Supplementary Figure 1. MX/Mx wild type and chimerae amino acid sequences.
The sequences of huMX1, huMX2, mmMx1, mmMx2 and Flag tag are shown in red, blue,
purple, green and black, respectively. Mutated residues are highlighted in grey.

MX1-Flag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEEKVRPCIDLIDSLRALGVEQDLA
LPAIAVIGDQSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASE
VEKEINKAQNAIAGEGMGISHELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQ
RQETISLVVVPSNVDIATTEALSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYM
IVKCRGQQOEIQDQLSLSEALQREKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQ
IKETHQRITEELQKYGVDIPEDENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKW
STIIENNFQEGHKILSRKIQKFENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLA
FTDVSIKNFEEFFNLHRTAKSKIEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQKVREKELEE
EKKKKSWDFGAFQSSSATDSSMEEIFQHLMAYHQEASKRISSHIPLIIQFFMLOTYGQQLOKAMLOLLQ
DKDTYSWLLKERSDTSDKRKFLKERLARLTQARRRLAQFPGdykdddk*

MX2-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQOQOPPPFGTVPPOMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPAIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQVEKE IHKAQNVMAGNGRGISHE
LISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQRQQTINLVVVPCNVDIATTEAL
SMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMIVKCRGQQEITNRLSLAEATKK
EITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLEGQIRESHQKATEELRRCGADIPSQ
EADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWVGILATNTQKVKNIIHEEVEKY
EKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLQKAMEIIQQAFINVAKKHFGEFFNLNQTVQST
IEDIKVKHTAKAENMIQLOFRMEQMVFCQDQIYSVVLKKVREEIFNPLGTPSQNMKLNSHFPSNESSVS
SFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLQKAMMQILQOEKNRYSWLLQEQSETATKRR
ILKERIYRLTQARHALCQFSSKEIHdykdddk*

MX226_715-FIag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQOQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQVEKEIHKAQNVMAGNGRGISHE
LISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQRQQTINLVVVPCNVDIATTEAL
SMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMIVKCRGQQEITNRLSLAEATKK
EITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLEGQIRESHQKATEELRRCGADIPSQ
EADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWVGILATNTQKVKNIIHEEVEKY
EKQYRGKELLGFVNYKTFEITIVHQYIQQLVEPALSMLOQKAMEITQQAFINVAKKHFGEFFNLNQTVQST
TEDIKVKHTAKAENMIQLQFRMEQMVFCQDQIYSVVLKKVREEIFNPLGTPSQNMKLNSHFPSNESSVS
SFTEIGIHLNAYFLETSKRLANQIPFITQYFMLRENGDSLQKAMMQILQEKNRYSWLLOQEQSETATKRR
ILKERIYRLTQARHALCQFSSKEIHdykdddk*

MX1(L4uxz)-Flag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEEKVRPCIDLIDSLRALGVEQDLA
LPAIAVIGDQSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASE
VEKEINKAQNATAGEGMGISHELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQ
ROQETISLVVVPSNVDIATTEALSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYM
IVKCRGQQEIQDQLSLSEALQREKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQ
IKETHQRITEELQKYGVDIPEDENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKW
STITENNFQEGHKILSRKIQKFENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLA
FTDVSIKNFEEFFNLHRTAKSKIEDIRAEQEREGEKLIRLHFQMEQIVYCQDQIYSVVLKKVREEIFNP
LGTPSQNMKLNSHFPSNESSVSSMEEIFQHLMAYHQEASKRISSHIPLIIQFFMLOTYGQQLQKAMLQL
LODKDTYSWLLKERSDTSDKRKFLKERLARLTQARRRLAQFPGdykdddk*



MX2(L4yx+)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQOQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQVEKEIHKAQNVMAGNGRGISHE
LISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQRQQTINLVVVPCNVDIATTEAL
SMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMIVKCRGQQEITNRLSLAEATKK
EITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLEGQIRESHQKATEELRRCGADIPSQ
EADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWVGILATNTQKVKNIIHEEVEKY
EKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLOQKAMEIIQQAFINVAKKHFGEFFNLNQTVQST
TEDIKVKHTAKAENMIQLOQFRMEQMVFCQDQVYRGALQKVREKELEEEKKKKSWDFGAFQSSSATDSSF
TEIGIHLNAYFLETSKRLANQIPFITQYFMLRENGDSLQKAMMQILQEKNRYSWLLOQEQSETATKRRIL
KERIYRLTQARHALCQFSSKEIHdykdddk*

