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(714, 2, 3, 4, 5, ¥ 6)9 T Z/Ev EHA0E, A4 &, FTE, Z/EE VI (OFE, 2444
A 71eE e GHtokdd FAE Aol A ool el T B/EE wiE"A) (F7HE, EAA vled
T giokdd Fx" AgA g wiel 144 4 R/Ee wER )] A (FFE, °F 19 WA oF 99% 7+
2, 9F 1% WAl F 95% A, oF 1% WA <F 90% A, oF 1% WX oF 85% A, oF 1% WAl oF 80% A, oF
1% WA F 75% A, oF 1% WA F 70% 74, oF 1% WA oF 65% 74, oF 1% WAl oF 60% 7+, oF 1% WX
oF 55% 7k, °F 1% WA °F 50% A, °F 1% LM OF 45% ZF2A, °F 1% WA oF 40% ZHA, °F 1% WA <F 35%
a, oF 1% WA oF 30% A, <oF % WA oF 25% A, oF 1% WA oF 209 A, oF 1% WA °F 15% 74,
oF 1% WA oF 10% 72, °F 1% WA oF 5% 74, 9F 5% WA <F 99% 7+, °F 5% WA oF 95% 74, oF 5% U
A9 90% A, oF 5% WAl oF 85% 74, oF 5% WA oF 80% 74, °oF 5% WA oF 75% A, °F 5% WA of
70% 7, oF 5% WA °F 65% ui, oF 5% WA °F 60% 74, °F 5% WA °F 55% A, °F 5% WA °F 50% FF
2, 9F 5% WA oF 45% 7, oF 5% WA oF 40% A, °F 5% WAl 9F 35% A, oF 5% WA oF 30% A, of
5% WA oF 25% 7F2Ax, oF 5% WA oF 20% 7HA, °F 5% WA oF 15% 7FA, °F 5% WA oF 10% 7, °F 10%
2] oF 99% 7HAx, °F 10% WA °oF 95% 7F2A, oF 10% WA F 90% A, °F 10% WA F 85% 7, °F 10% WX

oF 80% A, oF 10% WA F 75% A, oF 10% WA <F 70% A, &F 10% WA <F 65% A4, oF 10% WA <F
60% 7H2a~, oF 10% WA <F 55% 74, oF 10% WA &F 50% 74, <F 10% WA oF 45% 4, oF 10% WA <F 40%
A, o 10% WA <F 35% 74, oF 10% WA oF 30% 72, oF 10% WA oF 25% 74, oF 10% WA <F 20% 7
A, oF 10% WA oF 15% 7Has, oF 15% WA oF 90% #hAx, oF 15% WAl oF 85% 7ha:, oF 15% WlA] oF 80% 2,
oF 15% WAl oF 75% FrA, °oF 15% WA °oF 70% A, oF 15% WA oF 65% ZhA, °F 15% WA °F 60% A, oF
15% WA ¢F 55% 74, oF 15% WX <F 50% 4, oF 15% WA <F 45% 7H2A, <F 15% WA oF 40% 74, oF 15%
A ek 35% A, oF 15% WA <F 30% 4, ¢F 15% WAl oF 25% A, HE= ¢F 15% WA oF 20% A& F
A&t

gol "AAY A vhu" EE PSP M) Be JelN AEE
2 tau,O/] H]Zé/g- % ﬂ./] Zx—]og H_Q_/H M]——% o]% LJr/‘Kj ;‘ﬂ_t‘eﬂE ol

e =, Y9l Be] AAEEE Fol=
A A star[Friedhoff, 2000 #12095], tau @Al E84 U4y ZHWEE YelE T 2 AFY FJAdA
o 7 g AAolnl MES] HHAHQ otslE ¥ gt}

AR o dol FrhE A-F4 AATE A, Beom, BAL PP (soPSP)IE AsHE
SelEl S4E ehT (soPSP).  BSAelA Z1%E Aole] WelA, PSP AEHS PSp-eAs FFE (PSP-

RS), PSP-3}71<=%(PSP-P), PSP-¥ &7 A% ZZ 3 (PSP-CBS), PSP-H A 534 doj=o (PSP-PNFA), =
PSP-A&Z o7} do] B2 +F %%%b (PSP—PAGF) (Ling et al., J. Mov. Discord. 9(1):3-13, 2016)01 =

A

ATk, EelA TeE olefo] W] AR FA A EdA, e o] Hell PSPE &t Ao R ZE AL,
gog 4= (73, PSP-RS, PSP-P, PSP—PNFA, T PSP-PAGR). EolA 7l dojo] wyel it -?iﬂ
o Sl A, e o]xe] PSP A o] S7kE o R gl" vk (dE —‘é—°1, FaHoz-#d 7t T
A4S 2 W) (7FE, PSP7E e Aoz 9 i Adgd Bn, FZRR S5 AE T A &), #
dollA 7ed dojeo] W AR FAdENA, g ojdel Hd-F PSP T YAAG-PPSE 2= Ao=
A AY zdE 5 gl

w5 pSpe] FAS mEu HrlHom ostEity,  PPE e giae 5 d o] AE oS 2zt
i, 6 d ojuje] ARG 5 Q).

PSPO] & HE 60 Aol A vEhuar AFgE wizbx] otstett. PSPE 7EX AMRES dWbH o R TeA
] Az AR Qg HEH, A4 e Ve §HToR AMgste A& B 8F Ve AH OF Ve s

PSPe] A5 9 FAddl= 5, A F A oyt 23hEvh. AA FA 9l PSPAlA &E ¢ dow, A
AAg mha] (of @ W DS AT = ), TE=H (F, =AY vFSE 28 244, 59 &
T AA, Ba Ao, 13 Aell, AA B E Qo] F A7) s st S5 A 5 gle
2 Y FFE d8l I FEE RS S odvk. dye] /P g o)F ATE w& FAHeR 243ta
+2d 4 gl7] wigel, & FA wpzE "ok QIX] Foldl= F&A U A (o5 BAl, A A4, &
4 719, 94 F94, F2, A E € AF) ¢ Ao A AV TEET. AR G FAde
2T, BNA, £ Be 584, BUS, 92 2 dyx] &4e) xehdn

IR FA A EANA, MDS PSP It 7S AMEste] dide] PSPE Zte AS &9 4 ATH(7HE, Hoglinger et
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al., Mov. Disord. 31:644-652, 201694 7]<% u}e} Zo]).
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g s 50, e 7|9 199 F3e] PSP), 714, Aol iAo wAAT-AF T¥A tau (MAPT)
2 d3YE SAANA §AA WAL AZFTozM (B Zo], 7}, in Hoglinger et al., Nature
Genet. 43:699-705, 2011, Z12]aL Hinz et al., Cold Spring Harb. Perspect Biol.ol* 7]&=¥® MAPT -f%%}2]
W vhEd, MAPT frrdzbe] duiAE-5ol4 vd@d, 37-79 MAPT WolA| (A152T), = MAPT f-3AfellA
AE 109 2FEFo S A= EAWe]). MAPTE Jd3ZYste FAAY F:AF H3e) v-A184 4

S285R, L284R, P30IL B G303Ve] shif o de] H =dwelE xekeh MAPT o] Ad& %2

etk PSP A 9F el F7HE S AEstY PSP(7E, el Tle® 1ol #3e] PSP)E
S AEs7] 98] AFEE 5 e MAPT d@eE s <l q

