Supplementary File 2: Pairwise alignments of human ALS-linked proteins with yeast homologs

Yellow highlight: identical amino acid
Blue highlight: similar amino acid
Red text: dissimilar amino acid, ALS-linked in human

2-1: ALSI (SOD1)

2-2: ALS4 (SETX)

2-3: ALS8 (VAPB)

2-4: ALS11 (FIG4)

2-5: ALS13 (ATXN2)

2-6: ALS14/FTD-ALS6 (VCP)
2-7: ALS15 (UBQLN?2)

2-8: ALS16 (SIGMARI)

2-9: ALS17/FTD-ALS7 (CHMP2B)
2-10: ALS18 (PFN1)

2-11: ALS20 (HNRNPA1)
2-12: ALS22 (TUBA4A)

2-13: ALS25 (KIF5A)

2-14: ALS26 (TIAT)

2-15: ALS27 (SPTLCI)

2-16: FTD-ALS2 (CHCHD10)
2-17: FTD-ALS5 (CCNF)



2-1: CLUSTAL O(1.2.4) multiple sequence alignment [ALS1]
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2-2: CLUSTAL O(1.2.4) multiple sequence alignment [ALS4]
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2-3: CLUSTAL O(1.2.4) multiple sequence alignment [ALS8]
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2-4: CLUSTAL O(1.2.4) multiple sequence alignment [ALS11]
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Kk e e * * % * .. . . * . . . .ok

42
60

101
112

160
172

220
210

278
269

330
329

389
389

449
449

509
490

569
550

629
608

685
668

739
728

795
781

855
829



hsFIG4
scFIG4

hsFIG4
scFIG4

SODNIYEVQ
VDEKFYEKVLNVDDYKPALDDYS

o o kK

DFQ

907
879

PPRVDRKSTEIFQAHIQASQGIMQPLGKEDSSMYREYIRNRYL-—

*

.k

*

HIKPDNLQ

LYRDLCFESK

ok k .

DIQL

907
876



2-5: CLUSTAL O(1.2.4) multiple sequence alignment [ALS13]

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

MRSAAAAPRSPAVATESRRFAAARWPGWRSLORPARRSGRGGGGAAPGPYPSAAPPPPGP

—————————— MKGNFRKRD—=—=—=—=—=—————————————————S5-TNSRKGG-—--
.*.** . * * . . .**
LGRGRNSNKGLPQSTISFDGIYA-——————— NMRMVHILTSVVGSKCEVQVKNGGIYEGV
NSDSNYTNGGVPNQNNS-SMFYENPEITRNFDDRODYLLANSIGSDVTVTVTSGVKYTGL
HER - S HE T S G S O
FKTYSPKCD----LVLDAAH--EKSTESSSGPKREEIMESTILFKCSDFVVVQFKDMDSSY
LVSCNLESTNGIDVVLREFPRVADSGVSDSVDDLAKTLGETLLIHGEDVAELELKNIDLSL
HE H * oL HEEH o S
AKR-——————————————————————————— DAFTDSAISAKVNGEHKEKDLEPWDAGEL
DEKWENSKAQETTPARTNIEKERVNGESNEVTKFRTDVDISGSGREIKERKLEKWTPEEG

* * ** ** * *

TANEELE--ALENDVSNGWDPNDMEFRYNEENYGVVSTYDSSLSSYTVPLERDNSEEFLKR
AEHFDINKGKALEDDSASW———DQFAVNEKKFGVKSTFDEHLYTTKINKDDP———NYSKR

* * .*k *  x KK . [ * K ** * * . . . [ * K
EARANQLAEEIESSAQYKA-—-—-———— RVALENDDRSEEEKYTAVQRNSSERE-—--—---— GH
LQEAERIAKEIESQGTSGNIHIAEDRGIIIDDSGLDEEDLYSGVDRRGDELLAALKSNSK

Ko o. * **** ** ) . * * *

PNSNKGNRYVPPTLRQQPHH---—-—-=-=-———— M-D-—=——--— PAIISSS—-————-- NSNKNEN
Fokokx o ko * o * Ht N

VVNGGVPWPSPCPSPSSRPPSRYQSGPNSLPPRAATPTRPPSRPPSRPSRPPSHPSAHGS
AVSTDTSTPARAGAPEGKPPQKTSKNKKSLS——————====——————————— -

* * . . % . kK . . kK

PAPVSTMPKRMSSEGPPRMSPKAQRHPRNHRVSAGRGSISSGLEFVSHNPPSEAATPPVA

o Kk . . . * . % * * . -k K

PAASPTPASPASNRAVTPSSEAKDSRLODQRONS--PAGNKENIKPNETSPSFSKAENKG
—————————————— TVSPTTQISAGKSESRRSGSNISQGQSSTGHTTRSSTSLRRR NHG

* * .. . . % * * . * * . * *

ISPVVSEHRKQIDDLK--KFKNDFRLOQPSSTSESMDQLLNKNREGEKSRDLIKDKIEPSA
—-—SFFGAKNPHTNDAKRVLEGKSFNMFIKSKE-A----HDEKKKGDD----ASENMEP-—

* * * . * . * e e e e e * . .. **

120

180

240
18

292
77

346
137

378
197

436
251

483
311

543
347

603
378

663
397

723
433

781
478

839
525



hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

hsATXN2
scPBP1

KDSFIENSSSNCTSGSSKPNSPSISPSILSNTEHKRGPEVTSQGVQTSSPACKQEKDDKE
--FFIEKPYF-—-—---"-—————— TAPTWLNTIEESY-—-—-—-————— KTFFP----DED--T

KAk Kk . ok . * * . % * . ok

EKKDAAEQVRKSTLNP---NAKEFNPRSFSQPKPSTTPTSPRPQAQPSPSMVGHQQP—---
ATQEAQTRFQORQLNSMGNAVPGMNPAMGMNMGGMMGEPMGGPSASPNPMMNGFAAGSMG

..ok . .. * * . kK . *x k Kk Kk Kk %

—-—TPVYTQPVCFAPNMMYPVPVSPGVQPLYPIPMTPMPVNQAKT --YRAVPNMPQORQODQ

MYMPFQPQPMFYHPSMPOMMPVM—-—-—--—————————— GSNGAEEGGGNISPHVP-—--—---
*. **: : *.* :*k* * *: . *::*

HHQOSAMMHPASAAGPPIAATPPAYST-—-—-—— QYVAYSPQQFPNQPLVQ—----HVPHYQ-—

—-——-AGFMA--AGPGAPMGAF--GYPGGIPFQGMMGSGPSGMPANGSAMHSHGHSRNYHQT

. % . K k. * * . * .k . * ok .

