Supplementary Information

Protein alignments performed with CLUSTAL O (1.2.4).

* = fully conserved residue

: = conservation between groups of strongly similar properties

. = conservation between groups of weakly similar properties

Alignment MFN1

Conserved cysteine residues
GTPase domain

HR1
HR2

TMD

MENL
MENL
MENL
MENL
MARF
FzO1l

MENL
MENL
MENL
MEN1
MARF
FZ0O1l

MENL
MENL
MENL
MENL
MARF
FZ0O1

MENL
MEN1
MENL
MEN1
MARF
FzOol

MENL
MENL
MENL
MENL
MARF
FzO1l

MENL
MEN1
MENL
MEFN1
MARF
Fz0ol

MENL
MEFN1
MENL
MEFN1

SaxRE

NEBoRE AP axRE NepesaRE AepsaR®E NnEePaxRE

AbePaxRE

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus
rerio

MAAYLNRTISMVTGQTGPADDDRHASSTDTVDKSGPGSPLSRFNSSLOQSGSTMAANLLP
———————————————————————————————— MSGTAS----LVHTLPASGDSNHRGLHS

77777 MAEPVSPLKHEFVLAKKAITAIFDQLLEFVTEGSHFVEATYKNPELDRIATEDDLV
77777 MAETVSPLKHEVLAKKAITAIFGQLLEFVTEGSHFVEATYRNPELDRIASEDDLV
—----MAEAAVSPLKHFVLAKKTITAIFEQLLDYVTEGAAFVEATYRNPELEHVATEDELA
——---MEQLDPSPLKRFVLAKKKISEVFEQLLVYVQEGCEFVKETCANESLENIANKDQLD
ESRLYQSNDKSPLQIFVRAKKKINDIYGEIEEYVHETTTFINALHAEAEIVD---KAERE
LKNSRRAADNEPLLRFREAKKVLGDVYGELKDNVAELE-—---GVYKDIKENDEVSSEQRE

* % * * kK . .. * K .

EMQGYKDKLSIIGEVLSRRHMKVAFF]
EIQGYRNKLAVIGEVLSRRHMKVAFF]
EIQAYKKKLAVIGEVLSRRHMKVAFTF]

EIESYTSKLSIIQEVLARRHMKVAFTF]

LFESYVYKVAAIREVLQRDHMKVAFF]

EIEAIGDSIKTIMDTFQRDNMKVVEE]
.. . *

Kk ekkKk Kkhkkhkkkhkk Kkhkko KAKKK

cekk Kekk K kK *

Kok khkkhkkk Khokhkkhko e kk e kK *

ELKVVNALEAQNRIFFVSAKE
ELKVVSPSEARNRIFFVSAKE
ELKVIDPVEARNRIFFVSAKE
ELKVVDRAQAPNRIFFVSAKE
ELKVSNEKEAAERVFFVSARE
ELEVCSEREVNDRIFFVSSRE

Kk ek ek e kAkKkK e ok

Khkkkoekoekhkhkhkhkhkhkk*x K * K ke kK *

VLSARKQKAQGMPESGVALAEGFHARLQEFQNFEQIFEECISQSAVKTKFEQHTIRAK|
VLNSRKHKAQGMPEGGGALAEGFQARLQEFONFEQTFEECISQSAVKTKFEQHTIRAK|
VLSARRQKAQGMPESGGALAEGFQTRFQEFQNFEQIFEECISQSAVKTKFEQHTIRAK|
VLNSRMQRAQ---—--— GGALAEGFQDRLKEFQNFERSFEECISHSAVKTKFEQHTIRAK]

115
115
116
116
177
140

167
167
168
168
228
200

227
227
228
228
288
260

287
287
288
288
348
320

347
347
348
343



MARF
Fz0ol

MEN1
MEN1
MEN1
MEN1
MARF
Fz0o1l

MEN1
MFN1
MEN1
MFN1
MARF
Fz01l

MEN1
MFN1
MEN1
MFN1
MARF
Fz0o1l

MEN1
MFN1
MEFN1
MFN1
MARF
Fz01l

MEN1
MFN1
MEN1
MFN1
MARF
Fz01l

MEN1
MEN1
MEN1
MEN1
MARF
Fz0ol

MEN1
MENL
MEN1
MENL
MARF
FzO1l

R

NepesaER®E NEEaRE NEEaRE NEEaRE NEEaRE NEmaRE

NEEaRE

melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

Alignment MFN2

Conserved cysteine residues
GTPase domain

MFN2
MFN2
MEFN2
MFN2
MARF
Fzol

RSBSOS

sapiens
musculus
gallus

rerio
melanogaster
elegans

VLESRLKAR-GLVQ-KAYQAEGHGTRALEFQNFERHFEHCISRSAIHTKFEAHNRRA

* ek

TLQARIEEAKGNPPHMGAIAEGFQIRYFEFQDFERKFEECISQSAVKTKFQQHS SRGKI
H|

*ok k| * Kkkokks Kk Kkkokko o kkky K

TEEVAN
TEEVAN
TEEVEN

TEEVEN
EEVEE
RAEVHL

* %

KVSCAMTDEICRLSVLVDEFCSEFHPNPDVLKIYKSELNKHIEDGMGRNLADRCTDEVNA
KVSCAMTDEICRLSVLVDEFCSEFHPTPSVLKVYKSELNKHIEDGMGRNLADRCTNEVNA
KVSSAMTDEICRLSVLVDEFYSDFHPSPQVLKLYKTELNKHIEDGLGKNLADRCSSEVNE
KVSNAMAEEICRLSVIIDEFRSDFHPSPOMLKMYKSDLLSHIEQGMGKNLAFRCSDAVNA
KVSKALNEEIWRLGVLIDEFNMPFHPERLVLNIYKKELNAHVESGLGSNLRARLSMALAM
KVSADFFEEIARLDAIIDRFEQPFDGSSSGMTKYKEDLAIFVDKCLSSDLEARCTGGLMS