= ANAF et FAAel e F7ke] 54 Fd2 =AW
o] 7}4, Boxer et al., Lancet 16:552-563, 20179l 7|<&=¥t}.
AR FAAENA, 718, tau @NE H2E (71, 4-8E5 tau ©9E HAE)S g@XEta, T 2L/ A
ol ¥zt 958 AAs (U1, BHdA VlEd EE ok FXH A9l 9 rEs of, 71E,
2471 F9 G4 RD) E£E Fdx wE 9= 2o (PET) 270), Z/EE giate AFe Id, mas 2/re=
Aol gAMAEES AE (U, BdoA Zed i gRokd] TAE g 9A 71EE ol&, 7+,
MRI, CT 27, E& PET =)oz, HA FE4ox, PSP A o] Frheh sow AHHAY e
PSP(7}e, E-9d 71&d A9l F39 PSP)E zte tiiS AdaEd 4 9l

dE =W, 4F FAdESAA 7HE, Hag FEFHR, ¥ A5ES AAS] H8 MRIE ARESE] (Min et
al., Nat. Med. 21:1154-1162, 2015; Yanamandra et al., Ann. Clin. Transi. Neurol.2:278-288, 2015), 9=
S AR Qs 79 WA kol W3l (7}¥, Josephs et al.., Brain 137:2783-2795, 2014; Santos-
Santos et al., JAMA Neurol. 73:733-742, 2016 =), 18]a thie] T 99 2 ¥9E AEFo2H T
= (Josephs et al., Neurobiol. Aging 29:280-289, 2008; Whitwell et al., Eur. J. Neurol.20:1417-1422,
2013)& ©AFOoEHA, diide] PSP (71, e 7w 19 #3 PSPYE VA= AE AE EE ud
FoAdu. AR FAAEA, 78, H4I REAHoR YAdA tau @A FHA (7}, AVI45] EE
PBB3)E fFoldtal, 12]al PET A0S o]83sto] o] tide] HolA tau @¥ids EAFe=A, (7HY, Marquie
et al., Ann. Neurol. 78:787-800, 2015; Cho et al., Mov. Disord. 32:134-140, 2017; Whitwell et al.,
Mov. Disord. 32:124-133, 2017; —z2]al Smith et al., Mov. Disord. 32:108-114, 2017 #%) tjXlo] PSP (7}
B, 2de 7e® 99 739 PSP)E THAE AE AE e Idd vk 43 FAdEdA, 7HE,
Hagk FEHoR2 ) PET 20& o] &3ste] o] uiidolAl &ol(binaural) wF=%] 73 Zpo]lE EAFo 24 dlido]
PSP (7}E, Edel 7led 99 §F9 PSP)E 7H= AE A¥ e I9d 4 vk ( 7FE, Hughes et
al., J. Neurophysiol. 112:3086-3094, 2014 %+=).

AN FAA SN, 7, HaF FEAoR, A st e 2 o] AEARY EA e ded
= UV, 4% dxa e 3 Husigls w)E BATOoRA, di4de] PSP (71, B 7lwd ¢
°ole] #F¥eo PSP)E 7= A, EE PSP A A7 SR A= AE O AER £ A% ¢
FAAENA, 718, HAad i o] gl 9/mE WA AALAHE A EA, e
SH w7 HAO, 14 dxa dide] 3 vasgls W) e s (7HE, Scherling et al., Ann.
Neurol. 75:116-126, 2014; Bacioglu et al., Neuron 91:56-66, 2016; —1@8]il Rojas et al., Amn. Clin.
Transl. Neurol. 3:216-255, 2016°14 7<= §1ole] WAEZAM S o]&ste]), tiio] PSP (7hE, 29l 7«4
dojo] 3o PSPYE 7HAE= AE A e IATd F vt 45 FAdEodA, 7HE, A §

B7] o] wEHRSA A YKL-409] EA), Eve AsE FE (UFE, 71733 gz diide] 23 8lasils
w)S BXgto 2 (7}, Magdalinou et al., J. Neurol. Neurosurg. Psychiatry 2014 Oct; 85(10): 1065-
1075; Z2¥]al Magdalinou et al., J. Neurol. Neurosurg. Psychiatry 86:1240-1247, 2015 %), th’de] PSP
(71, 2 7lsd doj9 f39 PP E 7HAl= A& A e JAdd 4 9l

o
(o
H

S
2
(o
Hu

AR LA EANA, 71, A BEHOR ) W (saccade) S5 H o5 A7 dldolA Hed o rEET]
& o]83le] 7AE wWEH(saccade) &= H o5& BXFoZM (71, Boxer et al., Arch. Neurol.
69:509-517, 2012; Boxer et al., Lancet Neurol. 132:676-685, 2014 3=), thito] PSP (7}1¥, EYd 7<=
Ao F3e PSPYE 7HAE A& A e gd ¢ qdvk. AR FAENA, 7HE, AL FEHoE,
el Al PSP e ARk olar fd L= #AEgo2A (7F4, Bologna et al., Brain 132:502-
510, 2009 =), wiido] PSP (714, dele] @] PSPYE 7= AE AE e dd 5 9
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o AE FAdENA, HE, HAS FREAoR, FI AR @F FAS AMESt] die] welA He R
A 7 7RSO Z A (7}, Schneider et al., J. Neural Transm. 121:41-47, 2014), th’Fo] PSP (7}=, ¥
of 7le® oo f39 PSP)E M= AE A e A9 vk dF FAAECA, T, HAaS 3
BHoR, oo 244 7] EF 2 FH FlE XSt (71#, Walsh et al., Sleep Med. 22;50-56,
2016), tiide] PSP (71, e 7sd o] 39 SP)E A= AS A T Add $= 9

A FA A SN, 7HE, HA FEHoz 7] diidelA 33 kDa tau Wl 55 kDa taue] Ta® HES HE
gozH (714, 7470}%& tjdell A 33 kDa tau ™) 55 kDa tau2] H|<} Hlﬂé}"ig ), tiato] PSP (7}, L4
719 ool 438e] PP)E /A E A2 AW mi Ags & o, AR T dEA, 7Y, H23 BR
How waild g2A IAXEA 1 (Ptpnl)e &4 TE AsdH $£5L gxdozn (7}E, Santiago et

al., Mov. Discord. 29(4):550-555, 2014°14 7]=¥ wie} Zo]), djido] PSP (718, 244 7€d 499
P PSP)E 7= AE AE B Adst 4 9l

oA 7led ol We] A FAGES 719, P A wie] HrE A= (PSPRS) (7FH, Golbe et
al., Brain 130(6):1552-1565, 2007914 71&% wiel Zo])E o] &3], Al7F Ao wel Aol PSP S5
5 Hrigteoz2A, e PSP I¥S EUHHSE AS ¥ ¢ 9tk PSPRSE 94 %, dF, dAF
(bulbar) 71%, ¢+ &% 71%, AHA £%5 7% 2 28 7)5S SFIdss 5o wg S Breie
oA 7led doleo e dF FAldEddA, Ut FIE dREY 2/EE 2 SHS Fous &
Qo7+, Lamb et al., Curr. Treat Options Neurol. 14:42, 2016, and Clerici et al., PLoS One
12:e0170927, 2017141 7]<% upe} o)),

F, @, @, N, wFo], B/, HE, vpgx % olsh fAMR
$E3 e BRS e Aoz Byd geldch.  wudd

oA 7led A9 W dF FAdEANA, ddS FAA et AT F k. EdoA Ved 9499
W ol AR FAGEAA, A7) e AR 40 Al e 2 o] (FFE, 41 Al B 2 o], 42 A e
o], 43 M T 1 o], 44 Al e I o], 45 Al T 1 oA, 50 Al B I o], 55 Al e
o[, 60 Al i 1 oo, 65 Al W Lo, 70 Al R Lo, 75 Al B L ool 80 Al Ei: 1
o], 90 Al IEE I oA, W= 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,

59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, F+= 1034])°]t}.

gr LA A S A, A7 AL AAA Aol mE= ANA 2 £ (74, AP A uln), e AskE
Ag-oldd NS (RRMS), 9744 ez deld 5
= =

T (CIS), =k 184 NS (PPMS), ©lxF x184d MS (SPMS),
we oPAps o deld SFT RIS TR, BlA JleE e ol T A )
& veni edh. oE FACGA, 47 e AFA el R, thEA AskE, Awg-ol R NS

[e) O o
(RRUS), A2 gale 23 (1), AAk 24 US (PPNS), ol R4 NS (SPHS), i wAHeA e
2 OE FEE RIS) EE A4 24 £4e 2% Aom Avwgr. e FAdA, 47 gae 274
24 &4 Oh, A% 94 ¥ &4, $E- 4% 4 o &8, BE Y- 23S 25 4
oz gy sl T PAA, A7) tae A7 A = A4 24 £ 2- Aow An
2w ekglvh

o3| the FANNA, 7] e SAA-BYSHE £ 84 vk (PPARY) A8A (7, CiS-13D9] ARE
ool QA Hi AAA FolE e Aoz AWAIAY Ei el ),