SQHPHVYSPVIQGNARMMAPPTHAQPGLVSSSATQYGAHEQTHAMYACPKLPYNKETSPS
SHHGHHNSS =T SGHK — = === = = = = = = = o oo o

* ek K * * .

FYFAISTGSLAQQYAHPNATLHPHTPHPQPSATPTGQQOSQHGGSHPAPSPVQHHQHQAA

899
555

953
615

1009
655

1058
708

1118
722

1178
722

1238
722

1298
722



2-6: CLUSTAL O(1.2.4) multiple sequence alignment [ALS14; FTD-ALS6]

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

hsVCP
scCDC48

————————— MASGADSK-GDDLSTAILKQKNRPNRLIVDEAINEDNSVVSLSQPKMDELQ
MGEEHKPLLDASGVDPREEDKTATAILRRKKKDNMLLVDDAINDDNSVIAINSNTMDKLE

***.* H *. :****::*:: * *:**:***:****:::.. .**:*:
LFRGDTVLLKGKKRREAVCIVLSDDTCSDEKIRMNRVVRNNLRVRLGDVISIQPCPDVKY
LFRGDTVLVKGKKRKDTVLIVLIDDELEDGACRINRVVRNNLRIRLGDLVTIHPCPDIKY

AKKkkhkhkk kkhkkkehkhkhkkhkhkooeok *kk K% * Kekhkhkk kA Ak Kk oehkhkhkheooeokehkkhkhkokk

GKRIHVLPIDDTVEGITGNLFEVYLKPYFLEAYRPIRKGDIFLVRGGMRAVEFKVVETDP
ATRISVLPIADTIEGITGNLEDVFLKPYEFVEAYRPVRKGDHEVVRGGMRQVEFKVVDVEP

KKk KAkKhKk KKehkAkAkAAkAkAKXeoekhkehkhkhkk ko kA khkeoehkkhhkk K*ohkhkkhhkhkk K hkhkkhkko .k

SPYCIVAPDTVIHCEGEPIKREDEEESLNEVGYDDIGGCRKQLAQIKEMVELPLRHPALF
EEYAVVAQDTIIHWEGEPINREDEENNMNEVGYDDIGGCRKOMAQIREMVELPLRHPQLFE

* e khk hkkekk KAk hkkekkhkAkKkKk o s kAR KAAKAAKNAAKAA AKX e kkhk ko kAKX XAk AAk XAk KXk * %K

KAIGVKPPRGILLYGPPGTGKTLIARAVANETGAFFFLINGPEIMSKLAGESESNLRKAF
KAIGIKPPRGVLMYGPPGTGKTLMARAVANETGAFFFLINGPEVMSKMAGESESNLRKAF

KEKKAK e kA A K ek e AAAKAXAKAAKNK e KAXKAAKAA AKX AANAAAA KA AKX o kA Kk e kAK A XA AKX XKk

EEAEKNAPAIIFIDELDAIAPKREKTHGEVERRIVSQLLTLMDGLKQRAHVIVMAATNRP
EEAEKNAPAIIFIDEIDSIAPKRDKTNGEVERRVVSQLLTLMDGMKARSNVVVIAATNRP

KA IAKAAKAKAKRKAAKAA AKX e ko AAA AKX ehkkh e khA AKX e AAXAAAKAAAA K ek Ko okokohkkkhkkhk*k

NSIDPALRRFGREFDREVDIGIPDATGRLEILQIHTKNMKLADDVDLEQVANETHGHVGAD
NSIDPALRRFGREFDREVDIGIPDATGRLEVLRIHTKNMKLADDVDLEALAAETHGYVGAD

KK IA KA AKAAKRA AR A KRR AR AARAAAA AR AA AR e ke kAN A XA A A AKX XAk K ek Kk kk e kkKkKk

LAALCSEAALQAIRKKMDLIDLEDETIDAEVMNSLAVTMDDFRWALSQSNPSALRETVVE
IASLCSEAAMQQIREKMDLIDLDEDEIDAEVLDSLGVTMDNEFRFALGNSNPSALRETVVE

ek ekkhkhkkhkAhkKk ek KhhkeoehkkhkAkhAAhkK o oo KKk hkk e ohkk KkAkkhkkokko kK s kkKk ARk KA KKKk Kk

VPOQVTWEDIGGLEDVKRELQELVQYPVEHPDKFLKFGMTPSKGVLEYGPPGCGKTLLAKA
SVNVTWDDVGGLDEIKEELKETVEYPVLHPDQYTKFGLSPSKGVLEYGPPGTGKTLLAKA

ekhkkoekeoehkkhhkeoooeok Kkhkeoek *ekkhk Khkhkoo KKk o e khkhAkAkK Ak AAkAkk K,k XAk kkkh*k%k

IANECQANFISIKGPELLTMWEFGESEANVREIFDKARQAAPCVLFFDELDSTAKARGGNI
VATEVSANFISVKGPELLSMWYGESESNIRDIFDKARAAAPTVVFLDELDSIAKARGGSL

-k K KKk AKk e kA AkK AKX ehkKk ek AKX ehkeokhke khAhAhkhkk K K Kk K*okehkhkhkkhkhAkkAkhkhkkhkhk%k .

GDGGGAADRVINQILTEMDGMSTKKNVEFIIGATNRPDIIDPAILRPGRLDQLIYIPLPDE
GDAGGASDRVVNQLLTEMDGMNAKKNVEVIGATNRPDQIDPAILRPGRLDQLIYVPLPDE

kK KAk oekhkkkeoekkoehkhkkkhhkk*k e hAAKKAK e kA A A KA Akh K AAAAAAAAAAA XA A K« KA KKK

KSRVAILKANLRKSPVAKDVDLEFLAKMTNGESGADLTEICQRACKLAIRESIESEIRRE
NARLSILNAQLRKTPLEPGLELTATAKATQGEFSGADLLYIVORAAKYAIKDSTIEAHRQHE

e ek e okhk ok oekhkhkoko . ok e kk Kk ekkkhkkhkkkk Kk Ak k kK kK e e kkKko .ok

RERQTNP----———————— SAMEVEEDDPVPEIRRDHFEEAMRFARRSVSDNDIRKYEMFEF
AEKEVKVEGEDVEMTDEGAKAEQEPEVDPVPYITKEHFAEAMKTAKRSVSDAELRRYEAY