* Kk ckk KK s ek x * * Kk ek .. . .k *

LVLQTQQEITENLKPLLPAGI--QDKLHTLI-PCKKFDLSYNLNYHKLCSDFQEDIVFRF
SILOSQQEIIENLKPLLPAGI--QNKLHTLI-PCKKFDLSYDLNCHKLCSDFQEDIVFRF
SMHQSQQETITENLKPLLPSGA--QONQLHLLI-PCRKFDLSYDLNCHSLCADFQEDIMFHF
SVQCSQODMIECLKPLLPSAA--QTQLHMLI-PSRKFELSYDLNCATLCSDFQENIEFQF

NVESAQTEMTDRMHALVPNEQLLATSTKMVV-RTQPFEMLYSLNCONLCADFQEDLEFKF
RIWNLENDMFQYVTKILAEPY——QNKLEEVWRYRAPFKFSICVDVPALVNDFHEDLEFRF

*‘: B * ** 'k *:*
SLGWSSLVHRFLGPRNAQRVLLGL--SEPIFQLPRSLASTPTAPTTP-—-——-—-——-—— ATPD
SLGWSSLVHRFLGSTNAQRVLLGL--SEPIFQVPRSLASTPTAPSNP——-———-——-—-— AAPD
SLGWTSLVNRFLGPKHAQRVLLGL--ADPNLQIPRPLATTPSAASLP-—-——-—-—-— AATPE

SLGWSALVHRFLGPVNAKRALMLV---DONLQLTAPT--TPTAPAVVQSQONSRALGQONQA
SWGIAAMIQRFTGKVRERSKKGQPALVNRQSSIGHSV-STPTTTPVEATPVCLLPAPVVA

TFGLHAIIRRITIAYRSGQPVTAI----NTNLLTPLSLKQQ--—----— SEKNSVRDAEASA
* * . .

NASQEELMITLVTGLASVTSRTSMGIIIVGGVIWKTIGWKLLSVSLTMYGALYLYERLSW
NAAQEELMITLITGLASLTSRTSMGIIVVGGVIWKTVGWKLISVTLSMYGALYLYERLTW
NTSPDDFMVPLVMSLASLTSRTSMSIIVVGGVIWKTVGWKLISLSLSMYGLLYLYERLTW
SVTQEELMLTMVNNLASVTSRTSMSVIIVGGVVWRTVGWRLIALSMSMYGLLYLYERLTW
GITPEQLSLISRFAVSSIGSQGTVGGLVVAGVMLKT IGWRVLVGVGALYGCIYLYERLSW
ASEEQAMMTQMVLTSAAFLANGSLGVLVVGGIVYKAVGWRVIAVGGAAYAGLYAWERMRW

kL Kk skKk e . ox sk gk X . K

TTHAKERAFKQQFVNYATEKLRMIVSSTSANCSHQVKQQ
TTRAKERAFKQQFVNYATEKLOMIVSFTSANCSHQVQOQE
TTKAKERAFKQQFVNYATEKLOMIVSLTSANCSHQVQOQE

TTKAKERALKKQFVDYATEKLOMIISFTSSNCSHQVQQE
TNSAKERTFKSQYVRHATKKLKMIVDLTSANCSHQVQQE
NSGAKEQHLKEQFRSHLAARMQQVSTAHTHHCETQAIRE

Kok k. sk k. .k *

FTKQFLPSSNEES- 741
FSKQFLHPSSGES- 741
FTKHFLOKSK---- 740
FSSQYLRLQP---- 740
FEHNYISPQ----- 810
FASSYLRSDSPPTP 774
* ..
——————————————————————————————————————— MS-----LLFSRCNSTVTVKK
——————————————————————————————————————— MS-----LLFSRCNSIVTVKK
————————————————————————————— VGDEAQPSRQSS-----LL---ILGFFTLKK
——————————————————————————————————————— MS-----LVFPRPNTSVIGKK