MX1 (Sta|k|v|x2)-F|ag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEEKVRPCIDLIDSLRALGVEQDLA
LPAIAVIGDQOSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASE
VEKEINKAQNAIAGEGMGISHELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQ
ROETISLVVVPSNVDIATTEALSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYM
IVKCRGQQEIQDQLSLSEALQREKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQ
IKETHOQRITEELQKYGVDIPEQEADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNW
VGILATNTQKVKNITHEEVEKYEKQYRGKELLGFVNYKTFEITIVHQYIQQOLVEPALSMLQKAMEIIQQA
FINVAKKHFGEFFNLNQTVQSTIEDIKVKHTAKAENMIQLOQFRMEQMVFCQDQIYSVVLKKVREEIFNP
LGTPSOQNMKLNSHFPSNESSVSSFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLQKAMMQI
LOERNRYSWLLOQERSDTSDKRKFLKERLARLTOQARRRLAQFPGdykdddk*

MX2(Stalkyx1)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQOQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQVEKEIHKAQNVMAGNGRGISHE
LISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQROQQTINLVVVPCNVDIATTEAL
SMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMIVKCRGQQEITNRLSLAEATKK
EITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLEGQIRESHQKATEELRRCGADIPSD
ENEKMFFLIDKINAFNQDITALMOQGEETVGEEDIRLFTRLRHEFHKWSTITIENNFQEGHKILSRKIQKF
ENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAFTDVSIKNFEEFFNLHRTAKSK
TIEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQKVREKELEEEKKKKSWDFGAFQSSSATDSSM
EEIFQHLMAYHQEASKRISSHIPLITQFFMLOTYGQQLOKAMLOLLODKDTYSWLLKEQSETATKRRIL
KERIYRLTQARHALCQFSSKEIHdykdddk*

MX1 (Gsz)—F|ag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEEKVRPCIDLIDSLRALGVEQDLA
LPATAVIGDQOSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQV
EKEITHKAQNVMAGNGRGISHELISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQR
QQTINLVVVPCNVDIATTEALSMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMI
VKCRGQQEITNRLSLAEATKKEITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLENQT
KETHQRITEELQKYGVDIPEDENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKWS
TITENNFQEGHKILSRKIQKFENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAF
TDVSIKNFEEFFNLHRTAKSKIEDIRAEQEREGEKLIRLHFQOMEQIVYCQDQVYRGALQKVREKELEEE
KRKKKSWDFGAFQSSSATDSSMEEIFQHLMAYHQEASKRISSHIPLIIQFFMLOTYGQQOLOKAMLOLLQD
KDTYSWLLKERSDTSDKRKFLKERLARLTQARRRLAQFPGdykdddk*



MX2(Gxi)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQOQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATTEA
LSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQ
REKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLEGQIRESHQKATEELRRCGADIPS
QEADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWVGILATNTQKVKNIIHEEVEK
YEKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLQKAMEIIQQAFINVAKKHFGEFFNLNQTVQS
TIEDIKVKHTAKAENMIQLQFRMEQMVFCQDQIYSVVLKKVREEIFNPLGTPSQNMKLNSHFPSNESSV
SSFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLQKAMMQILQEKNRYSWLLOQEQSETATKR
RILKERIYRLTQARHALCQFSSKEIHdykdddk*

MX2(Gux1 T103a)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQQOPPPFGTVPPOQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVARCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATTEA
LSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQ
REKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLEGQIRESHQKATEELRRCGADIPS
QEADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWVGILATNTQKVKNIIHEEVEK
YEKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLQKAMEIIQQAFINVAKKHFGEFFNLNQTVQS
TIEDIKVKHTAKAENMIQLQFRMEQMVFCQDQIYSVVLKKVREEIFNPLGTPSQNMKLNSHFPSNESSV
SSFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLQKAMMQILQEKNRYSWLLQEQSETATKR
RILKERIYRLTQARHALCQFSSKEIHdkaddk*

MX1(G Stalkwxz)-Flag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEEKVRPCIDLIDSLRALGVEQDLA
LPAIAVIGDQSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQV
EKEIHKAQNVMAGNGRGISHELISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQR
QQTINLVVVPCNVDIATTEALSMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMI
VKCRGQQOEITNRLSLAEATKKEITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLENQI
KETHQRITEELQKYGVDIPEQEADKMFFLIEKIKMFNQODIEKLVEGEEVVRENETRLYNKIREDFKNWV
GILATNTQKVKNIIHEEVEKYEKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLOKAMEIIQQAF
INVAKKHFGEFFNLNQTVQSTIEDIKVKHTAKAENMIQLQFRMEQMVFCQDQIYSVVLKKVREEIFNPL
GTPSONMKLNSHFPSNESSVSSFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLOKAMMQIL
QEKNRYSWLLQERSDTSDKRKFLKERLARLTQARRRLAQFPGdykdddk*