K. . . * . * K*kkk X e e kK KAk K. ke kK Kk Kk Kk e ek e kK

AQTLOOSRG-FGSFRFPSGNQGGAGPSQG————— SGGGTGGS-VYTEDNDDDLYG
SOOMKASRGQEFSNENFNDAPLGTTATDNANSNNSAPSGAGAAFGSNAEEDDDLYS

.k .. * Kk Kk Kk * * * . . . * o Kk . o ok k ok kk

50
60

110
120

170
180

230
240

290
300

350
360

410
420

470
480

530
540

590
600

650
660

710
720

758
780

806
835



2-7: CLUSTAL O(1.2.4) multiple sequence alignment [ALS15]

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

hsUBQLN2
scDSK2

MAENGESSGPPRPSRGPAAAQGSAAAPAEPKIIKVTVKT PKEKEEFAVPENSSVQQFKEA
—————————————————————————————— MSLNIHIKSGQDKWEVNVAPESTVLQFKEA

ok . ok Kk * ek ek KKKk K

ISKRFKSQTDQLVLIFAGKILKDODTLIQHGIHDGLTVHLVIKSQONRPQGOSTQPSNAAG
INKANGIPVANQRLIYSGKILKDDQTVESYHIQDGHSVHLVKSQ-PKPQTASAAGANNAT

*  x . Kkhk o o khkhkhkkhkooko . * .k Kk ok k kK .k k * . -k Kk

TNTTSASTPRSNSTPISTNSNPFGLGSLGGLAGLSSLGL---SSTNEFSELQSQOMOQQLMA
ATG---AAAGTGATPNMSSGQSAGFNPLADLTSARYAGYLNMPSADMEFGPDGGALNNDSN

H T o * L HN
SPEMMIQIMENPEVQ----SMLSNPDLMRQLIMANPOMQOQLI—-—-——— ORNPEISHLLNN
NODELLRMMENPIFQSQMNEMLSNPOMLDEMIQSNPQLQAMGPQARQMLQSPMEFROMLTN

e e o kkhkKhk o * Khkhkkhkk o oo . % ek k koo Kk . . * . e ek Kk

PDIMRQTLEIARNPAMMQEMMRNQDLALSNLESIPGGYNALRRMY TDIQEPMLNAAQEQF
PDMIRQSMQFARMMDPNAGMG-———====—===—————————— - —— SA

Khk e ohkk o oo okk *

GGNPFASVGSSSSSGEGTQPSRTENRDPLPNPWAPPPATQSSATTSTTTSTGSGSGNSSS

GGA-———————— == —————— ASAFPAPGGDAPEEGSNTNTTSSSNTGNNAGTNAG
i Lonk kL% O O I o
NATGNTVAAANYVASI——-—-———-— FSTPGMQOSLLOQITENPQLIQNMLSAPYMRSMMQSLS
TNAGANTAANPF-ASLLNPALNPFANAGNAASTGMPAFDPALLASMFQPPVQA-—-—————

.k * % . * Kk . * . * . . ek k. * . *

ONPDLAAQMMLNSPLEFTANPQLOEQMRPQLPAFLOOMONPDTLSAMSNPRAMOALMQIQQ

PAAPPGSTGSGGPTGPTVSSAAPSETTSPTSESGPNQQFIQOMVQALAGANAPQLPNPEV
————————————————————————————————————————————————— SQAEDTRPPEE

. ok . * K

REFQQOLEQLNAMGFLNREANLQALTIATGGDINAAIERLLGSQPS 624
RYEHQLRQLNDMGFFDEFDRNVAALRRSGGSVQGALDSLLNGDV- 373

ke o okk hhkk Kkhkk o o . * . * * . kK .. K e . * * .

60
30

120
89

177
146

227
206

287
229

347
267

400
319

460
319

520
319

580
330



2-8: CLUSTAL O(1.2.4) multiple sequence alignment [ALS16]

hsSIGMAR1
ScERG2

hsSIGMAR1
ScERG2

hsSIGMAR1
sScERG2

hsSIGMAR1
ScERG2

MOWAVGRRWAWAALLLAVAAV-LTQVVWLWLGTQSFVFQREEIAQLARQYAG---LDHEL
—————— MKFFPLLLLIGVVGYIMNVLFTTWLPT-NYMFDPKTLNEICNSVISKHNAAEGL

: FRLLKLL G R S . .x
AFSRLIVELRRLHPG-—-—--- HVLPDEELQWVEVNAGGWMGAMCLLHASLSEYVLLEFGTAL
STEDLLQDVRDALASHYGDEYINRYVKEEWVFNNAGGAMGQMIILHASVSEYLILFGTAV

* . . ok . *** KkkhkKkk Kk K **** *** *****

GSRGHSGRYWAEISDTIISGTFHQWREGTTKSEVEYPGETVVHGPGEATAVEWGPNTWMV
GTEGHTGVHFADDYFTILHGTQIAALPYATEAEVYTPGMTHHLKKGYAKQYSMPGGSFAL

* . ** * o ok e ** * K k. *k* *x Kk K * *

EYGRGVIPSTLAFALADTVESTODFLTLEFYTLRSYARGLRLELTT-YLFGQDP
ELAQGWIPCMLPFGFLDTEFSSTLDLYTLYRTVYLTARDMGKNLLONKKE-——--

* « kK kK *x  x . * K kK K. KK . * . * % . . % *

56
53

111
113

171
173

223
222



2-9: CLUSTAL 0(1.2.4) multiple sequence alignment [ALS17/ALS-FTD7]

hsCHMP2B
scDID4

hsCHMP2B
scDID4

hsCHMP2B
scDID4

hsCHMP2B
scDID4

——-MASLFKK-KTVDDVIKEQNRELRGTQRAIIRDRAALEKQEKQLELEIKKMAKIGNKE
MSLFEWVEFGKNVTPQERLKKNQRALERTQRELEREKRKLELODKKLVSEIKKSAKNGQOVA

« kK * .. ek e e ok Kk * * k . K e . kK ke k ek kKkkk kK Kk

ACKVLAKQLVHLRKQKTRTFAVSSKVTSMSTQTKVMNSQMKMAGAMS TTAKTMQAVNKKM
AAKVQAKDLVRTRNYIQKFDNMKAQLQAISLRIQAVRSSDOQMTRSMSEATGLLAGMNRTM
KKK Kk gk ok : H A O HE R
DPQKTLQTMONFQKENMKMEMTEEMINDTLDDIFD-GSDDEEESQDIVNQVLDEIGIEIS
NLPQLQRISMEFEKQSDLMGQRQEFMDEAIDNVMGDEVDEDEEADEIVNKVLDEIGVDLN