MAAYLNRTISMVTGQTGPADDDRHASSTDTVDKSGPGSPLSREFNSSLOQSGSTMAANLLP

———————————————————————————————— MSGTAS----LVHTLPASGDSNHERGLHS
*

408
378

407
407
408
403
468
438

467
467
468
463
528
498

524
524
525
520
587
556

573
573
575
575
646
605

633
633
635
635
706
665

693
693
695
695
766
725

16

23
16

24



MFN2
MFN2
MFN2
MFN2
MARF
Fz0ol

MFN2
MFN2
MFN2
MFN2
MARF
Fz01l

MFN2
MFN2
MEFN2
MFN2
MARF
FzO1

MEFN2
MFN2
MFN2
MFN2
MARF
FzO1l

MFN2
MFN2
MEFN2
MFN2
MARF
FzOol

MEFN2
MFN2
MEFN2
MEFN2
MARF
FzOol

MEFN2
MEFN2
MEFN2
MFN2
MARF
FzZO1l

MEFN2
MFN2
MFN2
MFN2
MARF
FzZO1l

MFN2
MFN2
MFN2
MFN2
MARF
FzO1l

MFN2
MFN2
MFN2
MFN2
MARF
FzOol

NEBsoRE NEEoRE NEEaRE NepesaE®E NEEaRE NEEoRE NEEaRE NEEaERE NEmaRE

AL axRE

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

NKRHMAEVNASPLKHEVTAKKKINGIFEQLGAYIQESATFLEDTYRNAELDPVTTEEQVL
DKRHMAEVNASPLKHFVTAKKKINGIFEQLGAYIQESASFLEDTHRNTELDPVTTEEQVL
DKRHMAEVNASPLKHFVTAKKKINGIFEQLAAYINESSSFLEETHKNVELDPVTTEEQVL
DKRLMAEVNASPLKHFVTAKKKINGIFEQLGAYIKESSAFLEETYSNEELDPVTTEEQVA
ESRLYQSNDKSPLOIFVRAKKKINDIYGEIEEYVHETTTFINALHAEAEIVDKAE---RE
LKNSRRAADNEPLLRFREAKKVLGDVYGELKDNVAELE----GVYKDIKENDFVSSEQRE

* % * * kK . .. * .

DVKGYLSKVRGISEVLARRHMKVAFF]
DVKGYLSKVRGISEVLARRHMKVAFF]
EVKGYLSKVSGISEVLARRHMKVAFE]

EVRGYLSKVAGIGEVLSRRHMKVVFE]

LFESYVYKVAATIREVLORDHMKVAFE]

EIEAIGDSIKTIMDTFQRDNMKVVEE]
. * .

K ekkKk Kkhkkhkkhkkhkkhkkhkkhkko KAKKK

ek ekk Kekkkhkk Fhk oKk

kekkkhkkhkhkhk Keokkke o okKk Kk *

LGVVDRSQAGDRIFFVSAKE
LGVVDRAQAGDRIFFVSAKE
LGVVDRTQAGDRIFFVSAKE

LRVVDRSHAGDRIFFVSAKE
LKVSNEKEAAERVFFVSARE
LEVCSEREVNDRIFFVSSRE

* Kk K ek e kKKK . o K

* **:*********** * ok *'*: * % * '**.
VLNARIQKAQGMPEGGGALAEGFQVRMFEFQONFERRFEECISQSAVKTKFEQHTVR.
VLSARVQKAQGMPEGGGALAEGFQVRMFEFQNFERQFEECISQSAVKTKFEQHTVR
VLNARIQRAQGMPEGGGALADGFQVRMFEFQONFERRFEECISQSAVKTKFEQHTVR.
VLOARVQKAQGMPEAGGALAEGFQARMFEFONFERRFEECISQSAVKTKFEQHTTR.
TLOARIEEAKGNPPHMGAIAEGFQIRYFEFQDFERKFEECISQSAVKTKFQQHSSRG
VLESRLKARGLVQ--KAYQAEGHGTRALEFONFERHFEHCISRSAIHTKFEAHNRR

K e K e e K.k Kk ek kkekhkkoekk Khkkokkookkk. Kk * . .

TEEVER
TEEVER
TEEVER

TEEVEK
EEVEE
RAEVHL

* %

QVSTAMAEEIRRLSVLVDDYQMDFHPSPVVLKVYKNELHRHIEEGLGRNMSDRCSTAITN
QVSTAMAEEIRRLSVLVDEYQMDFHPSPVVLKVYKNELHRHIEEGLGRNLSDRCSTAIAS
QVSNAMAEEIRRLSVLVDEYQADFHPSQVVLKVYKNELHKHIEEGLGRNMSDRCSNAITA
QVSNAMAEEIRRLAVLVDDFHMDFHPSPVVLKVYKNELHRHIEEGLGRNMSERCSSAITV
KVSKALNEEIWRLGVLIDEFNMPFHPERLVLNIYKKELNAHVESGLGSNLRARLSMALAM
KVSADFFEEIARLDAIIDRFEQPFDGSSSGMTKYKEDLAIFVDKCLSSDLEARCTGGLMS

kK Kk Kk Kk ek . * Kk e ek . * . *

SLOTMQODMIDGLKPLLPVS--VRSQIDMLVPRQCFSLNYDLNCDKLCADFQEDIEFHFES
SLOTMQODMIDGLKPLLPVS--MRNQIDMLVPRQCFSLSYDLNCDKLCADFQEDIEFHFES
SLOTMQQEMIDGLKPLLPLS--LRGQIDMLIPRQCFTLSYDLNCDKLCADFQEDIEFHFES
ALQTTQTDMIDGLKPLLPIT--IREQVDKMVPRQCFALSYDLNCDKLCSDFQEDIGFHFS
NVESAQTEMTDRMHALVPNEQLLATSTKMVVRTQPFEMLYSLNCONLCADFQEDLEFKFS
RIWNLENDMFQYVTKILAEPY-QONKLEEVWRYRAPFKFSICVDVPALVNDFHEDLEFREFT
. . .k . . ..

