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human MARCHS8 1 MSMPLHQISAIPSQDASARVYRSKTKEKEREEQNEKTLGHEMSHSSNISKAGSEPSASA

Rhesus MARCH8 1 MSMPLHQISAIPSQDAWSARVYRSKTKEKEREEQNEKTLGHSMSHSSNISKAGSIEPSASA 60
Mouse MARCHS8 1 MSMPLHQISAIPSQDARISARVYRSKTKEKEREEONEKTLGHSMSHESNISKAG 57
Bovine MARCH8 1 MYMPLHQISAIPSQODAMSARVYRSKTKEKEREEQNEKTLGHSMSHSSNISKA 60

CT

human MARCHS 61 PAPVSSFSRTSHIPSEODICRICHCEGDDESPLITPCHCTGSLHFVEQACLOQWIKSSDT 120
Rhesus MARCH8 61 PAPVSSFSRTSWTPSEODICRICHCEGDDESPLITPCHCTGSLHFVHQACLQQWIKSSDT 120
Mouse MARCH8 58 [EPVSEFSRTS|YTPSNMODICRICHCEGDDESPLITPCHCTGSLHFVHOACLQOWIKSSDT 116
Bovine MARCHS 61 PlgelVSSHERTSIYTPSJODICRICHCEGDDESPLITPCJCTGSLEFVHCICLOQWIKSSDT 118

CT
human MARCH8 121 RCCELCKYEFIMETKLKPLRKWEKLQMTSSERRKIMCSVTFHVIA 180
Rhesus MARCHS 121 RCCELCKYEFIMETKLKPLRKWEKLQMTSSERRKIMCSVTFHET‘ 180
Mouse MARCHS 117 RCCELCKYEFIMETKLKPLRKWEKLQMTHSERRKIMCSVTFH” 176

Bovine MARCH8 119 RCCELCKYEFIMETKLKPLRKWEKLQOMTSSERRKIMCSVTFHVIAITCVVWSLYVLIDRT 178
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1
human MARCH8 181 AEEIKQGQATGILEWPFWTKLY AIGFTGGLLFMYVQCKVYVQLWKRLKAYNRVIYVON 240
Rhesus MARCHS8 181 AEEIKQGQATGILEWPFWTKL
Mouse MARCHS8 177 EEE:KQGQWTG:LEWPFWTKL

Bovine MARCHS8 179 REEIEQGQATGZLEWPFWTKL V

YBOLWKRLKAYNRVIYVON 236
VOLWFRLKAYNRVIYVON 238

GFTGGLLFMYVQCKV
GFTGGLLFMYVQCKV

EC ™ CT
human MARCHS 241 CPETSKKNIFEKSELTEPNFENKHGEGICHSDTINSSCCTEPEDTGAEI IHV 291
Rhesus MARCH8 241 CPETSKKNIFEKSENEPNFENKHGGIC§SDTNSSCCTEPEDTGA 291
Mouse MARCH8 237 CPETSKKNIFEKSLTEPEEEN cHSHrNSSCTEPEDT \ 286
Bovine MARCHS 239 CPETSKNIFEKF[FEPNFE] CHSDTNSSCCTEPEDTGAEIIHY 289

CT

Figure S1. Amino acid sequence alignments of the human, rhesus macaque, mouse, and bovine
MARCHS proteins. Amino acid differences are boxed in several colors (polar neutral in green,
aliphatic/hydrophobic in orange, aromatic/hydrophobic in purple, basic in red, acidic in blue, unique in
pink, and absence in black). EC, extracellular domain; TM, transmembrane domain; CT, cytoplasmic tail.
A well-conserved tryptophan residue, which is essential for ubiquitin ligase activity, indicated by a light
green arrow; A well-conserved Yxx¢ motif, indicated by a light blue arrow.



CT

human MARCHS 1 MSMPLHQIS SODATISARMYRSKMKEKEREEQNEKTLEHFMSHS SNISKAGSPPSASANA)
human MARCH3 1 SRCSHLPEYLPDCHS SAAPVVKTVEDCESLVNGQPQYVMOVEAKDGOLESHN

CT
CT *
human MARCHS3 61 PN SITPSSQDI eiSNel:(® e DDE SPIRT T I=e H eyl HEVIEIOA o SSI)T 120
human MARCH3 52 [HsHRY QSPFNDRPM SSQEDRLS|Ze F oyl GTIERS e A SSIYT 110
CT
CT ™
human MARCHS 121 ECELCl$4H TELKP RK] EKLQMTSSHRPKIMCSVT* MATTCVVWSLYVET DR A
human MARCH3 111 EpCELClsiN R PRIZVENLRNPGPQHRKIRTL FGDMWV HMTPLATISGWLCHERGA A
et ™
EC ™ v cr
—
human MARCHS8 180 pwNxgyeleler UieanriNuiziRulg WAA NG Fiie{eins V AL KISLKAYNRVI YV OEACE]
Jalbi R MYV o IC RN AR Y DHI HF SSRLEAVGLIALTVARE TI YL - RWTLVS RETNQRVILLI PK el
EC ™ CT
CT
human MARCHS8 240 291
human MARCH3 228 25:3

Figure S2. Amino acid sequence alignments of the human MARCHS8 and MARCHS3 proteins.
Amino acid differences are boxed as depicted in Figure S1. EC, extracellular domain; TM,
transmembrane domain; CT, cytoplasmic tail. A well-conserved tryptophan residue among mammalian
MARCH proteins, which is indicated by a light green arrow, is also conserved in the human MARCH3
protein. MARCHS’s Yxx¢ motif in the C-terminal CT, indicated by a light blue arrow, is not seen in
MARCH3.
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Figure S3. Subcellular localization of MARCHS8, MARCHS3, and their chimeric proteins. HeL.a
cells transfected with HA-tagged MARCH protein plasmids were analyzed using immunofluorescence
microscopy. Anti-HA monoclonal antibody (primary) and Alexa 488—conjugated anti-mouse IgG
(secondary) were used for detecting MARCH proteins (green). Hoechst 33342 (blue) and Phalloidin-
TRITC (red) were used to stain the nucleus, and to provide cell morphology, respectively. MARCHS,
MS8/3-EC, and M8/3-cTM were detected at the plasma membrane (arrows), whereas MARCH3, M8/3-
cCT, M8&/3-nTM, and M8/3-cTM were exclusively cytoplasmic. Bar, 10 pm.
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Figure S4. Lentiviral CRISPR-Cas9-mediated knockout (right) of MARCHS expression in MDMs.
Immunoblot images showing the expression of MARCHS and -actin in MDMs obtained from two
donors. Lentiviral CRISPR-Cas9 technology was employed to knock out MARCHS expression in
MDMs.