~k ~k * ek e o o o o *le * . ** . *** ******

GKMAKAPSAARSLPSASTSKATI-———————————— SDEEIERQLKALGVD- 213
SQLOSTPONLVSNAPIAETAMGIPEPIGAGSEFHGNPDDDLQARLNTLKKQT 232

.k * . . * Koo o e e ok o ok

56
60

116
120

175
180



2-10: CLUSTAL O(1.2.4) multiple sequence alignment [ALS18]

hsPFN1
scPFY1

hsPFN1
scPFY1

hsPFN1
scPFY1

MAGWNAYIDNLMADGTCQDAAIVGYKDSPSVWAAVPGKTEVNITPAEVGVLVGK--DRSS
—MSWQAYTDNLIGTGKVDKAVIY-SRAGDAVWATSGGLS---LOPNEIGEIVQGEDNPAG

ke kk KKk Kk o * . * ok . ek k koo * . . * ke k% . % .

FYVNGLTLGGQKCSVIRDSLLODGEFSMDLRTKSTGGAPTENVTVTKTDKTLVLLMGKEG

LOSNGLHIQGQKFMLLRADDR-———— SIYGRHDA--——--- EGVVCVRTKQTVIIAHYPPT
KAk okxEk L pak *iooox R O

VHGGLINKKCYEMASHLRRSQY 140

VQAGEATKIVEQLADYLIGVQY 126

* . * * .ok -k * K

58
55

118
104



2-11: CLUSTAL O(1.2.4) multiple sequence alignment [ALS20]

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

hsHNRNPA1L
scHRP1

NNSSSNNSNQDTSSSKQODGTANDKEGSNEDTKNEKKQESATSANANANASSAGPSGLPWE

————————————————————————— MSKSESPKEPEQLRKLFIGGLSFETTDESLRSHFE
QLOOTMSQFQQPSSQOSPPOOOVTOTKEERSKADLSKESCKMEIGGLNWDTTEDNLREYFG

* e AKXk Kk kK o o kk oo o * x . %

QWGTLTDCVVMRDPNTKRSRGEFGEVTYATVEEVDAAMNARPHKVDGRVVEPKRAVSREDS
KYGTVTDLKIMKDPATGRSRGFGFLSFEKPSSVDEVV-KTQHILDGKVIDPKRAIPRDEQ

e e kK o kKK ek ekk kh KAhkkhkkhkkhkhkk o oo o * * . * e kk ek o o hkhkk o * e .

ORPGAHLTVKKIFVGGIKEDTEEHHLRDYFEQYGKIEVIEIMTDRGSGKKRGFAFVTEDD
DKT--—-—-—- GKIFVGGIGPDVRPKEFEEFFSQWGTIIDAQLMLDKDTGQSRGEFGEVTYDS

kK kK Kk kK * . . e ek Kk ek Kk e ok k. ok . *hkk kkk ek

HDSVDKIVIQKYHTVNGHNCEVRKALSKQEMASASSSQRGRSGSGNFGGGRGGGFGGNDN
ADAVDRVCONKFIDFKDRKIEIKRAEPRHMO-QKSSNN-—-—-——==—=—————— GGNNGGNNM
Farkko HEH R LoRER L KER KRRy
FGRGGNFSGRGGFGGSRGGGGYGGSGDG-~—===——————————— YNGFGNDGG——---— Y
NRRGGNEFGNQGDFNQOMYQNPMMGGYNPMMNPQAMTDYYQKMQEYYQOMQOKQTGMDYTQMY

*****..:*.*. . * % . *: . [ * *
G——————- GGGPGYSGGSRGY————====—=——————————————— GSGGQGYGNQGSGY
QQOOMOQOMAMMMPGEFAMPPNAMTLNQPOODSNATQGSPAPSDSDNNKSNDVQTIGNTSNTD

K* K e o * * %
GGSGS———=—=——— YDSYNNGGGGGFGGGSGSNFGGGGSYNDEFGN--YNNQSSNEFGPMKG
SGSPPLNLPNGPKGPSQYNDDHNSGYGYN-—-—-—-—-—— RDRGDRDRNDRDRDYNHRSG

LEE T AT BT H::. . . x
GNFGGRSSGPYGGGGQYFAKPRNQGGYGGSSSSSSYGSGRRE 372
GNHRRNG---RGGRGGYNRRN---NGYHP--—-—-—-— YNR-——-- 534

* K * Kk Kk Kx . * K *

60

120

35
180

95
239

155
293

215
339

253
399

281
459

330
508



2-12: CLUSTAL 0(1.2.4) multiple sequence alignment [ALS22]

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

hsTUBA4A
scTUB1

MRECISVHVGQAGVOMGNACWELYCLEHGIQPDGOMPSDK-TIGGGDDSEFTTEFFCETGAG
MREVISINVGQAGCQIGNACWELYSLEHGIKPDGHLEDGLSKPKGGEEGESTFFHETGYG

KAk, KhKkeoe oehkkhkhkkhkkh Khekhkkhkhkkhkhkkhkk Ak *Akhkhkkehkk koo KK e . ke kkk KkkhkKk K

KHVPRAVEVDLEPTVIDEIRNGPYRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDPVL
KFVPRAIYVDLEPNVIDEVRNGPYKDLFHPEQLISGKEDAANNYARGHYTVGREILGDVL

K kKA Koe e khhAkkhkkh KAAkAKhkeoehAhAKAA Ko e AANAAKNAKN e kXA AKAAAAXAAA KA AKX o ko Kk o * *

DRIRKLSDQCTGLQGFLVEFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEFSIYPAPQVST
DRIRKLADQCDGLQGFLFTHSLGGGTGSGLGSLLLEELSAEYGKKSKLEFAVYPAPQVST

KAk khkkhkKkoekkk K(Ahkkkhkhk*k KKk e kkhkKkAKXK o KKk Kk ok Kk s khkAkAAkKAAKA K e o KAKKA KK KXk

AVVEPYNSILTTHTTLEHSDCAFMVDNEATYDICRRNLDIERPTYTNLNRLISQIVSSIT
SVVEPYNTVLTTHTTLEHADCTFMVDNEATYDMCKRNLDIPRPSFANLNNLIAQVVSSVT

e KAKKAKAK e e KAKNKAAKAA AKX e kKh e kAKX AAKAAAA K e kekhhAk X K ko ookhkhk Kkeokokkkok

ASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPA
ASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYSPVLSKSKAFHESNSVSEITNACFEPG

KAkKkKAkKhkhkKkekhkhkkhkh *hAkAAkAAkAkkAkhkkA Ak khk %k ek e kKk ok kK e kK KKk e kkhkhk Kk kK kXK

NOMVKCDPRHGKYMACCLLYRGDVVPKDVNAATAATIKTKRSIQFVDWCPTGFKVGINYQP
NOMVKCDPRDGKYMATCLLYRGDVVTRDVQRAVEQVKNKKTVQLVDWCPTGFKIGICYEP

KAk kAkKhkhkK hk *khkkhkkk Kkhkkkhkkkkk k%K e kK . * . ek Ke o oekeoekhkhkkhkAkAAkAkhkKkoehkk Kok

PTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEF'S
PTATPNSQLATVDRAVCMLSNTTSIAEAWKRIDRKFDLMYAKRAFVHWYVGEGMEEGEFT

Kok ke kK ke kkk Ak Kk kA kls kA khkK K ek s kK kA KA KR KKK KA KKK A K KKK KKK
EAREDMAALEKDYEEVGIDSYEDEDEGEE 448
EAREDLAALERDYIEVGADSYAEEEEFEF-- 447

KAhkhkkhkkoehkhkkkoehkk (k) k)% ek ek

59
60

119
120

179
180

239
240

299
300

359
360

419
420



2-12 (continued): CLUSTAL O(1.2.4) multiple sequence alignment [ALS22]

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

hsTUBA4A
scTUB3

MRECISVHVGQAGVOMGNACWELYCLEHGIQPDGOMPSDK-TIGGGDDSEFTTEFFCETGAG
MREVISINVGQAGCQIGNACWELYSLEHGIKEDGHLEDGLSKPKGGEEGESTFFHETGYG

KAk KhKkeoe oekkhkhkk Kk KhekhkkAkAkkAkhAkk ik XAk k*ko KKk e . KK e . ke kkk KkkhkKk K

KHVPRAVEVDLEPTVIDEIRNGPYRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDPVL
KFVPRAIYVDLEPNVIDEVRTGRFKELFHPEQLINGKEDAANNYARGHYTVGREIVDEVE

Kk kkkhkKkeekkhkhkkhkkhk KAhkkk ok Kk e e e KAk KAAKAAKN KAAAKAAAAAXAAAKAA AKX o ko kk ok K

DRIRKLSDQCTGLQGFLVEFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEFSIYPAPQVST
ERIRKMADQCDGLOGFLFTHSLGGGTGSGLGSLLLENLSYEYGKKSKLEFAVYPAPQLST

cekkhkhkKk e o khkk KAkAkKkkK KKk e kkhkKkKhKhK o kKkk ok Kk e kkAkAKAkKAAKA K e o kAKX K o« kK%

AVVEPYNSILTTHTTLEHSDCAFMVDNEATYDICRRNLDIERPTYTNLNRLISQIVSSIT
SVVEPYNTVLTTHTTLEHADCTFMVDNEATYDICKRNLGISRPSEFSNLNGLIAQVISSVT

e KAKKAKAK e e AKAKNKAAKAA KN K e kKh e AAKXAAKAAAA XA KX e hkhk Kk K ko ookhkhk Kkeokookkox

ASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPA
ASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPILSKKRATHESNSVSEITNACFEPG

KAkKkKAkKhkhkKkekhkhkkhkh *hAkAAkAAkAkkAkhkkA Ak khk %k e kA K o ok e ek kK KKk e kkhkhk Kk kK khKk Kk

NOMVKCDPRHGKYMACCLLYRGDVVPKDVNAATAATIKTKRSIQFVDWCPTGFKVGINYQP
NOMVKCDPTKGKYMANCLLYRGDVVTRDVQRAVEQVKNKKTVOMVDWCPTGFKIGICYEP

KAk Kk Kk Kk kKK e hkAkKkKhkKk KAk AkKkKAKA Kk kK e kK . * . ek Ke o oekeoekhkhkkhkAkAAkAkhkKkoehkk Kok

PTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEF'S
PSVIPSSELANVDRAVCMLSNTTAIADAWKRIDOQKEFDLMYAKRAFVHWYVGEGMEEGEFET

Kook ek | akKa ke kA KKKKKKAKAKK s kK Kok s kkh Ak Ak hkh Ak A Kk kA Kh Ak kK Kk % s
EAREDMAALEKDYEEVGIDSYEDEDEGEE 448
EAREDLAALERDYIEVGADSYAEEF-—--- 445

KAhkhkkhkkoehkhkkkoehkk (k) k)% . %

59
60

119
120

179
180

239
240

299
300

359
360

419
420



2-13: CLUSTAL O(1.2.4) multiple sequence alignment [ALS25]

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

—————————————————— MAETNNECSIKVLCRFRPLNQAEIL----RGDKEF--IPIFQG
MHWNIISKEQSSSSVSLPTLDSSEPCHIEVILRAIPEKGLONNESTFKIDPYENTVLERT
.. * *:*: * * . H : * : :*:
D-—---DSVVIGGKPYVEFDRVEFPPNTTQEQVYHACAMQIVKDVLAGYNGTIFAYGQTSSGK
NNPLHETTKETHSTFQFDKVFDANATQEDVQKFLVHPIINDVLNGYNGTVITYGPSFSGK

KK . ** K . *** * . * . *** ***** . ** . * Kk K

THTMEGKLHDPQLMGIIPRIARDIFNHIYSMDE--NLEFHIKVSYFEIYLDKIRDLLDVT
SYSLIGSK---ESEGILPNICKTLFDTLEKNEETKGDSEFSVSVLAFEIYMEKTYDLLVPL

* . * Kk ek Kk . ok . . . % * . * KKK K o ok * Kk Kk

KTN--LSVHEDKNR--VPEFVKGCTERFVSSPEEILDVIDEGKSNRHVAVTNMNEHSSRSH
PERKPLKLHRSSSKMDLEIKDICPAH-VGSYEDLRSYIQAVONVGNRMACGDKTERSRSH

ForkooLae H S R O HN : T -
SIFLINIKQENMETEQKLSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNINKSLSALGNVI
LVFQLHVEQRNRKDDILKNSSLYLVDLHGAEKFDKRTESTLSQDALKKLNQSIEALKNTV