* . .. * Kkkekk e Kok

LGWTMLVNRFLGPKNSRR--—-~- ALMGYNDQVQR-———-=—-— PIPLTPAN---PSMPPLP
LGWTMLVNRFLGPKNSRR--—-— ALLGYSDQVQR-———-——-— PLPLTPAN---PSMPPLP
LGWTMLVNRFLGPKNGRR--—-- ALMGYNDQIQR-—-——-——-— P--LTPAN---PSLPPLP
LGWTMLVNRFLGPKNTRR--—-— ALMGYNDQVPR-———-——-— SLAITPVS---TSMPPFP
WGIAAMIQRFTGKVRERSKKGQPALVNRQSSIGHSVSTPTTTPVEATPVC---LLPAPV-
FGLHAIIRRITAYRSGQPVTA-—----— IN--—————— TNLLTPLSLKQQSEKNSVRDAEA

136
136
143
136
177
140

188
188
195
188
228
200

248
248
255
248
288
260

308
308
315
308
348
320

368
368
375
368
408
378

428
428
435
428
468
438

488
488
495
488
528
498

546
546
553
546
588
557

590
590
595
590
644
603



MFN2
MFN2
MFN2
MFN2
MARF
Fz0ol

MFN2
MFN2
MFN2
MFN2
MARF
FzO1l

MFN2
MFN2
MFN2
MFN2
MARF
FzO1l

NEEaRE AEmaRE

NEEaRE

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

Alignment DRP1

GTPase domain

Middle domain

Variable domain

GED
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus
DRP1 D. rerio
DRP1 D. melanogaster
DRP1 C. elegans
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus
DRP1 D. rerio
DRP1 D. melanogaster
DRP1 C. elegans
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus
DRP1 D. rerio
DRP1 D. melanogaster
DRP1 C. elegans
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus
DRP1 D. rerio
DRP1 D. melanogaster
DRP1 G. gallus
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus
DRP1 D. rerio
DRP1 D. melanogaster
DRP1 C. elegans
DRP1 H. sapiens
DRP1 M. musculus
DRP1 G. gallus

QGSLTQEEFMVSMVTGLASLTSRTSMGILVVGGVVWKAVGWRLIALSFGLYGLLYVYERL
QSSLTQEELMVSMVTGLASLTSRTSMGILVVGGVVWKAVGWRLIALSFGLYGLLYVYERL
QGSMTQEELMVSMVTGLASLTSRTSMGITIVVGGVVWKAVGWRLIALSFGLYGLLYVYERL
QGSMTQEELMVSMVTGLASLTSRTSMGITIVVGGVIWKAVGWRLIALSVGLYGLLYVYERL
VAGITPEQLSLISRFAVSSIGSQGTVGGLVVAGVMLKTIGWRVLVGVGALYGCIYLYERL
SAASEEQAMMTQOMVLTSAAFLANGSLGVLVVGGIVYKAVGWRVIAVGGAAYAGLYAWERM

cek ekk Ko+ Keokhkoo * ek e kk .

TWTTKAKERAFKRQFVEHASEKLQLVISYTGSNCSHQVQQEL
TWTTKAKERAFKRQFVEYASEKLQLIISYTGSNCSHQVQQEL

TWTTKAKERAFKRQFVEYAGEKLQLIVSYTGSNCSHQVQQEL
TWTTRAKERTFKRQFVDYASEKLQLIVSYTGSNCSHQVQQEL
SWTNSAKERTFKSQYVRHATKKLKMIVDLTSANCSHQVQQEL
RWNSGAKEQHLKEQFRSHLAARMQQVSTAHTHHCETQAIRE

* KhkKk o oKk Ko . . .k * . k.

SKAKLLRNKAGWLDSELNMFTHQYLQPSR---- 757
SRAKLLRNKAGWLDSELNMFTHQYLQPSR---— 757
SKAKLLRNKAGWLDSELNMFTHQYLQQSR---— 762
SKAKLLRNKAGWLDSELNMFIQQYLQQGR- 757
KQLKLLRNKANYIONELDIFEHNYISPQ-—---- 810
RTLGTIKGKAVFLLRNLEQFASSYLRSDSPPTP 774

ce kk e P * .

MEALIPVINKLQDVEFNTVGA--D|
MEALIPVINKLODVENTVGA--D|
MEALIPVINKLQDVEFNTVGA--D|

MEALIPVINKLODVENTVGA--D|
MEALIPVINKLQDVENTVGS--D)
MENLIPVVNKLQODVFATLGRKED]

