEERENYLGKLEREITRFF
VDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPMLAPNLANYLRKLDRALPDPIKIFEIGPC
YRKESDGKEHLEEFTMLNFCQMGSGCTRENLESHTDFLNHLGIDFKIVGDSCMVFGDTLDVMHGDLELS
SAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARSESYYNGISTNLASNDYTQQATQSYG
AYPTQPGQGYSQQSSQPYGQQSYSGYSQSTDTSGYGQSSYSSYGQSQANTGYGTQSTPQGYGSTGG
YGSSQSSQSSYGQAQSSYPGYGQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPSYGGQQQSYGQ
QQSYNPPQGYGQQNQYNSSSGGGGGGGGGGNYGAQDQSSMSSGGGSGGGYGNQDQSGGGGSGG
YGQQDRGGRGRGGSGGGGGGGGGGYNRSSGGYEPRGRGGGRGGRGGMGGSDRGGFNKFGGPR




DQGSRHDSEQDNSDNNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTGQPMINLYTDRETGKLKGEATVS
FDDPPSAKAAIDWFDGKEFSGNPIKVSFATRRADFNRGGGNGRGGRGRGGPMGRGGYGGGGSGGG
GRGGFPSGGGGGGGQQRAGDWKCPNPTCENMNFSWRNECNQCKAPKPDGPGGGPGGSHMGGNY
GDDRRGGRGGDKKPLNTLISATGLWMSRTGTIHKIKHHEVSRSKIYIEMACGDHLVVNNSRSSRTARAL
RHHKYRKTCKRCRVSDEDLNKFLTKANEDQTSVKVKVVSAPTRTKKAMPKSVARAPKPLENTEAAQAQ
PSGSKFSPAIPVSTQESVSVPASVSTSISSISTGATASALVKGNTNPITSMSAPVQASAPALTKSQTDRLE
VLLNPKDEISLNSGKPFRELESELLSRRKKDLQQIYAEERENYLGKLEREITRFFVDRGFLEIKSPILIPLEYI
ERMGIDNDTELSKQIFRVDKNFCLRPMLAPNLANYLRKLDRALPDPIKIFEIGPCYRKESDGKEHLEEFTM
LNFCQMGSGCTRENLESHTDFLNHLGIDFKIVGDSCMVFGDTLDVMHGDLELSSAVVGPIPLDREWGIDK
PWIGAGFGLERLLKVKHDFKNIKRAARSESYYNGISTNL

OMM-An22-
OTV2AF

TOMZ20;.79
EWSR11.628
Myc

Anz2

VSV-G

PyIRSAF
FUS1.478

MVGRNSAIAAGVCGALFIGYCIYFDRKRRSDPNFKNRLRERRKKQKLAKERAGLSKLPDLKDAEAVQKFF
MASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQSYGTYGQPTDVSYTQAQTTATYGQTAYA
TSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTTQASYAAQSAYGTQPAYPAYGQQPAATA
PTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQVPGSYPMQPVTAPPSYPPTSYSSTQPTS
YDQSSYSQQNTYGQPSSYGQQSSYGQAQSSYGQQPPTSYPPQTGSYSQAPSQYSQQSSSYGQQSSFR
QDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGFDRGGMSRGGRGGGRGGMGSAGERG
GFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSVTLDDLADFFKQCGVVKMNKRTGQPMIH
[YLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKLKVSLARKKPPMNSMRGGLPPREGRGM
PPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRGSRGNPSGGGNVQHRAGDWQCPNPGC
GNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGPGGMRGGRGGLMDRGGPGGMFRGGRG
GDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQAIAGAPGSAGSAAGSGEQKLISEEDLLATMD
AQTRRRERRAEKQAQWKAANPPLDGAGAGAGAGAGAGGLATMDAQTRRRERRAEKQAQWKAANPP
LDGAGAGAGAGAGAGGLATMDAQTRRRERRAEKQAQWKAANPPLDGAGAGAGAGAGAGGLATMDA
QTRRRERRAEKQAQWKAANPPLGLSYTDIEMNRLGK DKKPLNTLISATGLWM
SRTGTIHKIKHHEVSRSKIYIEMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKAN
EDQTSVKVKVVSAPTRTKKAMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSIS
SISTGATASALVKGNTNPITSMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRK
KDLQQIYAEERENYLGKLEREITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPML
APNLANYLRKLDRALPDPIKIFEIGPCYRKESDGKEHLEEFTMLNFCQMGSGCTRENLESIITDFLNHLGID
FKIVGDSCMVFGDTLDVMHGDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARS
ESYYNGISTNLASNDYTQQATQSYGAYPTQPGQGYSQQSSQPYGQQSYSGYSQSTDTSGYGQSSYSS
YGQSQNTGYGTQSTPQGYGSTGGYGSSQSSQSSYGQASSYPGYGQQPAPSSTSGSYGSSSQSSSY
GQPQSGSYSQQPSYGGQQASYGQQQSYNPPQGYGQANQYNSSSGGGGGGGGGGNYGQDQSSMS
SGGGSGGGYGNQDQSGGGGSGGYGQQDRGGRGRGGSGGGGGGGGGGYNRSSGGYEPRGRGGG
RGGRGGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSDNNTIFVQGLGENVTIESVADYFKQIGHKTNK
KTGQPMINLYTDRETGKLKGEATVSFDDPPSAKAAIDWFDGKEFSGNPIKVSFATRRADFNRGGGNGR
GGRGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGGGGQQRAGDWKCPNPTCENMNFSWRNECN
QCKAPKPDGPGGGPGGSHMGGNYGDDRRGGRGGDKKPLNTLISATGLWMSRTGTIHKIKHHEVSRSKI
YIEMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKANEDQTSVKVKVVSAPTRTK
KAMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSISSISTGATASALVKGNTNPI
TSMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRKKDLQQIYAEERENYLGKL
EREITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPMLAPNLANYLRKLDRALPDPI
KIFEIGPCYRKESDGKEHLEEFTMLNFCQMGSGCTRENLESITDFLNHLGIDFKIVGDSCMVFGDTLDVM
HGDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARSESYYNGISTNL

OMM-An22-
OTv2AA

TOMZ201.70
E WSR 1 1-628
Myc

MVGRNSAIAAGVCGALFIGYCIYFDRKRRSDPNFKNRLRERRKKQKLAKERAGLSKLPDLKDAEAVQKFF
MASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQSYGTYGQPTDVSYTQAQTTATYGQTAYA
TSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTTQASYAAQSAYGTQPAYPAYGQQPAATA
PTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQVPGSYPMQPVTAPPSYPPTSYSSTQPTS
YDQSSYSQQNTYGQPSSYGQQSSYGQAQSSYGQQPPTSYPPQTGSYSQAPSQYSQQSSSYGQQSSFR
QDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGFDRGGMSRGGRGGGRGGMGSAGERG




Anz2

SPOT

PyIRSAA
FUS/.478

GFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSVTLDDLADFFKQCGVVKMNKRTGQPMIH
[YLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKLKVSLARKKPPMNSMRGGLPPREGRGM
PPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRGSRGNPSGGGNVQHRAGDWQCPNPGC
GNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGPGGMRGGRGGLMDRGGPGGMFRGGRG
GDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQAIAGAPGSAGSAAGSGEQKLISEEDLLATMD
AQTRRRERRAEKQAQWKAANPPLDGAGAGAGAGAGAGGLATMDAQTRRRERRAEKQAQWKAANPP
LDGAGAGAGAGAGAGGLATMDAQTRRRERRAEKQAQWKAANPPLDGAGAGAGAGAGAGGLATMDA
QTRRRERRAEKQAQWKAANPPLGLSPDRVRAVSHWSS DKKPLNTLISATGL
WMSRTGTIHKIKHHEVSRSKIYIEMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTK
ANEDQTSVKVKVVSAPTRTKKAMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVST
SISSISTGATASALVKGNTNPITSMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSR
RKKDLQQIYAEERENYLGKLEREITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRP
MLAPNLYNYLRKLDRALPDPIKIFEIGPCYRKESDGKEHLEEFTMLAFAQMGSGCTRENLESIITDFLNHL
GIDFKIVGDSCMVYGDTLDVMHGDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRA
ARSESYYNGISTNLASNDYTQQATQSYGAYPTQPGQGYSQQSSQPYGQQSYSGYSQSTDTSGYGQSS
YSSYGQSQNTGYGTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGYGQQPAPSSTSGSYGSSSQSS
SYGQPQSGSYSQQPSYGGQQASYGQQQSYNPPQGYGQQNQYNSSSGGGGGGGGGGNYGQDQSS
MSSGGGSGGGYGNQDQSGGGGSGGYGQADRGGRGRGGSGGGGGGGGGGYNRSSGGYEPRGRG
GGRGGRGGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSDNNTIFVQGLGENVTIESVADYFKQIGIHKT
NKKTGQPMINLYTDRETGKLKGEATVSFDDPPSAKAAIDWFDGKEFSGNPIKVSFATRRADFNRGGGNG
RGGRGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGGGGQQRAGDWKCPNPTCENMNFSWRNEC
NQCKAPKPDGPGGGPGGSHMGGNYGDDRRGGRGGDKKPLNTLISATGLWMSRTGTIHKIKHHEVSRS
KIYIEMACGDHLVVNNSRSSRTARALRHHKYRKTCKRCRVSDEDLNKFLTKANEDQTSVKVKVVSAPTR
TKKAMPKSVARAPKPLENTEAAQAQPSGSKFSPAIPVSTQESVSVPASVSTSISSISTGATASALVKGNT
NPITSMSAPVQASAPALTKSQTDRLEVLLNPKDEISLNSGKPFRELESELLSRRKKDLQQIYAEERENYLG
KLEREITRFFVDRGFLEIKSPILIPLEYIERMGIDNDTELSKQIFRVDKNFCLRPMLAPNLYNYLRKLDRALP
DPIKIFEIGPCYRKESDGKEHLEEFTMLAFAQMGSGCTRENLESIITDFLNHLGIDFKIVGDSCMVYGDTLD
VMHGDLELSSAVVGPIPLDREWGIDKPWIGAGFGLERLLKVKHDFKNIKRAARSESYYNGISTNL