AR FAAEANA, 7] B A1E) Ak 18] TR (HS-1312 Folwsgith, AF FAAEAA, 4
7 e A ARl Fela,
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a2 (e 0 AES AR AW P APDENE ABS wE AL TG neb, I5 oy
BTe| 54 W/EE AAZ oJustze AgHT, Bel JAE gole] wpge] ¥ FAE ggo iy
BE EE AES £EHE AL LI 5 Ak

8
2%k 40%, H AT A5%, HAE 50%, HAF 55%, HAT 60%, HA 65%, HAT 70%, HAT 75%,
223 80%, HAF 85%, HATH 90%, HAF 95%, HAT 99%, HAF 100%, HAI 110%, HAF 115%, HA
S 120%, A 140%, H2AF 150%, HAT 200%, HAT 250%, A 300%, H2AF 350%, HAT 400%, =
= 1% WA 400% Akel, 1% WA 300% Akel, 1% WA 200% Akel, 1% WA 100%, 1% WA 50%, 1% WA 25%
Abel, 1% WA 10% AFel, 10% WA 400% AFel, 10% WA 300% Akel, 10% W= 200% Akel, 10% W= 100% Ao,
10% WA 50% Abol, 50% WA 400% Akel, 50% W= 300% AFol, 50% W= 200% Akel, 50% WA 100% Ake], 50%
WA 75% Alel, 75% WA 100% Abel, T 1%, 2%, 4%, 5%, 6%, 8%, 10%, 12%, 14%, 16%, 18%, 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 105%, 110%, 115%, 120%,
125%, 130%, 135%, 140% ,145%, 150%, 155%, 160%, 165%, 170%, 175%, 180%, 185%, 190%, 195%, 200%, 250%,
300%, 350%, W= 400%)9] A% Ex 7MY 4 ATt

A FAAEANA, FEH FEe VM, Fa FE (UFE, E2U0A Vs 499 dAaA #Ha ) Ee
AR THE A iAol A 1 FFEd vwsgdS W, oF 1% WA oF 500%, °F 1% WA °F 450%, °F 1% WA
oF 400%, °F 1% WX <k 350%, °F 1% WA <k 300%, °F 1% WA oF 250%, °F 1% WA <k 200%, °F 1% A oF
150%, °F 1% WA °F 100%, °F 1% WA °F 50%, <F 1% WA <F 25%, <F 1% WA F 20%, °F 1% WA °F 15%,
oF 1% WA ¢F 10%, °F 1% WHA <k 5%, °F 2% WA °F 500%, °F 2% WA °F 450%, °F 2% WA °F 400%, °F 2%
WA oF 350%, oF 2% WiA <F 300%, <F 2% WA <F 250%, °F 2% Wl <F 200%, °F 2% WA oF 150%, °F 2% U]
2] oF 100%, °F 2% WA °F 50%, <F 2% WA <k 25%, F 2% WA °F 20%, °F 2% WA °F 15%, °F 2% WA <}
10%, <F 5% WA °F 500%, °F 5% WA <k 450%, <F 5% WA <k 400%, °F 5% WA oF 350%, °F 5% A &
300%, <F 5% WX °F 250%, <F 5% WA °F 200%, <F 5% WA <F 150%, °F 5% WA °F 100%, °F 5% WA <}
50%, <F 5% WX <k 25%, °F 5% WA ok 20%, <F 5% A °F 15%, <F 5% WX <k 10%, °F 10% WX <F 500%,
oF 10% WAl <k 450%, °F 10% WA °F 400%, <F 10% WA <k 350%, <k 10% WA °F 300%, °F 10% WA oF
250%, °F 10% WA °F 200%, °F 10% WA <k 150%, °F 10% W= °F 100%, °F 10% WA <k 50%, <F 10% WA
25%, °F 10% WA °F 20%, <F 10% WA oF 15%, <F 15% WA °F 500%, °F 15% WA <F 450%, <F 15% A <F
400%, °F 15% WA oF 350%, °F 15% WX <k 300%, <F 15% WA oF 250%, °F 15% WA °F 200%, °F 15% WX
oF 150%, ©F 15% WA °F 100%, °F 15% WA <F 50%, °F 15% WA <F 25%, °F 15% WA <F 20%, °F 20% WA
oF 500%, °F 20% WA °F 450%, °F 20% WA °F 400%, °F 20% WA °F 350%, °F 20% WA <k 300%, °F 20% W
2] oF 250%, °F 20% WA <k 200%, °F 20% WA °F 150%, °F 20% WA <k 100%, °F 20% WA °F 50%, °F 20%
WA oF 256, °F 25% WA °F 500%, ©F 25% WX °oF 450%, °F 25% WA <k 400%, °F 25% WA °F 350%, °F 25%
WA ok 300%, °F 25% WA <k 250%, °F 25% WA ok 200%, °F 25% WA <k 150%, °F 25% WA °F 100%, °F
25% WA 2k 50%, <F 50% WA <k 500%, F 50% WA °F 450%, °F 50% WA <k 400%, <F 50% WA °F 350%, °F
50% A oF 300%, °F 50% WA °F 250%, °F 50% WA °F 200%, °F 50% WA °F 150%, °F 50% WA °F 100%,
oF 100% WA °F 500%, °F 100% W= °F 450%, °F 100% W= °F 400%, ©F 100% WA °F 350%, <F 100% WA °F
300%, ¢F 100% WA <k 250%, °F 100% WA <k 200%, °F 100% WA <F 150%, <F 150% W= °F 500%, <F 150%
WA ok 450%, <F 150% WA <k 400%, <F 150% WA 2F 350%, <F 150% WA <F 300%, <F 150% WA <k 250%,
oF 150% W= F 200%, °F 200% W= °F 500%, °F 200% W= °F 450%, <F 200% WA °F 400%, <F 200% WA °F
350%, <F 200% WA <k 300%, °F 200% WA F 250%, °F 250% WA SF 500%, °F 250% WA °F 450%, °F 250%
WA ok 400%, <F 250% WA <F 350%, <F 250% WA 2F 300%, <F 300% WA <F 500%, <F 300% WA <k 450%,
oF 300% WAl F 400%, <F 300% WAl °F 350%, °F 350% WA °F 500%, °F 350% WA °F 450%, °F 350% WA °F
400%, °F 400% WA °F 500%, <F 400% =] °F 450%, FE ok 450% WA °oF 500%9] A% EE Z71Y 4 Tt

S

AaR FEl AZWeE A wude] Al £E wwsas o, AFhebas A el A 2
T 1% WA 9F 99% A, 1% WA oF 95% A, 1% WA <F 90% #ax, 1% WA oF 85% 74, 1% WA oF
80% A, 1% WA oF 75% A, 1% WA ok 70% A, 1% WA <F 65% A, 1% WA eF 60% A, 1% WA
oF 55% A, 1% WA <F 50% A2, 1% WX oF 45% 7HA, 1% WA oF 40% A, 1% WAl oF 35% 4, 1% Ul
Aok 30% A, 1% WA eF 25% A, 1% WA oF 20% #HA, 1% WA < 15% A, 1% WA oF 10% A4, 1%
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)