HEO S P O S kI Hala i . IR R B
SALA-———————— EGTKSYVPYRDSKMTRILODSLGGNCRTTMFICCSPSSYNDAETKST
RSLSMKERDSAYSAKGSHSSAYRESQLTEVLKDSLGGNRKTKVILTCFLSNVP--TTLST

:*: . **:*::*.:*:****** :*.::: * *. * k%
LMEFGQRAKTIKNTAS————-— VNLELTAEQWKKKYEKEKEKTKAQKETIAKLEAELSRWR-
LEFGDSIRQINNKVTDNTTGLNLKKKMDLFIQDMKIKDDNYV———AQINILKAEIDSLKS

* ** . K . * . ** . * ) . **

-NGENVPETERLAGEEAALGAELCEETPVNDNSSIVVRIAPEERQKYEEE---IRRLYKQ
LHNKSLPEDDE---——---"="=""=—=——————— KKMLEN-TKKENIKLKLQLDSITQLLSS
HI A R * ok
LD--DKDDEINQQ-SQLIEKLKQOMLDQEELLVSTRGDNEKVQRELSHLQSENDAAKDEV
STNEDPNNRIDEEVSEILTKRCEQIAQLELSFDROMNSNSKLOQQELEYKKSKEEA—-—-—-——

ool krrr KFrooox okronox R S
KEVLOALEELAVNYDQ----KSQEVEEKSQONQLLVDELSQKV—-—-=-———-— ATMLSLESEL
—————— LESMNVRLLEQIQLOQEREIQELLTTNAILKGELETHTKLTETRSERIKSLESSV

* % . * . . ok o ok * . % * % . . * Kk k Kk .

ORLOEVSGHQRKRIAEVLNGLMKDLSEFSVIVGNGEIKLPVEISGAIEEEFTVARLYISK
KELSL----NKSAIPSPRRGSMSS————-—-——— SSGNTMLHIEEGSEISNSP-——-—— WSAN

. * .. * *  * * . * . % * .

IKSEVKSVVKRCRQLENLQVECHRKMEVTGRELSSCQLLISQHEAKIRSLTEYMQSVELK
—-—-TSSKPLVWGARKVSSSS————-—— IATTGSQES-——-F-—-———- VAR---PFKKGL---

* .k K. . . * % . * . *

KRHLEESYDSLSDELAKLQAQETVHEVALKDKEPDTQDADEVKKALELOMESHREAHHRQ

36
60

92
120

150
177

206
236

266
296

317
354

371
411

427
449

484
504

533
558

593
601

653
637

713
656

773
656

833
656



hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

hsKIF5A
scSMY1

ENNLEQLTKVHKQLVRDNADLRCELPKLEKRLRATAERVKALEGALKEAKEGAMKDKRRY

YEAEDQAKLEFPLHQETAAS

1032
656

893
656

953
656

1013
656



2-14: CLUSTAL O(1.2.4) multiple sequence alignment [ALS26]

hsTIAlL
scPUB1

hsTIAlL
scPURB1

hsTIAlL
scPURB1

hsTIAlL
scPUB1

hsTIAlL
scPUB1

hsTIAlL
scPUB1

hsTIAlL
scPUB1

hsTIAlL
scPUB1

hsTIAlL
scPUB1

MSENNEEQHQQOOQOQQPVAVETPSAVEAPASADPSSEQSVAVEGNSEQAEDNQGENDPSV

———————— MEDEMPKTLYVGNLSRDVTEALILQLEFSQIGPCKNCKMIMDTA-GNDPYCEV
VPANAITGGRETSDRVLYVGNLDKAITEDILKQYFQVGGPIANIKIMIDKNNKNVNYAFV

****** . ** .. * * * x * * .ok * * * x

EFHEHRHAAAALAAMNGRKIMGKEVKVNWATTPSSQKKDTSSSTVVSTQRSQDHFHVEVG
EYHQSHDANIALQTLNGKQIENNIVKINWAFQSQQ-—-—-—————————— SSSDDTFNLEVG

* ook . . * * * e e kk o ok . Kk ek k Kk Kk ek Koo kkk

DLSPEITTEDIKAAFAPFGRISDARVVKDMATGKSKGYGEFVSEFENKWDAENAIQOMGGQOW
DLNVNVDDETLRNAFKDEFPSYLSGHVMWDMQTGSSRGYGEFVSEFTSQDDAQNAMDSMQGQD

* * .. * .. * % * oK . Kk kk ke kkkkhkkhkKk . KK ekk oo *x kK

LGGRQIRTNWATRKPPAPKSTYESNTK———=-——===—————————————— o
LNGRPLRINWAAKRDNNNNNNYQQRRNYGNNNRGGFRQYNSNNNNNMNMGMNMNMNMNMN

*x kK ek hkk e oo . * .

—————————————————————————————————————— QLSYDEVVNQSSPSNCTVYCGG
NSRGMPPSSMGMPIGAMPLPSQGQPQOSQTIGLPPQVNPQAVDHI IRSAPPRVTTAY IGN

* .. . * * Kk K

VISGLTEQLMROQTEFSPFGQIMEIRVEFPDKGYSEFVREFNSHESAAHAIVSVNGTTIEGHVVK
IPHFATEADLIPLFQNFGFILDFKHYPEKGCCFIKYDTHEQAAVCIVALANFPFQGRNLR

* K : *. Kk K. tie * ** .*:::::**.** ** s . ::*: ..
CYWGKETLDMINPVQOONQIGYPQPYGOWGQOWYGNAQQIGQYMPNGWQVPAYGMYGQAWN
TGWGKERSNFMPQQQQQGG——QPLIMNDQ —————————————————— QQPVMSEQQQQQQ

Kk kK o e *** * * *

QOGFNQTQSSAPWMGPNYGVQPPQGONGSMLPNQPSGYRVAGYETQ 386
00~ =000~ === === === e 453

51
120

111
167

171
227

198
287

220
347

280
407

340
447



2-15: CLUSTAL O(1.2.4) multiple sequence alignment [ALS27]

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

hsSPTLC1
scLCB1

—————————————————— MATATEQWVLVEMVQA----—-—-—-——-—-—--—--LYEAPAYHLILE
MAHIPEVLPKSIPIPAFIVTTSSYLWYYEFNLVLTQIPGGQFIVSYIKKSHHDDPYRTTVE

o ok e oo * . ok . . * . . %
GILILWITRLLESK----TYKLQERSDLTVKEKEELIEEWQPEPLVPPVPKDHPALNYNI
IGLILYGIIYYLSKPQOKKSLOAQKPNLSPOQEIDALIEDWEPEPLVDPSATDEQSWRV--—