Kk kkkkoekhhkkhkhkk KoKk K kkkkkkh kekoekkoehkhkhkhkkok o

KAk ekkkkkok ok

Kok kk ok o kokk

kKKK

ckekhkkokkhk ok ok khkk o Kk e ek hhk kekhkkkhkkokk s kkkkkk

Keke ok ok Kk Khkkkhkkkk K*k Kkoekkkk o . .« kK Kekkkhkkk e khkkhkkhkhk Kk*

Kekek Khekhhkhkhkhkehkk o kkkxk .k k Kekoekkhkoekk Khhkkk KKk

ELKTRINVLAAQYQSLLNSYGEPVDDKSATLLQLITKFATE
ELKTRINVLAAQYQSLLNSYGEPVDDKSATLLOLITKFATE

ELKTRINVLAAQYQSLLNSYGEPVEDKSATLLQLITKFATE

650
650
655
650
704
663

710
710
715
710
764
723

105
111
118
104
104
107

165
171
178
164
164
167

225
231
238
224
224
227

285
291
298
284
284
287

345
351
358



DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

DRP1
DRP1
DRP1
DRP1
DRP1
DRP1

RIS

AEmaRE NP oaRE AP oaxRE NEEaRE AP maxRE NemaRE

NEPaxRE

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

Alignment Fis1

l TPR motifs
TMD
Fisl H. sapiens
Fisl M. musculus
Fisl G. gallus
Fisl D. rerio
Fisl D. melanogaster
Fisl C. elegans
Fisl H. sapiens

* .

Kok Kk k kK o

kK Kk kK Kok ok Kk ok ok kK k .

khk hkkkhkkhkk o RAK KKkoke oo

Kokk o kK AKA KKK o

skKkkkkkk kKA Kk Kk sk kKK kK o

ELKTRINVLSAQYQSLLSSYGEPVEDMSATLLOLITKFATE

DLKTRVNIMATQFQSLLNSYGEDVSDKSQTLLQIITKESS
ALKARVSIMNAQCQSDLVAFGEPVEDKNRTLLQIITRFAT

ek kk Kk . e kK KK KhkkKkokkoekoeo K

KAk kK o hkhkhkk ok ok

ek e khkhhkhkAKAKAK KKk K

ek ke kkkkhhkhkkhhhkhkkk ok

GDGVQEPTTGNWRGMLKTSKAEELLA-E--EKSKPIPIMPASPQKGHAVNL-LDVPV-PV
GDGGQEPTTGNWRGMLKTSKAEELLA-E--EKSKPIPIMPASPQKGHAVNL-LDVPV-PV
GDVTQESGTGNWRGMLKSSKAEEVSA-E--EKSKPAAALPASPQKGHAVNL-LDVPV-PV
AQAEQEGGTGTWRGMLKKGD--EGQG-E--EKTKLQSSI PASPQKGHAVNL-LDVPV-PV

VSPVK--PVNLLPDVPANHN

—————— RASNGFLGLFGN-----—-—------—--AAASSKTSPQEKQSANFLPEVPETQL

ARKLSAREQR
ARKLSAREQR
ARKLSAREQR
ARKLSAREQR
PRRLTDKEQK
GRKLTSREQRD

Koek e ekkoek

* k. * . . koK

Kk kkkk hkkkhkhkhkkok okhkk Kkoek KhkhkhkAk o kkk

736
742
735
691
735
712

—————————————— MEAVLNELVSVEDLLKFEKKFQSEK-AAGSVS
—————————————— MEAVLNELVSVEDLKNFERKFQSEQ-AAGSVS

RPIRARSAPQRPIAPHSTPSCPIAPHSAPQRPISPCRPRFPPQALERRYAEES—-HRGAPS

—————————————— MEAVVSDIVAPEDLKKFEKKYNAEL-VKGPVS
—————————————— MEDLLNEVVPQEDLERFEKKYHHELELDGEVT
———————————— MDYGTILEERTNPAVLMNAREQYMRQC-ARGDPS

. .. . * .

KSTQFEYANCLVRSKYNDDIRKGIVILEELL + . KEEQRDYVFYLAVGNYRLKEYEKA

344
344
347

405
411
418
404
404
407

465
471
478
464
464
467

524
530
537
522
524
527

577
583
576
534
573
570

632
638
631
587
631
608

692
698
691
647
691
668

90



Fisl
Fisl
Fisl
Fisl
Fisl

Fisl
Fisl
Fisl
Fisl
Fisl
Fisl

Fisl
Fisl
Fisl
Fisl
Fisl
Fisl

NneEaE

NesaEm

NP aExm

musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

sapiens
musculus
gallus

rerio
melanogaster
elegans

Alignment MFF

Repeated domains
Coiled coil domain

TMD

MFF
MFF
MFF
MFF

SoRE

MFF
MFF
MFF
MFF

SoRE

MFF
MFF
MFF
MFF

SoxRE

MFF
MFF
MFF
MFF

SoRE

MFF
MFF
MFF
MFF

SoRE

MFF
MFF
MFF
MFF

SorE

sapiens
musculus
gallus
rerio

sapiens
musculus
gallus
rerio

sapiens
musculus
gallus
rerio

sapiens
musculus
gallus
rerio

sapiens
musculus
gallus
rerio

sapiens
musculus
gallus
rerio

Alignment GDAP1

GST domains

HD

TMD
GDAP1 H. sapiens
GDAP1l M. musculus
GDAP1l G. gallus
GDAP1 D. rerio

PKGS|
ADGA—|
HTSK-
RT-H-
RDDED)

<k k Kk e keke Kk

EPONNQAKELERLIDKAMKKDGLVGMAIVGGMALGVAGLAGLIGLAVSKS
EPONNQAKELERLIDKAMKKDGLVGMATIVGGMALGVAGLAGLIGLAVSKS
EPGNTQGLRLOQLVRACMHRGEPHCAP-———-———-————————————————
EPDNKQALELEKLIKDALKKDGLVGMAIVGGIGLGVAGLAGLIGLAVSKG
ES-NDQVRSLEEYIKKEIDKEVAKGMVVAGGAALVLGGILGL-GIAMARN
EGDNQQAKTLKESIKSAMTHDGLIGAAIVGGGALALAGLVAIFSMSRK--

. Kk * * Kk * .