WAl oF 5% FFA, oF 5% WA oF 99% FrA, oF 5% WA oF 95% FrA, oF 5% WX °F 90% FrA, oF 5% W] ¢
85% 744, °F 5% WA F 80% A, oF 5% WA F 75% 7HA, ok 5% WA ok 70% A, <k 5% WA o 65% 7
2, 9F 5% WA oF 60% 7+, oF 5% WA oF 55% 7rA, °F 5% WAl °F 50% A, oF 5% WA oF 45% A, <
5% WAl oF 40% 7+, 9F 5% WA oF 35% A, oF 5% WA °F 30% 72, °F 5% WA oF 25% 74, oF 5% WA
oF 20% ZFZx, ©F 5% WX ¢k 15% A, oF 5% WA <k 10% A, oF 10% WA o 99% A, °F 10% WA oF
95% 742, °F 10% WA °F 90% 7FA, °F 10% WA oF 85% 7HA, °F 10% WA °F 80% 72, °F 10% WA °F 75%
T, oF 10% WA oF 70% A, 9F 10% WA oF 65% A, °F 10% WA oF 60% 7+, oF 10% WA °F 55% 7+
2, 9F 10% WA 9F 50% 74, oF 10% WAl 9F 45% 74, 9F 10% WA oF 40% 724, °F 10% WA oF 35% 74,
oF 10% WAl 9F 30% 4, oF 10% WA oF 25% 74, °F 10% WA oF 20% 72, °F 10% WA oF 15% 74, <F
15% WAl <F 99% 734, oF 15% WAl 9F 95% 74, oF 15% WA 9F 90% 74, oF 15% WA <F 85% 74, <F 15%
WAl oF 80% FH4, oF 15% WA oF 75% A, oF 15% WA °oF 70% 74, °F 15% WA °F 65% A, °F 15% W
Aok 60% 7, °oF 16% WA oF 55% kA, oF 15% WAl °F 50% FrA, oF 15% WA oF 45% A, oF 15% WA
oF 40% A, 9F 15% WAl oF 35% A, oF 15% WA oF 30% 74, oF 15% WA oF 25% A, °F 15% WAl oF
20% 742, OF 20% WA °F 99% 7HA, °F 20% WA ok 95% 7HA, °oF 20% WA °F 90% 7, °F 20% WA °F 85%
s, oF 20% WA oF 80% A, oF 20% WA oF 75% A, °oF 20% WA oF 70% A, oF 20% WAl °F 65% 7+
2, 9F 20% WA 9F 60% 74, oF 20% WAl 9F 55% A, 9F 20% WA °F 50% A, °F 20% WA oF 45% 74,
oF 20% WA <F 40% 2, oF 20% WA oF 35% A, <F 20% WAl oF 30% A, oF 20% WX oF 25% A, <F
25% WA °F 99% 7FA, ©F 25% WA oF 95% 7+, oF 25% WA <k 90% kA, °F 25% WA oF 85% 7FA, °F 25%
WA oF 80% 7FA, oF 25% WA oF 75% A, oF 25% WA F 70% 7, °oF 25% WA °oF 65% 7, oF 25% U]
2 oF 60% A, ©F 25% WA oF 55% kA, oF 25% WA oF 50% A, °F 25% WA oF 45% 7, °F 25% WX
oF 40% 7HA, <F 25% WA ¢k 35% A, oF 25% WA oF 30% 7HA, <F 30% WA <k 99% A, oF 30% WA oF
95% 724, <F 30% WA 9k 90% ZA, <F 30% WA oF 85% A, oF 30% WA ok 80% A, °F 30% WA <F 75%
A, oF 30% WAl °F 70% A, oF 30% WAl <F 65% 7, °F 30% WAl °F 60% A, °F 30% WA °F 55% 7t
Z~, oF 30% WA oF 50% 74, oF 30% WAl oF 45% #Ax, oF 30% WAl oF 40% 74, oF 30% WA F 35% A,
oF 35% 1A oF 99% 74, <F 35% WA <F 95% A, oF 35% ulA] oF 90% T4, <F 35% WAl <F 85% A, oF
35% WA oF 80% 7+, <F 35% WA oF 75% 7, oF 35% WA <k 70% A, oF 35% WA <F 65% A, <F 35%
WA ok 60% A, °F 35% WA oF 55% A, <F 35% WA oF 50% A, oF 35% WAl oF 45% Frax, °F 35% U
Aok 40% 7, oF 40% WA oF 99% A, oF 40% WAl °F 95% A, oF 40% WAl oF 90% A, °F 40% WA
oF 85% 7HA, <k 40% WA <k 80% A, °oF 40% WA oF 75% 7HA, <k 40% WA <k 70% A, oF 40% WA oF
65% 742, °F 40% WA °F 60% 7HA, ©F 40% WA oF 55% 7HA, °oF 40% WA °F 50% 7, °F 40% WA °F 45%
Zh2, ok 45% WA Sk 99% 72, oF 45% WA F 95% A, oF 45% WA oF 90% 7, oF 45% WA ok 85% 7
Zx, oF 45% WA ok 80% 72, oF 45% WA oF 75% 7, oF 45% WA °F 70% 7rAx, °F 45% WA °F 65% 7,
oF 45% WA °oF 60% 7HA, oF 45% WA oF 55% 7+, ok 45% WA oF 50% A, °oF 50% WA oF 99% 7, oF
50% WAl oF 95% 7+, <k 50% WA oF 90% 7, oF 50% WA <k 85% A, °F 50% WA < 80% A, <F 50%
WA oF 75% 7FA, ok 50% WA ok 70% A, °F 50% WA oF 65% 7, °F 50% WA °F 60% 72, <F 50% U]
2] oF 55% 7HAx, ©F 55% WA oF 99% 7k, oF 55% WA oF 95% A, °F 55% WA °F 90% 7, °F 55% WA
oF 85% 7k, ©F 55% WA oF 80% 72, oF 55% WA F 75% 7+A, oF 55% WA °F 70% 7HA, °F 55% W] oF
65% 742, °F 55% WA °F 60% 7HA, °F 60% WA F 99% 7HA, °F 60% WA °F 95% 7, °F 60% WA °F 90%
2, 9k 60% WA ok 85% 72, °F 60% A F 80% A, °F 60% WA oF 75% A, °F 60% WA °F 70% 7
2, oF 60% WA ok 65% 72, <F 65% WA oF 99% 7HA, oF 65% WA °F 95% 7, °F 65% WA °F 90% i,
oF 65% WA oF 85% 7HA, °F 65% WA °F 80% 7+, ¢F 65% WA F 75% A, oF 65% WA °F 70% 7, oF
70% WA °F 99% 7+, 9k 70% WA oF 95% 7, oF 70% WA <k 90% A, <k 70% WA <F 85% A, <F 70%
WA oF 80% 7FA, oF 70% WA oF 75% A, oF 75% WA F 99% A, oF 75% WA oF 95% 7HA, °F 75% U
2] oF 90% A, ©oF 75% WA °oF 85% kA, oF 75% WA oF 80% A, °F 80% WA oF 99% 7, °F 80% WA
oF 95% 7k, °F 80% WA oF 90% 72, oF 80% WA oF 85% 7hA, oF 85% WA oF 99% 7HA, °F 85% WA oF
95% 72, <F 85% WA °F 90% 74, <F 90% WA oF 99% A, oF 90% WA oF 95% A, i oF 95% WA