***: * :** . s :*: :* . ***:*:***** * .*. .

VSGPPSHK--—-———— T-————- VVNGKECINFASENFLGLLDNPRVKAAALASLKKYGVG
AKTPVTMEMPIQNHITITRNNLQEKYTNVFNLASNNFLQLSATEPVKEVVKTTIKNYGVG

* . . * . * K*k Kk Kk Xk * K .. * * Kk Kk Kk

TCGPRGFYGTFDVHLDLEDRLAKFMKTEEAITIYSYGFATIASAIPAYSKRGDIVEVDRAA
ACGPAGFYGNQDVHYTLEYDLAQFFGTQGSVLYGQDFCAAPSVLPAFTKRGDVIVADDQV

e kkk kKKK * Kk Kx * K KKk ek e K . o .ok * . * e kk e e khkhk oo *

CFAIQKGLQASRSDIKLFKHNDMADLERLLKEQEIEDQKNPRKARVTRRFIVVEGLYMNT
SLPVONALQLSRSTVYYENHNDMNSLECLLNELTE-QEKLEKLPATIPRKFIVTEGIFHNS

oK. kK KKk . Kk e kK kK Kk kK ek . ok . . ke kkhkk kk oo oo * .

GTICPLPELVKLKYKYKARIFLEESLSFGVLGEHGRGVTEHYGINI-DDIDLISANMENA
GDLAPLPELTKLKNKYKFRLFVDETFSIGVLGATGRGLSEHFNMDRATAIDITVGSMATA

* . KAkhkkk KAhkk Kkhkk KeKkeokeokeoekhkkkk K hkhk o o kKk o .. * Kk . * *

LASIGGFCCGRSFVIDHQORLSGQGYCFSASLPPLLAAAATEALNIMEENPGIFAVLKEKC
LGSTGGFVLGDSVMCLHQRIGSNAYCFSACLPAYTVTSVSKVLKLMDSNNDAVQTLQKLS

* * * Kk x * * . KAk Kk . . Kk Kk kK ** . koo ok o * ke .

GQIHKALQGISGLK----VVGESLSPAFHLQLEESTGSREQ--——————-—-—————————
KSLHDSFASDDSLRSYVIVTSSPVSAVLHLQLTPAYRSRKFGYTCEQLFETMSALQKKSQ

.k .. * . * .k ok k kK . KK .

—————————— DVRLLQEIVDQCMNR-SIALTQARYLEKEEKCLPPPSIRVVVTVEQTEEE
TNKFIEPYEEEEKFLQSIVDHALINYNVLITRNTIVLKQETLPIVPSLKICCNAAMSPEE

HE I e R HEAHE KR .. HE
LERAASTIKEVAQAVLL---- 473
LKNACESVKQSTILACCQESNK 558

* . * o ok . *

28
60

84
118

131
178

191
238

251
297

310
357

370
417

407
477

456
537



2-16: CLUSTAL O(1.2.4) multiple sequence alignment [FTD-ALS2]

hsCHCHD10
scMIX17

hsCHCHD10
scMIX17

hsCHCHD10
scMIX17

MP--RGSRSAA--SRPASRPAAP----SAHPPAHPPPSAA---APAPAPSGQPGLMAQMA
MARSRGSSRPISRSRPTQTRSASTMAAPVHPQOQOQQOPNAYSHPPAAGAQTRQPGMEFAQMA
* * Kk Kk ***:. :* .**k . *k.*k * K . ***::****
TTAAGVAVGSAVGHVMGSALTGAFSGGSSEPSQPAVQQAPTPA-———— APQPLOMGPCAY
STAAGVAVGSTIGHTLGAGITGMESGSGSDSAPVEQQQONMANTSGOQTOTDQOQLGRTCET
:*********::**.:*:.:** ***..*: . * K H *
EIRQFLDCSTT-QSDLSLCEGFSEALKQCKYYHGLSSLP 142
DARNFTRCLDENNGNFQICDYYLQOQLKACQEAARQY-——- 156

* ok * . .. ok . . . Kk k.

49
60

104
120



2-17: CLUSTAL O(1.2.4) multiple sequence alignment [FTD-ALS5]

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

hsCCNF
scCLN1

————— MGSGGVVHCRCAKCFCYPTKRRIRRRPRNLTILSLPEDVLFHILKWLSVEDILAV
MNHSEVKTGLIVT---AKQTYYPIELS-—-—-————————— NAELLTHY---E-—-—-——- TI

.k .k * * * % . ok Kk

RAVHSQLKDLVDNHASVWACASFQELWPSPGNLKLFERAAEKGNFEAAVKLGIAYLYNEG

QEYHEEISQ-————-————— NVLVQS-SKTKPDIKLIDQQPEMNPHQ-TREAIVTFLYQLS
HE LoLE. : HE e HHEE A

LSVSDEARAEVNG--LKASRFF-——————— SLAERLNVGAAPFIWLEFIRPPWSVSGSCCK
VMTRV—-——--- SNGIFFHAVRFYDRYCSKRVVLKDQAKLVVGTCLWLAA KTW---GGCNH

* K . * *k* * .. ** * * *

AVVHESLRAECQLOQRTHKASILHCLGRVLSLFEDEEKQQOAHDLFEEAAHQGC--LTSSY

IINNVSIPTGGRFYGPNPRARIPRLSELVH--=-———— YCGGSDLEFDESMFIQMERHILDT
*ion HH : HEE L KEE R

LLWESDRR----TDVSDPGRCLHSFRKLRDY—-—-—-—-— AAKGCWEAQLSLAKACANANQLGL

LNWDVYEPMINDYILNVDENCLIQYELYKNQLQNNNSNGKEWSCK ———————— RKSQSSD

* * ** . . * . *

EVRASSE-IVCQLFQASQAVSKQOVESVOKGLNDTMRY ILIDWLVEVATMKDETSLCLHL
DSDATVEEHISSSPQSTGLDGDTTTMDEDEELNSKIKLINL ———————————————————

* . * . K oe . .. ** .. *

TVECVDRYLRRRLVPRYRLOLLGIACMVICTRFISKE--ILTIREAVWLTD---NTYKYE
————— KREFLIDL--SCWQYNLLKFELYEICNGMFSIINKFTNQDQGPFLSMPIGNDINSN