KS---- 152
KS---- 152
AKS--- 153
KOKREK 154

MSKGTSSDTSLGRVSRAAFPSPTAAEMAEISRIQYEMEYTEGISQ PNA
—————————————————————————— MAEISRIQYEMEYTEGISQ PNA
————————————— MSGAAFPSP-AAEMAEINRLQYEMEYTEGISQ ONA
—————————————————————————— MAEVNRIHYELEYTEGISQQ Gss

Khkk o Keokhkkhkeoehkhhhkhkhkhkkekkokhhkokhkok

DLEQGFQEGVPNASVI NEDVSFSRPADLDLIQSTPFKPLALKTPPRVL
DLEQEFQDGVPNASVI NEDISFSRPADLDLIQSTPFKPLALKTPPRVL
DLEKNIPEGFPNASVT SEDIPLSRPPDLDLLQSTPFKPLALKTPPRVI
EEPPGLLNA--SHSTM DNDARFGRPRDLDLIQSTPLETVELKTPPRVL

*' * ******::*:':* :'** ****:****:: *******:
TLSERPLDFLDLERPPT-TPON-EEIRAVGRLKRERSMSEN-AVRONGQLVRNDSLWHRS
TLSERPLDFLDLERPLP-TPQS-EESRAVGRLKRERSMSEN-AVRONGQLVRNDST --—--
SLSDRPLDFLDLEKPPQQTPON-EEVRSVGRLKRERSMSEN-ATRONGQLARNDSM-—--—

TLNDQPLDFLEPEPAANSTAQPREEMKSHFRSRREQCRSENSTMRRNGQINKHDF---—-—

ek e ekkkkk o K * Kk E K ek k. * ok k Kkekkk o ook

DSAPRNKISRFQAPISAPEYTVTPSPQOARVCPPHMLPEDGANLSSARGILSLIQSSTRR
————————————————————— VTPSPPQARVCPPHMLPEDGANLSSARGILSLIQSSTRR

AYQQILDVLDENRRPVLRGGSA-AATSNPHHDNVRYGISNIDTTIEGTSDDLT
AYQQILDVLDENRRPVLRGGSA-AATSNPHHDNVRYGISNLDAAIEGASDDMT
—————————————— PVLRGGSAATTSSNPHHDNTRYGLSNMDTTLEGTPDDMT
AYQQVLEVLDDSQRG--

—--RASLVTFDASVENTPDDAGL

* . cke e ek o kK e kk kA K

VMY SITVAFWLLNSWLWFRR
VMY SITVAFWLLNSWLWFRR
IMYSITVAFWLLNSWLWEFRR
VMY SLTVAFWLVNSWIWLRR

KAKKKAKKAKKNKKAKA KA K’ AAAIKAA KA I K e hkAKh e khAKhhKk e AhKk o ko kK

342
291
252
275

————— MA--ERQEEQ-------RGSPPLRAEGKADAE,
————— MA--RRQDEA-------RAGVPLRVEGPPDKE
————————————————————————————— MAGPGGA

MAVENIGEGESQDEKEILIKKDAQDSGEIVESTKTK

150
150
155
150
148
151

60
34

34

120
94
106
92

177
147
160
147

237
186

188

296
245
206
229



GDAP1l D. melanogaster ----- MS--EQTKEIEALP-——-- pTLODFKAPDLPA NN < o
.k . * e kkk . . *