MX2(G Stalkux1)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEQKVRPCIDLIDSLRALGVEQDLALPATAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATTEA
LSMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQ
REKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLEGQIRESHQKATEELRRCGADIPS
DENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKWSTIIENNFQEGHKILSRKIQK
FENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAFTDVS IKNFEEFFNLHRTAKS
KIEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQKVREKELEEEKKKKSWDFGAFQSSSATDSS
MEEIFQHLMAYHQEASKRISSHIPLIIQFFMLOTYGQQLQKAMLQLLODKDTYSWLLKEQSETATKRRI
LKERIYRLTQARHALCQFSSKEIHdykdddk*



MX1(Nuxz)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEEKVRPCIDLIDSLRALGVEQDLALPAIAVIGDQOSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQODYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATEAL
SMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQOR
EKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQIKETHORITEELQKYGVDIPED
ENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKWSTI IENNFQEGHKILSRKIQKF
ENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAFTDVSIKNFEEFFNLHRTAKSK
IEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQOKVREKELEEEKKKKSWDFGAFQSSSATDSSM
EEIFQHLMAYHQEASKRISSHIPLIIQFFMLOTYGQQOLOKAMLOLLODKDTYSWLLKERSDTSDKRKFL
KERLARLTQARRRLAQFPGdykdddk*

MX1 K83A(N|v|x2)-F|ag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQOQPPPFGTVPPQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEEKVRPCIDLIDSLRALGVEQDLALPATIAVIGDQSSGASSVLEAL
SGVALPRGSGIVTRCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATEAL
SMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQR
EKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQIKETHQRITEELQKYGVDIPED
ENEKMFFLIDKINAFNQDITALMQGEETVGEEDIRLFTRLRHEFHKWSTIIENNFQEGHKILSRKIQKF
ENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAFTDVSIKNFEEFFNLHRTAKSK
IEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQKVREKELEEEKKKKSWDFGAFQSSSATDSSM
EEITFQHLMAYHQEASKRISSHIPLITQFFMLOTYGQQLOKAMLOLLODKDTYSWLLKERSDTSDKRKFL
KERLARLTQARRRLAQFPGdykdddk*

MX11103a(Nmx2)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQQPPPFGTVPPOQMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEEKVRPCIDLIDSLRALGVEQDLALPATIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVARCPLVLKLKKLVNEDKWRGKVSYQDYEIEISDASEVEKEINKAQNAIAGEGMGISH
ELITLEISSRDVPDLTLIDLPGITRVAVGNQPADIGYKIKTLIKKYIQRQETISLVVVPSNVDIATEAL
SMAQEVDPEGDRTIGILTKPDLVDKGTEDKVVDVVRNLVFHLKKGYMIVKCRGQQEIQDQLSLSEALQR
EKIFFENHPYFRDLLEEGKATVPCLAEKLTSELITHICKSLPLLENQIKETHQRITEELQKYGVDIPED
ENEKMFFLIDKINAFNOQDITALMOGEETVGEEDIRLFTRLRHEFHKWSTIIENNFQEGHKILSRKIQKF
ENQYRGRELPGFVNYRTFETIVKQQIKALEEPAVDMLHTVTDMVRLAFTDVSIKNFEEFFNLHRTAKSK
IEDIRAEQEREGEKLIRLHFQMEQIVYCQDQVYRGALQKVREKELEEEKKKKSWDFGAFQSSSATDSSM
EEIFQHLMAYHQEASKRISSHIPLIIQFFMLQTYGQQLOQKAMLOLLODKDTYSWLLKERSDTSDKRKFL
KERLARLTQARRRLAQFPGdykdddk*

MX2(N|\/|x1 )-FIag
MVVSEVDIAKADPAAASHPLLLNGDATVAQKNPGSVAENNLCSQYEQKVRPCIDLIDSLRALGVEQDLA
LPATAVIGDQSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLKKQPCEAWAGRISYRNTELELQDPGQV
EKETHKAQNVMAGNGRGISHELISLEITSPEVPDLTIIDLPGITRVAVDNQPRDIGLQIKALIKKYIQR
OQTINLVVVPCNVDIATTEALSMAHEVDPEGDRTIGILTKPDLMDRGTEKSVMNVVRNLTYPLKKGYMI
VKCRGQQEITNRLSLAEATKKEITFFQTHPYFRVLLEEGSATVPRLAERLTTELIMHIQKSLPLLEGQI
RESHQKATEELRRCGADIPSQEADKMFFLIEKIKMFNQDIEKLVEGEEVVRENETRLYNKIREDFKNWV
GILATNTQKVKNIIHEEVEKYEKQYRGKELLGFVNYKTFEIIVHQYIQQLVEPALSMLQKAMEIIQQAF
INVAKKHFGEFFNLNQTVQSTIEDIKVKHTAKAENMIQLOQFRMEQMVFCQDQIYSVVLKKVREEIFNPL
GTPSQONMKLNSHFPSNESSVSSFTEIGIHLNAYFLETSKRLANQIPFIIQYFMLRENGDSLQKAMMQIL
QEKNRYSWLLQEQSETATKRRILKERIYRLTQARHALCQFSSKEIHdykdddk*