LK K HE KR, X I H A *
DLVRMMGEIVSALEGKIRV-PTVVDYKEVLLTLVPVELRTQHLC-——=-——— SFLCELSLL
TQTQVFSII———INGIVNSPPSLVEVYKEQYGIVPFILQVKDYNLELQKKLQLASTIDLT

* . ok . Koo ek e . ** * . . . *

———————————————————————— HTSLSAYAPARLAAA---ALLLARLTHGQTQPWTTQ
RKIAVNSRYFDQNASSSSVSSPSTYSSGTNYTPMRNFSAQSDNSVFSTTNIDHSSPITPH

.-k . * . * * .k .. * *

LWDLTGEFSYEDLIPCVLSLH---KKCFHDDAP--KDYRQVSLTAVKQRFEDKRYGEISQE
MYTENQFKNESACDSAISVSSLPNQTONGNMPLSSNYQNMMLE---ERNKENRIPN-—-—--

Lok, Lotk HH HI HE
EVLSYSQLCAALGVTQDSPDPPTFLSTGETITHAFLSSPSGRRTKRKRENSLQEDRGSEVTT
*: LKoo kx

PTAELSSQEETLLGSFLDWSLDCCSGYEGDQESEGEKEGDVTAPSGILDVTVVYLNPEQH

* % . . % . KKk *

NLCIHSEEEDMNLGLVRL 786
—————————————————— 546

55
35

115
83

165
134

223
187

274
239

333
280

388
333

440
390

473
450

528
503

588
522

648
522

708
522

768
546



2-17 (continued): CLUSTAL O(1.2.4) multiple sequence alignment [FTD-ALS5]

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

hsCCNF
scCLN2

MGSGGVVHCRCAKCFCYPTKRRIRRRPRNLTIL-SLPEDVLFHILKWLSVEDILAVRAVH

* K K* .. . * .

SQLKDLVDNHASVWACASFQELWPSPGNLKLFERAAEKGNFEAAVKLGIAYLYNEGLSVS

CLHSFRKLRDYAAKGCWEAQLSLAKACANANQLGLEVRASSEIVCQLFQASQAVSKQQVFE
LLSHFEMLQEYHQEIST---NVIAQ-—-—-—-—————————————— SCKFKPNPKLIDQ----

* * ke ok . ok . koo . .

SVOKGLN-DTMRYILIDWLVEVATMKDEFTSLCLHLTVECVDRYLRRRLVPRYRLOLLGIA
——QPEMNPVETRSNIITFLFELSVVTRVINGIFFHSVRLYDRYCSKRIVLRDQAKLVVAT

* . % * . % ek ke . . * . . % * kK ek ok Kk . ok .

* ek Kk . ok . . R .ok Koo . *

TLVPVELRTQHLCSFLCELSLLHTSLSAYAPARLAAAALLLARLTHGQTQPWTTQLWDLT

--IPRLSELVHYCGD---GQVFDE-—-=-—-—==—————— SMFLQ-M---ERHILDTLNWNIY
HE PR I HEEA HE ook
GFSYEDLIPCVLSLHKKCFHDDAP-——-—-——=—=——— KDYRQVSLTAV-KQRFEDKRYGEIS
EPMIND---YVLNVDENCLMQYELYENQVTYDKQCSEKRQSOLSQDSDATVDERPYONEE

.k * * . o ok e . . * % * . .« .. *

————————————————————————— QEEVLSYSQLCAALGVTQDSPDPPTFLSTGEIHAF
EEEEDLKLKIKLINLKKFLIDVSAWQYDLLRYELFEVSHGIF-—-—-——-—-—-—-———————— S-—

* e ok Kk . . * .

LSSPSGRRTKRKRENSLQEDRGSEVTITPTAELSSQEETLLGSFLDWSLDCCSGYEGDQES
——————————— IINQFTNQDHGPFLMTPMTSESKNGEIL-STLM-—-——-—-—-——————————

HEE O
EGEKEGDVTAPSGILDVT—=—=————————————m—m—m VVYLNPEQH
———-NGIVSIPNSLMEVYKTVNGVLPFINQVKEYHLDLQRKLQIASNLNISRKLTISTPS

ek Kk . * . e ek
CCQESSDEEACPEDK-—=—=—=———=————————————————— GPQDPQALALDTQIP--
CSFENSNSTSIPSPASSSQSHTPMRNMSSLSDNSVESRNMEQSSPITPSMYQFGQQQSNS
ook KxoL ok, LKk HI
———————————— ATPGPKPLVRTSREPGKDVTTSGYSSV—--———————————————-STA
ICGSTVSVNSLVNTNNKQRIYEQITGPNSNNATNDYIDLLNLNESNKENQNPATAHYLNG

* . . * . .k *

SPTSSVDGGLGALPQPTSVLSLDSDSHTQPCHHQARKSCLQCRPPSPPESSVPQQOOVKRI
GPPKTSFINHGMFPSPTGTINSGKSSSASSL-——————————————————————————— I

* . * ek Kk k . * . *

59
24

119
24

179
24

239
29

299
64

358
122

418
157

478
195

526
252

561
295

621
327

648
383

678
443

708
503

768
535



hsCCNF NLCIHSEEEDMNLGLVRL- 786
scCLN2 ~  —-———————-— SEFGMGNTQVI 545

.k



2-17 (continued): CLUSTAL O(1.2.4) multiple sequence alignment [FTD-ALS5]

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

hsCCNF
scCLN3

MGSGGVVHCRCAKCFCYPTKRRIRRRPRNLTILSLPEDVLFHILKWLSVEDILAVRAVHS

————————————— MATLK------——---———---———————DTIIRYANARYATASGTST-
..... * . *

LHSFRKLRDYAAKGCWEAQLSLAKAC---—--— ANANQLGLEVRASS-——---—==-- EI

==~ -ATAASVSAASCPNLPLLLOKRRAIASAKSKNPNLVKRELOAHHSAT SEYNNDQLDH

.k * . *x Kk % *  x . K e ok

VCOLEFQASQAVSKQQVESVOKGLNDTMRY ILIDWLVEVATMKDFTSLCLHLTVECVDRYL
YFRLSHTERPLYNLTNFNSQPQVNPKMRFLIFDFIMYCHTRLNLSTSTLFLTFTILDKYS

.k .. . . * * . % ** e e ok e oo * e e . **‘k **

RRRLVPRYRLQLLGIACMVICTRFISKEIL--TIREAVWLTDNTYKYEDLVRMMGEIVSA
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