GDAP1l H. sapiens 106
GDAP1 M. musculus 106
GDAP1l G. gallus 91
GDAP1 D. rerio 120
GDAP1l D. melanogaster 108
GDAP1 H. sapiens PRLMPDKESMYYPRVQHYRELLDSLPMDAYTHGCILHPELTVDSMI 166
GDAP1l M. musculus PRLMPDEGSMYYPRVQHYRELLDSLPMDAYTHGCILHPELTVDSMI 166
GDAP1l G. gallus PRLMPEEGSMYYPRVQHYRELLDSLPMDAYTHGCILHPELTVDSMI 151
GDAP1l D. rerio PKLIPEEGSTYYHRVQHYRELLDSLOMDAYTHGCILHPEITVDSHI 180
GDAP1 D. melanogaster ——LKPAHNSKEFDQMLIFEQAMARLPVGTLSLGSFIHDDLKLVPK 165
* K . . .
GDAP1 H. sapiens 226
GDAP1 M. musculus 226
GDAP1l G. gallus 211
GDAP1 D. rerio 240
GDAP1l D. melanogaster 221
GDAP1 H. sapiens 285
GDAP1 M. musculus 285
GDAP1l G. gallus 270
GDAP1l D. rerio 300
GDAP1l D. melanogaster 281
GDAP1l H. sapiens TEN. RVAKKRAPKVLGTTLVVGLLAGVGYFAFMLFRKRLG 345
GDAP1l M. musculus TEN. RVAKKRAPKVLGSTLVVGLLVGMGYFAFMLFRRRLG 345
GDAP1l G. gallus AFH RVAKKRAPRVLGTTLMVGMLAGMAYFALVCLRKRFA 330
GDAP1 D. rerio TER RVAKKKAPAFVGATLLVGLIGGATYLAFIYFKKRLL 360
GDAP1l D. melanogaster SFHRLQPSNFAILREMW LGAGAGFLGMAMFAAFAH 326
* x .ok . * . .
GDAP1 H. sapiens SMILAFRPRPNYF 358
GDAP1 M. musculus SMILALRPRPNYF 358
GDAP1l G. gallus NMMLSIRTRONYF 343
GDAP1l D. rerio VS—=————————= 362
GDAP1l D. melanogaster K-—--——-——-—-——-- 327
Alignment GDAP1L1
Conserved cysteine residues
B GST domains
GDAP1Ll H. sapiens MATPNNLTPTNCSWWPISALESDAAKPAEAPDAPE--AASPAHWP 58
GDAP1L1l M. musculus MATPNNLTPTNCSWWPISALESDAAKPVETPDAPE--ASSPAHWP 58
GDAP1Ll G. gallus MATPNNVTPTNCSWWPISALENDAGKSKEGEENQD--PTDPALRSQ 58
GDAP1Ll D. rerio MASSNNVTPTNCSWWPISAMEEDGKIPD-GEESHEPTIHEHKPYS 59
** Kk . ************ * * . H N * ok ok ok ok ok kk ok kkk
GDAP1Ll H. sapiens 115
GDAP1Ll M. musculus 118
GDAP1Ll G. gallus 115
GDAP1Ll D. rerio 116
* * *kkk Kk kkkk *******:* *:****************:** *.*:***:***
GDAP1Ll H. sapiens VVALMPEVGSLQHARVLQYRELLDALPMDAYTHGCILHPELTTDSMI 175
GDAP1Ll M. musculus VVALMPEAGSPQHARVLQYRELLDALPMDAYTHGCILHPELTTDSMI 178
GDAP1Ll G. gallus VPQLIPEPGTLLHSRVLQYRELLDSLPMDAYTHGCILHPELTTDSMI 175
GDAP1Ll D. rerio VAQLIPDEGTPMYARVQQYRELLDGLPMDAYTHGCILHPELTTDSMI 176
* * * * B ek k kkkkkkk ************************
GDAP1Ll H. sapiens 235
GDAP1Ll M. musculus 238
GDAP1Ll G. gallus 235
GDAP1Ll D. rerio 235
*************:::******* * * *:***************:**:*'*********'
GDAP1Ll H. sapiens 295
GDAP1Ll1 M. musculus 298



GDAP1L1
GDAP1L1

GDAP1L1
GDAP1L1
GDAP1L1
GDAP1L1

GDAP1L1
GDAP1L1
GDAP1L1
GDAP1L1

gallus
rerio

O ®

sapiens
musculus
gallus
rerio

SORE

sapiens
musculus
gallus
rerio

SRR

Alignment Mid49

Transmembrane region
I Disordered region

Drp1 recruitment domain

Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens N
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Mid49 H. sapiens
Mid49 M. musculus
Mid49 D. rerio
Alignment MiD51

Transmembrane region
Disordered region

NT domain (N-terminus)
Drp1 recruitment domain
NT domain (C-terminus)

Mid51 H.
Mid51 M.
Mid51 D.

sapiens
musculus
rerio

KhkkhkhkoehhhkhkhkhkhkrAAk KK Khkkkkk* Khkkhkho hhhhhkhkhkAhkAAAKK « kk kK k kK *

FGASFLMGSLGGMG
FGASFLMGSLGGMG
FGASFLMGSLGGMG
FGASFLMGSLGGMG

Khkhkhkhkhhk ok ok eokes KAKAKIhhhhhhhhhAhk s KAKKK e hk e hhk kXA AKX KKKFHH Kk Kk kKK

YFAYWYLKKKYI 367
YFAYWYLKKKYI 370
YFAYWYLKKKYI 367
YFAYWFLKKKYM 367

Kk Kkhkh o khkhkhk o

MAEFSQKRGKRRSDEGLGSMVDFLLANARLVLGVGGAAVLGIATL
MAEFSQKQRKQSGSEGLGSVVDFLLANARLVLGVGGAAVLGIATL

—-—-—--MYYSGKRRGEDGIAAVIDFLLSNARLVLGVGGAAVLGIATL

295
295

355
358
355
355

TLOERLLAFERDRVTIPAAQVALAKQLAGDIALELQAYFR
TFQERLLAFERKHVITPEAHVTLAKQLAGDIALELQAYLR
TFADRLQQYYRTRVCLSAEEVCVAQQRALDIATEIQAFLH