mmMx1-Flag
MDSVNNLCRHYEEKVRPCIDLIDTLRALGVEQDLALPAIAVIGDQSSGKSSVLEALSGVALPRGSGIVT
RCPLVLKLRKLKEGEEWRGKVSYDDIEVELSDPSEVEEAINKGONFIAGVGLGISDKLISLDVSSPNVP
DLTLIDLPGITRVAVGNQPADIGRQIKRLIKTYIQKQETINLVVVPSNVDIATTEALSMAQEVDPEGDR
TIGVLTKPDLVDRGAEGKVLDVMRNLVYPLKKGYMIVKCRGQODIQEQLSLTEAFQKEQVFFKDHSYFS
ILLEDGKATVPCLAERLTEELTSHICKSLPLLEDQINSSHQSASEELQKYGADIPEDDRTRMSFLVNKI
SAFNRNIMNLIQAQETVSEGDSRLFTKLRNEFLAWDDHIEEYFKKDSPEVQSKMKEFENQYRGRELPGF
VDYKAFESIIKKRVKALEESAVNMLRRVTKMVQTAFVKILSNDFGDFLNLCCTAKSKIKEIRLNQEKEA
ENLIRLHFOMEQIVYCQDQVYKETLKTIREKEAEKEKTKALINPATFONNSQFPQKGLTTTEMTQHLKA
YYQECRRNIGRQIPLIIQYFILKTFGEEIEKMMLOLLODTSKCSWFLEEQSDTREKKKFLKRRLLRLDE
ARQKLAKFSDdykdddk*

mmMx1(Nwuxz)-Flag
MSKAHKPWPYRRRSQFSSRKYLKKEMNSFQQQPPPFGTVPPOMMFPPNWQGAEKDAAFLAKDFNFLTLN
NQPPPGNRSQPRAMGPENNLYSQYEEKVRPCIDLIDTLRALGVEQDLALPAIAVIGDQSSGKSSVLEAL
SGVALPRGSGIVTRCPLVLKLRKLKEGEEWRGKVSYDDIEVELSDPSEVEEAINKGQONFIAGVGLGISD
KLISLDVSSPNVPDLTLIDLPGITRVAVGNQPADIGRQIKRLIKTYIQKQETINLVVVPSNVDIATTEA
LSMAQEVDPEGDRTIGVLTKPDLVDRGAEGKVLDVMRNLVYPLKKGYMIVKCRGQODIQEQLSLTEAFQ
KEQVFFKDHSYFSILLEDGKATVPCLAERLTEELTSHICKSLPLLEDQINSSHQSASEELQKYGADIPE
DDRTRMSFLVNKISAFNRNIMNLIQAQETVSEGDSRLFTKLRNEFLAWDDHIEEYFKKDSPEVQSKMKE
FENQYRGRELPGFVDYKAFESIIKKRVKALEESAVNMLRRVTKMVQTAFVKILSNDFGDFLNLCCTAKS
KIKEIRLNQEKEAENLIRLHFQMEQIVYCQDQVYKETLKTIREKEAEKEKTKALINPATFQONNSQFPQK
GLTTTEMTQHLKAYYQECRRNIGRQIPLIIQYFILKTFGEEIEKMMLQOLLODTSKCSWFLEEQSDTREK
KKFLKRRLLRLDEARQKLAKFSDdykdddk*