ok 99% ZrAY 4 Ut

o H

Sl o] g miel o], "Al 1 AJR"old & 5of, tide] obF Fol &7 o 2AE (dE =91, &
doll 71A1E deofo ofet 2AE)E A ¥ 27| AlRE ART . A5 FAAENA, Al 1 AR
dE 5o, Wl defe] AR (s 5o, el ZIAE defe] A A5 T shhE ] A, AE
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Foll e AA A S0 Jud AHA ¢ vk, O AAEelA, Al 1 A AAA Gl == 4l
A 24 &4 AgE Hae ste (U, 1, 2, 3, 4, 5, 6, 7, 8, 9 EE 107]) =4 (FFE, ZLdA 7
s E= FEobd FAHE doje] AAA Fel e A 2 &40 Ao dAHRl T )T HAaS sy
o] FFo] WEFHAA| N, o} ojug ARE WA FUW AHL F Ut AF FA SN, A 1 A
ti/do] o] el ohE ket XmE W F, ol thE ¢ X u5rt AEAolA &e AlAS vERd 4 QT
oA o] &F HRef o], "Al 2 A" Al 1 A o] Al 2 AHA F Adrk.  EF FAAEANA,
2 A1 AHG Al 2 Al Abelel H&E ste] (U4, 1, 2, 3, 4, 5, 6, 7, 8, 9 T 10) ¥ (dose) 2
okl A= (FFE, 999 oFF AE)S ATHRIAY, e ATEHE £ Ak G5 FAdEAA, A 1
AN-TG A 2 A" 3] A= 718, 19, 29,39, 4d9,549,6¢,74¢,89,9¢, 10, 114,
129, 13¢, 49,159,169, 17¢, 18, 19,2 ¢, 21,229, 239, 24 25, 2
o, 27 Y, 28,29, 30, 31, 324, 33Y, 34, 35U, 36Y, 374, 38,39, 40 Y,
41 4, 42 9, 43 9, 44 Y, 45 Y, 46 ¥, 47 4, 48 Y, 49 Y, 50 ¥, 51 4, 52 &, 53 A, 54 ¥, 55
d, 56 A, 57 ¥, 58 ¥, 59 ¥, 60 ¥, 61 ¥, 62 ¥, 63 A, 64 U, 65 A, 66 4, 67 &, 68 A, 69 Y,
709,719,729, 73d, 4, 755Y, 76Y, 7D, 78d, 79U, 80 4, 81 ¥, 82 Y, 84, 4
A, 85 U, 86 Y, 87 Y, 88 YU, 89 ¥, 90 Y, 91 ¢, 92,93, 94U, 95, 96 Y, 97 A, 98 Y,
99 &, 100 ¢, 101 ¥, 102 ¥, 103 &, 104 &, 105 &, 106 &, 107 &, 108 &, 109 &, 110 &, 111 <,
112 ¢, 113 9, 114 ¢, 115 9, 116 ¢, 117 &, 118 &, 119 ¥, 120 ¢, 121 &, 122 &, 123 ¥, 124 ¥,
125 9, 126 9, 127 &, 128 ¥, 129 &, 130 &, 131 ¢, 132 &, 133 ¢, 134 &, 135 ¥, 136 &, 137 &,
138 &, 139 &, 140 o, 141 ¥, 142 &, 143 &, 144 ¢, 145 9, 146 &, 147 &, 148 &, 149 &, 150 &,
151 &, 152 9, 1563 ¥, 154 ¢, 155 &, 156 &, 157 ¢, 158 &, 159 ¢, 160 &, 161 ¥, 162 &, 163 ¥,
164 &, 165 9, 166 &, 167 ¢, 168 &, 169 &, 170 ¢, 171 <4, 172 ¢, 173 &, 174 4, 175 &, 176 ¥,
177 4, 178 &, 179 4, 180 &, 7 /1€, 8 7€ 9 7H€, 10 /A€, 11 /MY, == 1 dd § S},

g2 Ago] flE g, 2 HAACAA olgH BE 7&d gl 38ty gojEL B wgo] &l ok B
B AR o8 23] oldlE= AT TH uE zterh. B LA ARES] fls W 2 AlEUT 2
FA Aol T1EE ot FAAl FAE e A s U 2 s = A" 5 QY. AE, YE, 1y
I A BA Ao, o] AgtslE o okEA grerh. 2o AdFH EE HEE, 5% =49, &
3, A, deojguolx~ & I Ve Hau FdL 1 dEe] AxE xFgEY. TEo e A HYE 2T

B ool 0 54 % PEe e B4 49 % =9 2 37 HARRE 9usd el

PPARy & 43}

@ Ay ohe e A &

b, & Aol A, B e A8 fFawke] INT131 Ei= ol ofstHow 47153 o, TRre Fi
oJGAE Xt 3t RAAES WAl Foste AL xdelE, M8 Y v EE ol TS A=
7 Hag s Asste WHS AT

E4 ol2oz A3HstA] oA, INT1312 4tst ~Edxe) A4 d35S EUo2Z2MN, = M XA PPARY &
AstE F7HA71aL (PPARy A EoA 8459 43S Edetd]), oftxvd FF& F7HA71aL, ¥ Al x|
A oly A thAbE FFFAIZIAL, HIAEA Q] Tau O] S1& A e WXstal, webs] [l 4 mpae)
& A=gtt

otz el s gy X gil, ded geAd 2 G54 9%E =k, Yamauchi T, et al., Adiponectin
stimulates glucose utilization and fatty-acid oxidation by activating AMP-activated protein kinase.
Nat Med . 2002;8:1288-1295; Berg AH, et al., The adipocyte-secreted protein Acrp30 enhances hepatic
insulin action. Nat Med . 2001;7:947-953.; and Yamauchi T, et al., Targeted disruption of AdipoRl and
AdipoR2 causes abrogation of adiponectin binding and metabolic actions. Nat Med. 2007;13:332-339. 7}
=, offZYRe T35 AAGAE AR s, A& oA FEAEES Frh. HFol, ot EYRe &4 A
#HE A=Y, Kubota N, et al., Adiponectin stimulates AMP-activated protein kinase in the
hypothalamus and increases food intake. Cell Metab. 2007;6:55-68. &4 ;A wiu|7l e L A5
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Aas A7) WEd, ofUEURE FAAAL, &4 HHE AFer] AT IN1319) Folm Qa4 @4 o)
©

sEYs 2 A7 @3 wdle] vk, FAZom, Ash mEYzd U@ vhol v}
2retdls = PSPl S8 9FS W Mol o)A Rl FhAR, FFS WA B FolA
e e A
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£3], 2ASYEE 2 o FgEEeR QIS X853 Hde ©o] vt Avandia (ZASYERE)E 3
2 B A AzeRt FRAHT, ARA, AR dE A A¥d A, FE, A S, 3R BE
=4, FERIEN D AL A 9Fo] FrhE L, aEal ek fEe] FUHET. YEol, Avandia® & ¥
o ¥ WS FHstA| &=v}. Avanida package insert, September 2016. ZA|ZEE}ES] 9-14 %uko] o
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T3 A8E 93 S ddsts vhio] B ATk Al 1 AlAdA A, ol 7AE 999
g erRy 59 HFed oA gF T A4S 23 AEZ ot A E Ay gdel A 1
T HwEls W, Al 2 AlFelA Y] R RY g5d HHsd, o ¥, £ 48 v E2S A
Z ¢to] A5d ARG E A gde] A 2 £FEE e gAS gelsta; gy NE Fawe 38k
(DY 335, == o]o okl o=m F87153 ¢, a2 E o HAE xIsl= oFsr RAHES o] 83
ARE Y5t Ar] Zeld gds A=si
T3 o3-S 2dets A Aol FAshr] 93 gigs Adsts el AlFEd: Al 1 Al thAH(OE
ol 71718 e i) e 2RE EY A, g g3, we 48 uEd AZ ¢l AZZdw
E A amde] A 1 $£2 vusis u, Al 2 AHAA Y] gidezRE 53 W5 dd gy
T g948 ¥ AZ ok AsE AZALIHE A g9 A 2 58 Z2E gAS gelsta; oy
3 AF FaHEY A (D)9 3gs, = o9 oJgdor F8r53 o, LT e oYAE E£ds)
= ot 2AE FoE XFEE 4 A e 9% A Eld e A
g2 AFo] e 3, B gAMoA ol&d RE &7 aga 33F fojEL B wgo] &= Rofo &
A7 LHEAte] o) &3] olEH e AY FYI S zhe=v, B amola Algsr] 93 E 2 Qa2
HA Mol 71EE ot FaAll TAE e e U 2 Qe =3 ARRE S k. Ax, 94y, o9
3 Ags Gx oArjela, oo AFleE Aom JrHX grerh, B dgd RE HE, £ £, &
3, A4, dolgulolx & @ gl Fu FIe I HEo] IAxE ¥FIEY. FEo| e A HgS ¥
st B gAArE 24 Ao, B 2ol gE £ 9 AHe ohgo] A A9 9 =d 9 H yos
e Hasd Aot
AZGHHE Z4 g9id & AAYHAE A4 aid e gAs= 4
AZLIAEE #8 IV £ 2gdE 2 o]F5FAtt. AAdgHEE HoA ddEr, 71 Az 5&
stttk 3 AAACA AADYHEE AADGUE F (NFH), AAZDHUE Z=7F 3 (NFN), A4ZgaE
A4 (NFL), gl AS Zogey. 2k AAAY A7 el EE NFH, NFM, NFL 2 #HgH9S =
il

T7 (axon caliber), F2F #AE A& (axon radial growth) ¥ F2HS ulg}
71 A= ME W 455 FA5= d $8351Y) (Eyer and Peterson, Neuron 12: 389-405, 1994; Ohara et
al., J. Cell Biol. 121: 387-395, 1993; Zhu et al., Exp. Neurol. 148: 299-316, 1997).