Kk e e kK ek ek K ek ek Kk kkk Kekkoe oo

SKFPELPFGAFVPGGPLYDGLQAGAADHVRLLVPLVLEPGLWSL

SKFPELPFGALVPGGPLYDGLQAGTAEHVRLLAPLELEPGLWSL

SKHPDMPLGDMTLAGSLLDDLQVVTADHACLIVPLQLESSLWTPI

Kk Keakak o K ok ok Kk akok | Kk xk Kk kks . Kk Kk R *

Kok kks kkk ok xkKk Kk AkKkkkasr K Kk Ak Kekkke: o ok K o2 ok o1 %
LLLEVQHERLELT----VAVLVAVPGVDA-DDRLLLAWPLEGLAGNLWLQDLYPVEAA

LLLKVQHECLEFT----LAVLMVVPGAST-DDRLLLAWPLEGLASNLWLODLYPVETA
LKLEIQGLTQSSHDSGERFYITVLPTVRLGOMTLMAQREITGSFDYVWYQSLYSSETA
% . * . P

KKk K. ek . ek Kk Kk * .k

RLRALDDHDAGTRRRLLLLLCAVCRGCSALGQLGRGHLTQVVLRLGEDNVDWTEEALGER
RLRALDDQDAGTRRRLLLLLCGICRGHPALVRLGWSHLTQVVLHLGEEEVAWTEEALGER
RLAALDQADSGARRKCLKTLKAVCRNCPALRKLNGSHISNVVLHMSEKETDWSESAFSNR

Kk kkke Kkekoekkoe K * sk x Kk ek Koo ekhkkeo Kk o Kek ke ek

FLOALELLIGSLEQASLPCHFNPSVNLFSSLREEEIDDIGYALYSGLQEPEGLL- 454
FLOALEFLVGSLEQASLPCHFNPSVNLLGNFREEEIDDIGYVLYSGLQVPESLF- 454
FLOAITELIGYLETGVLPSYFKANVNLFQGFTEDDIDEMGFMLYCAVTEPEILLI 467

KA KK o * ek Kk KKk e ke *ok ok . e ke ekKke ek Kk . *k k.

—-MAGAGERKGKKDDNGIGTAIDFVLSNARLVLGVGGAAMLGIATLAV.
-MAGAGERKGKKDDNGIGTAIDFVLSNARLVLGVGGAAMLGIATLAV
MAGVNGDRKGKKDDNGLGTAIDFVLSNAKLVLGVGGAAMLGIATLAV.

Ko KK KKK KKKK e KA KKK KA KAKFAK e kXK KA KK KFAAAAKAFAKAAKAKAFAAA KRNI AR e Kk Kk o K

105
105
112

165
165
172

225
225
232

285
285
292

340
340
352

400
400
412



Mid51
Mid51
Mid51

MiD51
MiD51
MiD51

Mid51
Mid51
Mid51

Mid51
Mid51
Mid51

Mid51
Mid51
Mid51

Mid51
Mid51
Mid51

Mid51
Mid51
Mid51

SR SRS SRE SRS DRE SR

SRE

sapiens
musculus
rerio

sapiens
musculus
rerio

sapiens
musculus
rerio

sapiens
musculus
rerio

sapiens
musculus
rerio

sapiens
musculus
rerio

sapiens
musculus
rerio

Kok kK akkkkkk kskk kK kkgokkk s kkkkAkkkk Kkeok  Kkas
LKKSRLRMSLQEKLLTYYRNRAAIPAGEQ.
LKKSRLRMSLQEKLLSYYRNRAAIPAGEQ.
LQRARLRLSLQEHLWAFFHERVTIPSEEQS

LKLt Krr ARk kkkK LKk e KooKk kkRAKAK KK kKAAK

Khkkhk ek hhhkhhkhk kA AKKAAK KA K Kk Hhkhkohkhhkehkke kAkk Hhhhhhhkhhkkes khk*x KKKk Kkk*

Kok kkkkkkkhkkhkk s kkxkkkkk ok Khkkokhkhhhkkhhkhhhkk e Ak Ak kK * ke kKK

GDTV-LVAKPHRLA--QYDNLWRLSLRPAETARLRALDQA
GDTV-LVARPHRLA--QYDNLWRLSLRPAETARLRALDQA
EDGVSLIAKPHRLAAERHENLWRQSFRVAETAKLRALDQE

* Kk Kk ekekkkkk s e e khkKkK Kok KhkkhkkokrkhkKKK

DSGCRSLCLKILKAICKSTPALGHLTASQLTNVILHLAQEEADWSPDMLADRFLQALRGL
DSGCRSLCLKILKAICKSTPALGHLTASQLTNVILHLAQEEADWSPDMLADRFLQALRGL
DAGCRSVCLKILKAVCKLNPALARLNASQLTNAILLLSEQEGDWTQEALADRFMOLLRAL

EREL EEE LR ey khkk ok kkkhkkk KAk koo ok Kkke o Khkkkkek Kkk Kk

ISYLEAGVLPSALNPKVNLFAELTPEEIDELGYTLYCSLSEPEVLLQT- 463
ISYLEAGVLPSALNPKVNLFAELTPQEIDELGYTLYCSLSEPEVLLQT- 463
VGHLEAGRMPCTLNLKVNLLCELTPQEIDELGYTLYCALSDPESLLRTV 468

ckhkhkk ok ekk Khhkkke KkhkAkKehkkkkhhhkhhhhkRehkkk Fk ok

118
118
119

178
178
179

238
238
239

298
298
299

355
355
359

415
415
419