mmMx2-Flag
MVLSTEENTGVDSVNLPSGETGLGEKDQESVNNLCSQYEEKVRPCIDLIDSLRALGVEQDLALPATAVI
GDQSSGKSSVLEALSGVALPRGSGIVTRCPLVLKLRKLNEGEEWRGKVSYDDIEVELSDPSEVEEAINK
GONFIAGVGLGISDKLISLDVSSPNVPDLTLIDLPGITRVAVGNQPADIGRQIKRLIKTYIQKQETINL
VVVPSNVDIATTEALSMAQEVDPEGDRTIGILTKPDLVDRGTEDKVVDVVRNLVYHLKKGYMIVKCRGQ
ODIQEQLSLTEALQONEQIFFKEHPHFRVLLEDGKATVPCLAERLTAELISHICKSLPLLENQIKESHQS
ASEELQKYGMDIPEDDSEKTFFLIEKINAFNQDITALVQGEENVAEGECRLFTRLRKEFLSWSKEIEKN
FEKGYAVLYNEVWAFEKQYRGRELPGFVNYKTFENIIRRQIKTLEEPAIEMLHTVTEIVRAAFTSVSEK
NFSEFYNLHRTTKSKLEDIRLEQEKEAEMSIRLHFKMEQIIYCQDQIYRGALQKVREEEAEEEKKTHGT
SSSSQOSODLOTSSMAEIFQHLNAYRQEAHNRISSHVPLIIQYFILKMFAERLOKGMLQOLLODKDSCSWL
LKEQSDTSEKRKFLKERLARLAQARRRLAKFPGDYKDDDKdykdddk*

mmMx2(Nuxz)-Flag

MSKAHKPWPYRRRSQF SSRKYLKKEMNSFQQQPPPFGTVPPQMMFPPNWQGAEKDAFLAKDFNFLTLNN
QPPPGNRSQPRAMGPENNLYSQYEEKVRPCIDLIDSLRALGVEQDLALPATAVIGDQSSGKSSVLEALS
GVALPRGSGIVTRCPLVLKLRKLNEGEEWRGKVSYDDIEVELSDPSEVEEAINKGONFIAGVGLGISDK
LISLDVSSPNVPDLTLIDLPGITRVAVGNQPADIGRQIKRLIKTYIQKQETINLVVVPSNVDIATTEAL
SMAQEVDPEGDRTIGILTKPDLVDRGEDKVVDVVRNLVYHLKKGYMIVKCRGQODIQEQLSLTEALQONE
QIFFKEHPHFRVLLEDGKATVPCLAERLTAELISHICKSLPLLENQIKESHQSASEELQKYGMDIPEDD
SEKTFFLIEKINAFNQDITALVQGEENVAEGECRLFTRLRKEFLSWSKEIEKNFEKGYAVLYNEVWAFE
KQYRGRELPGFVNYKTFENIIRRQIKTLEEPAIEMLHTVTEIVRAAFTSVSEKNFSEFYNLHRTTKSKL
EDIRLEQEKEAEMS IRLHFKMEQI IYCQDQIYRGALQKVREEEAEEEKKTKHGTSSSSQSQDLQTSSMA
EIFQHLNAYRQEAHNRISSHVPLIIQYFILKMFAERLOKGMLQLLODKDSCSWLLKEQSDTSEKRKFLK
ERLARLAQARRRLAKFPGdykdddk*
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Supplementary Figure 2. The full-length isoform of MX2 is uniquely responsible for
the anti-HIV-1 activity.

A. U87-MG/CD4/CXCR4 cells were transduced with EasiLV expressing CD8 (Neg Ctrl),
MX2 wild type, MX2 short isoform (MX2,4.745) and MX2 long isoform (MX2,,,.,) cDNAs
and treated with doxycycline for 48 h prior to HIV-1 infection. The cells were infected with
25 ng p24©a9 of NL4-3/Nef-IRES-Renilla and infection efficiency was monitored at 48 h by
measuring Renilla activity. Mean relative infection efficiencies with standard deviations
from three independent experiments are shown.

B. Immunoblot analysis of parallel samples. Protein levels of MX2 wild type, MX2 short
isoform (MX2,5.745) and MX2 long isoform (MX2,,,.,) were determined using a Flag-
specific antibody and tubulin served as a loading control.
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Supplementary Figure 3. The MX1 g3a(Nyx2) @and MX1+03a(Nux2) chimerae lack
GTPase activity.

MX proteins were immunoprecipitated from transfected 293T cell lysates and incubated
with [a-32P] GTP using a standard GTPase assay. GDP and GTP were resolved using
thin-layer chromatography and visualized by autoradiography.
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Supplementary Figure 4. Mouse Mx1 and Mx2 are re-localised to the nuclear
envelope when bearing the N-terminal domain of human MX2.

HeLa cells were seeded on glass coverslips, transfected with vectors expressing Flag-
tagged mmMx1, mmMx1 (N, uxz), MMMx2 or mmMx2(;,,ux2) and fixed 16 h post-
transfection. MX proteins and the NE were visualized by indirect immunofluorescence
using Flag- or NUP358-specific antibodies, respectively, and confocal microscopy. Scale
bar, 12.5 um.