NFL F7xte] EdWo)E Charcot-Marie o} ®3, &4x38 F3 1F (CMT1F) 2 Charcot-Marie *Jo} H 3,
21 BHY 2F (ONT2) S et Ao Yehkth, NFL f3dxke Bdwoels relo 417 A ojAlhg]
of & vt} (Sasaki et al., Hum. Mol .Genet. 15: 943-952, 2006; “1¥]iL Yates et al., Eur. J. Cell
Biol. 88: 193-202, 2009).

F2 L TAS AE f93 @, AFRAAE FAE A A 2A9 AA1EY wud

3 = 3
(Teunissen et al., Mult. Scler. 18(5):552-556, 2012), =AF &4 3 AE Q] Flo|A WEHt}.

Ik AZMAAE A DN 2 i Ade A A
s AZAEE A DA L el Ade A 4G W

AL B DHAE 4 cDNA AE (AE W3 1)

ATGAGTTCCTTCAGCT ~ ACGAGCCGTA  CTACTCGACC ~ TCCTACAAGC — GGCGCTACGT — GGAGACGCCCCGGGTGCACA  TCTCCAGCGT
GCGCAGCGGC  TACAGCACCG  CACGCTCAGC TTACTCCAGCTACTCGGCGC CGGTGTCTTC CTCGCTGTCC GTGCGCCGCA  GCTACTCCTC
CAGCTCTGGATCGTTGATGC ~ CCAGTCTGGA  GAACCTCGAC ~CTGAGCCAGG  TAGCCGCCAT ~ CAGCAACGACCTCAAGTCCA  TCCGCACGCA
GGAGAAGGCG CAGCTCCAGG ACCTCAATGA CCGCTTCGCC

AGCTTCATCG  AGCGCGTGCA  CGAGCTGGAG CAGCAGAACA  AGGTCCTGGA  AGCCGAGCTGCTGGTGCTGC GCCAGAAGCA  CTCCGAGCCA
TCCCGCTTCC  GGGCGCTGTA  CGAGCAGGAGATCCGCGACC — TGCGCCTGGC — GGCGGAAGAT — GCCACCAACG  AGAAGCAGGC
GCTCCAGGGCGAGCGCGAAG  GGCTGGAGGA  GACCCTGCGC  AACCTGCAGG  CGCGCTATGA  AGAGGAGGTGCTGAGCCGCG  AGGACGCCGA
GGGCCGGCTG ATGGAAGCGC GCAAAGGCGC CGACGAGGCG

GCGCTCGCTC  GCGCCGAGCT  CGAGAAGCGC ATCGACAGCT  TGATGGACGA  AATCTCTTTTCTGAAGAAAG TGCACGAAGA  GGAGATCGCC
GAACTGCAGG ~ CGCAGATCCA  GTACGCGCAGATCTCCGTGG ~— AGATGGACGT ~ GACCAAGCCC — GACCTTTCCG ~ CCGCGCTCAA
GGACATCCGCGCGCAGTACG  AGAAGCTGGC  CGCCAAGAAC  ATGCAGAACG  CTGAGGAATG  GTTCAAGAGCCGCTTCACCG  TGCTGACCGA
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GAGCGCCGCC AAGAACACCG ACGCCGTGCG CGCCGCCAAG

GACGAGGTGT CCGAGAGCCG  TCGTCTGCTC AAGGCCAAGA CCCTGGAAAT CGAAGCATGCCGGGGCATGA  ATGAAGCGCT  GGAGAAGCAG
CTGCAGGAGC ~ TGGAGGACAA  GCAGAACGCCGACATCAGCG ~ CTATGCAGGA ~ CACGATCAAC — AAATTAGAAA  ATGAATTGAG
GACCACAAAGAGTGAAATGG  CACGATACCT ~ AAAAGAATAC CAAGACCTCC TCAACGTGAA  GATGGCTTTGGATATTGAGA TTGCAGCTTA
CAGGAAACTC TTGGAAGGCG AGGAGACCCG ACTCAGTTTC

ACCAGCGTGG  GAAGCATAAC CAGTGGCTAC TCCCAGAGCT CCCAGGTCTT TGGCCGATCTGCCTACGGCG  GTTTACAGAC CAGCTCCTAT
CTGATGTCCA ~ CCCGCTCCTT ~ CCCGTCCTACTACACCAGCC — ATGTCCAAGA  GGAGCAGATC — GAAGTGGAGG ~ AAACCATTGA
GGCTGCCAAGGCTGAGGAAG  CCAAGGATGA  GCCCCCCTCT — GAAGGAGAAG  CCGAGGAGGA  GGAGAAGGACAAGGAAGAGG  CCGAGGAAGA
GGAGGCAGCT GAAGAGGAAG AAGCTGCCAA GGAAGAGTCT

GAAGAAGCAA  AAGAAGAAGA AGAAGGAGGT GAAGGTGAAG  AAGGAGAGGA  AACCAAAGAAGCTGAAGAGG  AGGAGAAGAA  AGTTGAAGGT
GCTGGGGAGG AACAAGCAGC TAAGAAGAAAGATTGA

A AZBGHHNE 4 ofvj=t AE (HE Mz 2)

MSSFSYEPYYSTSYKRRYVETPRVHISSVRSGY STARSAYSSYSAPVSSSLSVRRSY SSSSGSLMPSLENLDLSQVAATSNDLKSTRTQEKAQLQDLNDRFA
SFIERVHELEQQNKVLEAELLVLRQKHSEPSRFRALYEQETRDLRLAAEDATNEKQALQGEREGLEETLRNLQARYEEEVLSREDAEGRLMEARKGADEAAL
ARAELEKRIDSLMDEISFLKKVHEEE TAELQAQIQYAQI SVEMDVTKPDLSAALKDIRAQYEKLAAKNMQNAEEWFK SRETVLTESAAKNTDAVRAAKDEVS
ESRRLLKAKTLEIEACRGMNEALEKQLQELEDKQNADI SAMQDT INKLENELRTTKSEMARYLKEYQDLLNVKMALDIETAAYRKLLEGEETRLSFTSVGSI
TSGYSQSSQVFGRSAYGGLQTSSYLMSTRSFPSYYTSHVQEEQIEVEET IEAAKAEEAKDEPPSEGEAEEEEKDKEEAEEEEAAEEEEAAKEESEEAKEEEE
GGEGEEGEETKEAEEEEKKVEGAGEEQAAKKKD

o2 AFBAE A DNA N (FL W3 3)

