S3 Fig. Multiple sequence alignment (MSA) of MYRF protein domains.

a DBD domain 351 F387S Q403H
H. sapiens MYRF 1 IKWQPHQQNK| TLYDANYKELPMLTYRVDAD FSVGDDAFVCQKERI:YIVT
M. musculus Myrf 1 IKWQPHQONKQATLYDANYKELPMLTYRVDAD FSVGDDAFVCOQRKERINEEV T
X. laevis myrf 1 IKWQPHLQNK| SLYDASYKELPMLTYKVDAD FSTGDDSFVCQEKEREINOVT
D. rerio myrf 1l IKWQPHQONKQATLYDANYKELPMLTYRVDAD FSVGDDAFVCOQRKERINNV T
C. elegans myrf-1 1 IRFSKFQEEQ|SPLYDINAQPLQQLQVHVVAD YNSNDNCEFVNQKRLREIRNI S
B. taurus MYRFL 1 LEKWQPYRSVP|JJHSLLNSQYEKLPDVGYRVVTD FSPADEAFVCOEKEKRINT T
D. discoideum mrfA 1 FTWTDYKSEP|YTTFNTNGDEMPVPLLNIMAS SYIGGQ--WIYCRRIIYEITD

206 G435
H. sapiens MYRF 56 BYIGM--———-——-—————=—————=——====—= LGEJKYVKTPEGLK|JLDCFYMKLH
M. musculus Myrf 56 V¥IGM---—---————-——————————————— LGEIJKYVKTPEGLK|JLDCFYAKLH
X. laevis myrf 56 VYIGM-——-—-—————— e —— IGE|KYVKTPEGIL|ZJIECFF LN
D. rerio myrf 56 VYIGM---—-—————— e LGE|JKYVKTPEGLK|ZJLDCFY| LH
C. elegans myrf-1 56 VNVEAS-——-c—ccm e e DTMP)KYVNFNNRLV|ZJIRDFKMSFC
B. taurus MYRFL 56 IHIQV====—————— e e e e e —————— WGS)KFVKTOMGLKIZJIEMF Y| PF
D. discoideum mrfA 54 ITAVYPKLFQETQYGHNGVTLSNSSSSVDPTQT)3JSYMLISGVKT|3JINGLTMTIK]

436 479V
H. sapiens MYRF 86 TVNLPPEQVTKHT VGEINHISE TH
M. musculus Myrf 86 TVNLPPEQVTKT VGII8R:A3SE Ty
X. laevis myrf 86 TLSLPPDQVTKPYTVGEIM:IASE Ty
D. rerio myrf 86 TVNLPPEQVTEKNTVGEIN:IRSE Ty
C. elegans myrf-1 88 LFEIQERRMTKYCVP3A:83SE Tpy
B. taurus MYRFL 86 EATN--Q--IIAIESSQADIISKK-IFNIFIKINLLADOVTKHYT LG|38M:83S E TN
D. discoideum mrfA 109 I EKQGEHAIJKPVAIQ-—-FGSLYS IQIN:IRKAYY

b ICA domain
H. sapiens MYRF EHVQEVDTTEQLKRISRMRLVHYRYKPEFAASAGIEATA-PET[
M. musculus Myrf EHVQEVDTTEQLKRISRMRLVHYRYKPEFAASAGIEATA-PET(Y
X. tropicalis myrf ESVEEVDTTEQLKRISQMRLVHYHYKPEFASTVGLDENA-AET(Y
X. laevis myrf ESVEEVDTTEQLKRISQMRLVHYHYKPEFASTVGLDENA-AET[e
C. elegans myrf-1 EAITERETAEAIENLLKLRVVDYRYKPEVADIWGLDEQQRHRT¢
D. fasciculatum DFA_02247 KDIKPVNTKEQLEKIKKLQLYDYQLTDQWAKDTGITEK--KER[E
D. discoideum DDB_G0292186 ENVKPVNSKDQLSNIMKLKIYDYQLTDEWVKSQNLTET--KDRIe]
E. phage K3 p37 SNFKPIEN--ALDKVEKLNGVIYDKAEYI--—-—-G-GEAIETEA[g
T. phage S40 YS40_001 TNLEPIQD--ALEKLGQITGYTFEMRG-——————————— KRLA[e]

VB79A
H. sapiens MYRF EVK---EILPEAfKDTGDMVFANGKTIENFVUNKERIFMEN|
M. musculus Myr€ VIINEVK---EILIEANKDTGDVVFANGKTIENFIVVNKERIFMEN,
X. tropicalis myrf B EVO——-EILYDANMKESGDLVCANGATIENFMMVVNKERIFMEN]
X. laevis myrf W EVQ——-EILYJEAMKESGDLVCANGETIENFVVNKERIFMEN|
C. elegans myrf-1 WELQ——--AVLIYDAMRDIG-—————————— DYMMTIDEGRVFYET
D. fasciculatum DFA 02247 BELR-—-—-EVIIgNAMKETGDRELSDGTVLEKDF VNKDAIFMEN,
D. discoideum DDB_G0292186 WDLNTPSNHI|ENSYKHTGDRILGNGRVIKDFMAVVNKDAIFLEN]
E. phage K3 p37 OITLO——-DVLIJEAMRETEDSK—————— GNKIMTVSSQAQIALL
T. phage 540 YS40_001 WEVQ——-NVLJEAlDVDQ-—————————— NGYMOLNYNAVVALL
683 Re9SH
H. sapiens MYRF 97 KELCKLTDNLETRIDELERWS—---—
M. musculus Myrf 97 KELCKLTDNLETRIDELERWS----
X. tropicalis myrf 97 KELCKLTDNLETRIDELERWS----
X. laevis myrf 97 KELCKLTDNLETRIDELERWS--——
C. elegans myrf-1 87 QQLCRMTGDLDSKIDEKVAEISRRL
D. fasciculatum DFA_02247 96 QELSKKVDNVCIELDILDKK-----
D. discoideum DDB_G0292186 99 QELSKKVDNVCMELETLDKKKFE--
E. phage K3 p37 85 KTLSARVKELESKLM——————————
T. phage S40 YS40_001 74 KEKKKKIDELEDRIKKIEEF-—-——-—

Homologous protein sequences from UniProtKB/Swiss-Prot were searched by
BLASTP (https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Proteins). Selected ortholog
sequences on DBD and ICA domains were aligned using Clustal Omega(Sievers, Wilm
et al. 2011), and the resulting MSA were then visualized by BoxShade
(https://embnet.vital-it.ch/software/BOX_form.html). Residues that are completely
conserved are highlighted in black; changes to residues with similar biochemical
properties are shaded in gray. Amino acid substitutions that result from de novo
missense variants are shown above the MSA. Most substitutions affect highly

conserved residues.