ATGAGTTCGTTCGGCTACGATCCGTACTTTTCGACCTCCTACAAGCGGCGCTATGTGGAGACGCCCCGGGTGCACATCTCCAGCGTGCGCAGCGGCTACAGC
ACGGCGCGCTCCGCGTACTCCAGCTACTCCGCGCCGGTCTCCTCCTCGCTGTCOGTGCGCCGCAGCTACTCGTCCAGCTCTGGCTCTTTGATGCCCAGCCTG
GAGAATCTCGATCTGAGCCAGGTAGCCGCCATCAGCAACGACCTCAAGTCTATCCGCACACAAGAGAAGGCACAGCTGCAGGACCTCAACGATCGCTTCGCC
AGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAACAAGGTCCTGGAAGCCGAGCTGTTGGTGCTGCGCCAGAAACACTCTGAGCCTTCCCGCTTCCGE
GCCCTGTACGAGCAGGAGATCCGCGATCTGCGGCTGGCAGCGGAAGACGCCACTAACGAGAAGCAGGCGCTGCAGGGCGAGCGCGAGGGGCTGGAGGAGACT
CTGCGCAACCTGCAGGCTCGCTATGAGGAAGAAGTGCTGAGCCGCGAGGACGCCGAGGGCCGGCTGATGGAAGCGCGCAAAGGTGCGGATGAGGCCGCGCTC
GCCCGCGCCGAGCTGGAGAAGCGCATCGACAGCCTGATGGACGAGATAGCTTTCCTGAAGAAGGTGCACGAGGAAGAGATCGCCGAGCTGCAGGCTCAGATC
CAGTATGCTCAGATCTCCGTGGAGATGGACGTGTCCTCCAAGCCCGACCTCTCCGCCGCTCTCAAGGACATCCGCGCTCAGTACGAGAAGCTGGCCGCCAAG
AACATGCAGAACGCCGAAGAGTGGTTCAAGAGCCGCTTCACCGTGCTAACCGAGAGCGCCGCCAAGAACACCGACGCTGTGCGCGCTGCCAAGGACGAGGTG
TCGGAAAGCCGCCGCCTGCTCAAGGCTAAGACCCTGGAGATCGAAGCCTGCCGGGGTATGAACGAAGCTCTGGAGAAGCAGCTGCAGGAGCTAGAGGACAAG
CAGAATGCAGACATTAGCGCCATGCAGGACACAATCAACAAACTGGAGAATGAGCTGAGAAGCACGAAGAGCGAGATGGCCAGGTACCTGAAGGAGTACCAG
GACCTCCTCAATGTCAAGATGGCCTTGGACATCGAGATTGCAGCTTACAGAAAACTCTTGGAAGGCGAAGAGACCAGGCTCAGT TTCACCAGCGTGGGTAGC
ATAACCAGCGGCTACTCTCAGAGCTCGCAGGTCTTCGGCCGTTCTGCTTACAGTGGCTTGCAGAGCAGCTCCTACTTGATGTCTGCTCGCTCTTTCCCAGCC
TACTATACCAGCCACGTCCAGGAAGAGCAGACAGAGGTCGAGGAGACCATTGAGGCTACGAAAGCTGAGGAGGCCAAGGATGAGCCCCCCTCTGAAGGAGAA
GCAGAAGAGGAGGAGAAGGAGAAAGAGGAGGGAGAGGAAGAGGAAGGCGCTGAGGAGGAAGAAGCTGCCAAGGATGAGTCTGAAGACACAAAAGAAGAAGAA
GAAGGTGGTGAGGGTGAGGAGGAAGACACCAAAGAATCTGAAGAGGAAGAGAAGAAAGAGGAGAGTGCTGGAGAGGAGCAGGTGGCTAAGAAGAAAGATTGA

nhe-x NRWSE A ofrldt 4 (4D W3 4)

MSSFGYDPYFSTSYKRRYVETPRVHISSVRSGY STARSAYSSYSAPVSSSLSVRRSY SSSSGSLMPSLENLDLSQVAATSNDLKSTRTQEKAQLQDLNDRFA
SFIERVHELEQQNKVLEAELLVLRQKHSEPSRFRALYEQETRDLRLAAEDATNEKQALQGEREGLEETLRNLQARYEEEVLSREDAEGRLMEARKGADEAAL
ARAELEKRIDSLMDETAFLKKVHEEETAELQAQIQYAQI SVEMDVSSKPDLSAALKDIRAQYEKLAAKNMQNAEEWFK SRETVLTESAAKNTDAVRAAKDEV
SESRRLLKAKTLETEACRGMNEALEKQLQELEDKQNADISAMQDT INKLENELRSTKSEMARYLKEYQDLLNVKMALDIETAAYRKLLEGEETRLSFTSVGS
ITSGYSQSSQVFGRSAYSGLQSSSYLMSARSFPAYYTSHVQEEQTEVEET IEATKAEEAKDEPPSEGEAEEEEKEKEEGEEEEGAEEEEAAKDESEDTKEEE
EGGEGEEEDTKESEEEEKKEESAGEEQVAKKKD

BHAA 71 efel W A PAATE $F LE PBG OFY, A1 A 2 AN dgomie

==Y
A5 AN AFHAE A WD) S EE FEEOI, A 1 FER A 2 FEE 2P 9
G wAS AYss BAR THE & vk AP BHAE A FE EE FEES gEetd s
Qi W-AlgA BAle] Belo) Ao} Ak, A7 AeE Ao £E EE SEES AEH] g8 AE
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[0164]
[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
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A1 (UmanDiagnostics)< Ao =4
7 Fq_ti]E ﬁ,ﬂ u}uﬂ;dvq ?——Zr EI_Z__E

o}, } , Lycke et al., J. Neurol. Neurosurg. Psychzatry 64(3).402—404, 1998; Teunissen et al.,
Neurology 72(15):1322-1329, 2009; Disanto et al., J. Neurol. Neurosurg. Psychiatry 87(2):126-129,
2015; 21213l Kuhle et al., Mult. Scler. 22(12): 1550-1559, 2016 i, ANZFTWE Hsz) awde] =7
EE FEES gAY fetel dd9E s BuE E42 dd-24 o#e] (Simoa) A SZA, Kuhle et
al., Clin. Chem. Lab Med. 54(10): 1655-166, 2016; —1&]3l Gisslen et al., EBioMedicine 3:135-140, 201
6)olA e, 274 el E Aol 3k Simoa ¥42 Quanterix (NF-LIGHT®)olA Az cth.  NF-
LIGHT® Quanterix Simoa 412 17F OO ZRE HHFR A dHY Te G4 st AE <ol Al
ZAAGHE A dulde] 5 gAs=d o] 8Ho] &%tk NF-LIGHT® Quanteriz Simoa w43l A}
A (Uman Diagnostics, Umea, SwedenollA F¢D)& QIzF, wh¢2x, & @ wiztg A7 e A daldyo

ol:o r
i,
ot

uzf H-SAS BoFEyk, NF-LIGHT® Quanterix Simoa 412 tAE W EAo|t},

AZo|A 27 W E A dide] 58 A&t AHEE e F719 vl-AgY 242 g4-dAE
WA E2 A (ELISA), wighsh ME=9)X] ELISA #4], d7shshdgd (ECL) -7k 4, A= 24 (S), A=H"
538, 3-8 Mx 7 (FACS), WY 22 3les ¥ghsic),

Jgo2HE 42 AL (dE 5o, B 7|Ed 499 dAAQ AE F shhelA 217 FedE H 9
I B 5 A F3 AEE e gE B WY 24 (AE B0, aa-dAdE HgEE
A, AMESA aa-dAlE HEEH 2 Wy Jd) 2 A (proteomic) V1ews EFET

AZEIHHE A g g3

A, g9, e d MFoA AAIGWHE A (NFLE BAS7] 918 74

Gd-22} o]glo] (Simoa) EAILS wj$- wizkAg EAog o krwo AAIATWE AH AE3 AstES )
oA 3t} (Disanto et al., Ann. Neurol. 81(6):857-870, 2017; Rohrer et al., Neurology 87(13):1329-
1336, 2016; Z2]aL Novakova et al., Neurology 89(22): 2230-2237, 2017).

w22Y A (mB) 47:3% 954 wEET, 0.3 mg/ulE 483, 4 x 100 424 M= (Quanterix
Corporation)E €54 23slal, 0.5 mg/mL 1-oE€-3-(3-vvdolu =X 2 )7} R ] o] u] = (Quanterix) & A&
slo] A 3lel] o]of, AH-2oA 30-% =l (HulaMixer, Thermo Fischer Scientific)®th. &%l 3 mAB
47:38& MAE a8 S48 E GAAG BE9 2-AIZ AR A "ol g Este] HAZIT. A F
2 5

2715 Abgate] 3 3 AFHEI, AgErh. olojd, HFE H=E AL 4T A

5
_i i
!

F, wse A
s

Simoa #£41-& 2-w+A Assay Neat 20 TEEFH S AF&3lo] Simoa HD-1 7]7] (Quanterix)olA AaAct. zreks}
A AHstAA, Tris—=8 A< (TBS)ol 100 pLe T4 =%7](calibrator)/AZ, 0.1% Tween 20, 1% ¥,
400 pg/mL Heteroblock (Omega Biologicals), 25 pL &% ¥=/TBS, 0.1% Tween 20, 1% ¥, 300 pg/mL
Heteroblock, Z¥]3L 20 pL® mAB 2:1 (0.1 pg/ml TBS, 0.1% Tween 20, 1% =+, 300 pg/mL Heteroblock)

T 358 16% ¢t F2AHAT473] FrHlA, 1 FhdaE 456%9).  ololA, EIES AFSTE. oJojA, X~
EE&E}Hl"d—H?}% B-ZZEA A (150 pM; Quanterix) 100 plLE H7F3F &, 5 & 15 % (73-7}dl~) &
el @ AHEgY. 28 g8 EIES Simoa HD-1 7]7)d] Tub. #Es7] A, 25 ul dAZFHA p-D-7
SEYH-AE (Quanterix)E H7SFATH. FAEFH7] 342 NFL ELISA (NF-light, UmanDiagnostics)® ¥
& AHEEte] FAEY. AT 2 FAESAVE 5 54490

NFL 52 AAAQ 714 EFA1717] Y8 2a-weny. A7 gixztolA sNfle] ¥¥+= Rigby and

Stasinopoulous, Stat Med 23 : 3053-3076, 2004¢] WE& Box—Cox t BXE AF&3te] 9=, 2AY D R

st GAMLSS (Generalized Additive Models)& AR&3dle] ERAYHUI, P 2Tl HEY &= FAS A

=

-9 2 B4-7F WisAdS Agststy] Y8, A% gzl 100 He F2Y AES FE5e] FE AE
Kel

2153 (bootstrapping)
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[0175]

[0176]

[0177]

[0178]

[0179]
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[0182]

[0183]
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ALEEY.  log sNFLIFO] A#A S zAbshZ] H3l, Ay

A% = ELISA (UmanDiagnostics NF-light® assay)s 5 7He] vwi$- S0zl v]-AA nn-Fayd 3+ (47:3
] °

92 2:1)E ALg3te] HHGA (CSF) MZA A 7484 NFLS Aeksitl, (SF BES 2243817 93] o] BAHe
ARE-Ee] | NFL-S NFHETE o] 7bste] NS of izt Aboldh dAlolA dxE FlHst= Aoz 9tk (Kuhle

et al., Mult Scler 19:1597-1603, 2013). UmanDiagnostics®} &7, m7tx= A 7]3}shek4 (ECL)-7)¥F NfL #
o] ol AA3 AHEE wwolx FHoA NFLY Ao H&slA /EE At (Gaiottino et al., PLoS One
2013;8(9):e75091, 2013; —1¥]il Disanto et al., J Neurol Neurosurg Psychiatry 87(2): 126-129, 2015).
HD-1 #47]& ©d-#4} oj#o] (Simoa) B TUstE YA wlo]a R Hl=o] FA| AlFo| ¢&EeT} (Rissin et
al., Nat Biotechnol 28:595-599, 2010). ©] 717]x= 71&9] W B4 ZRE {FAG vl o2, hu7bse
ofglo] @ B A|A® WARAMS YA Eslele At oW A EES e gy A4 vlela R =-7]
HE AJF 2o F3eth(Wilson et al., J Lab Autom 21(4): 533-547, 2015). ©] A|2=®12 Ap&A-7ldkgk gt

9 Al E B4 ZREZ B oy, ARI-HSHE 24 71E H s 8 ¢ Atk oy Ay 99e
FELEE Tk W BEAoA], 24Ad AEF3E Simoa A4S ¥WE fEY AME T (femtogram)ol A =4 log9
=4 M9 3 Zg Vs ¥ #A=E Yekdltl (Wilson et al., J Lab Autom 21(4): 533-547, 2015). ula}A],
Simoa HD-1 #2171 719 &%, by 3 ECL |EA 71718t gigfsow 3 =7t o wiztsirt.

welold Z1%E Qoo wel QY PAGEA, Fi FEEe AFA Fel(lF Sol, NS) EE 47 24
E4% 2 AOR AWne Hol gAY Ex HANA @, agm AFA Pl AXHCP, M) wE A
A xA S bl g WA (1 Bol, 18 WX 70 Al Alele] dAEYE S5 SAMR AN AF
d A7 BehE A eMAe) £EA & dnh QR FANENA, F3; FFS AN AFBeAE P4
wude) 22 = gtk

AAIGZHNE A4 dlde] Ay 3 (71, @3S Xk AEY A2 9 10 pg/mL WA <F 35 pg/mL
(714, <F 10 pg/mL WA <F 30 pg/mL, °F 10 pg/mL WA <F 25 pg/mL, ¢ 10 pg/mL WA °F 20 pg/mL, 10
pg/mL WA ¢k 15 pg/mL, 15 pg/mL WA 2k 35 pg/mL ¢F 15 pg/mL WA <k 30 pg/mL, °F 15 pg/mL W= <k 25
pg/mL, °F 15 pg/mL WA <F 20 pg/mL, <F 20 pg/mL WA <F 35 pg/mL, <F 20 pg/mL WA F 30 pg/mL, <F 20
pg/mL WA F 25 pg/mL, <F 25 pg/mL WA ¢F 35 pg/mL, T+ <F 25 pg/mL E+ 9F 30 pg/mL)o|t}.

AR FA BN, AADANE A dde] Hu FFL& AR A} (dE B0, AY (dE 59, B
of 71AE deje] AAA ol & A 27 &S 2E AR AdEAY FJEA g, g o ®
= AR, AAA AR e o) T3S UeEhA ko, aPal AAA ZE 5 Folg WA 9
ol F7IEA e FoR FEHE) HuoA FARE M <A EXFH = AAdEHE A dude] 5
o] MBS gk (74, b gk, 99% ME-J, 95% WE-Q)S= 90% WE-S= 85% WE-4= 80% WME-5, 75%
TR, 70% WAL, 65% WA, 60% Wa9laE, 55% WMEelar, Has 50% WEela)eol # 4 gl

5 FAGEAA, F FES U o2 AHA tFOERE A& FAE MEA HEE AE HgdE

CHS-131 (INT-131)

CHS-1312 <A1 4 Q] s}ek4 (1)¢] sheheoltt.

= A sl A, WS AAA Fefel 271 @A e 27 @A Be AT A 24 E
e e o el me Adwks o

A A SN, CHS-1319] Folv RS, B4l 1AE dele] tidelA el 9% Ee H3E fga
AT QR Al SR, CHS-1319] Fofi= 7] Wi FE, 24l Z1A4E dele] tield A4, &
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E o o

M, A& FERIF T4 (D), E

=
=3

T-A <l

=]
T

]

]

<

e}

i

[0186]

1ol M 7=

o
s

iy
o

o]

7h 4

EERE

X

[0187]

T

Il
~K

o
N
A

o

<0

olo

"

M
B

o
olo

W

o)
o)

0

ins!
A

[0189]

ol9] o

‘_
=
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A FAIE A 5 . 29l ZAE 71E= ofol AFHA gor; i MY 3gA

B g2 5] Al Frbe AREn, o= A Wl ZiAE B awe HeE AlTshA 4=

i

F2h9], olF-wH, H-uxd, 24-F AFE FIYsY oI VE F£FEE SAHINY AFE 2-F fE=-<
(lead-in) 71%F, 24-F o]Z-Wx AZ 7|t 2 2-F 4 7|3E& 7Hd. 82} olyxvd 30| 74ad &
glol- 539 2 I (TD2)S 2ZHe 367 Mo e 245 FoF vjd FZ9)= 0.5, 1, 2 £ 3 mg ("mg") <
INT131 ®|d#|o]E, 45mge] ¥ I EFE T kS vt ol ¥vdE 35S FHs7] dstd, F

0, 2, 6, 12 2 240 HMS wjic}.

o] Ao AFeA 1, 2 ¥ 3 mg &%) INTI31S 9ok Hlaste], HbAle 9 TAALE Fonst FAE
op7lgtttE Blo] YFEHATE. EF, o] A= 2 E 3 mg &%) INT131o] FHojk 45 mgo| F QI EE
(pioglitazone), #Wwh olyz} TD2¢l thdl FDA <5< X 85AS) HbAle 5 ZAAAS S U589}, DePaoli
et al. Diabetes Care 2014;37:1918-1923 . webx], 2 2 3 mg Fol&9 INTI31S TD2E A &3k 9}
ol ZHAY Bt}

o}l Z Y H3

A% (F 0014 BE ol EUY £ 1.94 BT/ DE Cug/nl)ATh 710 D 24 Fakel B o}y
B9 5, ae3 4 (0 FheIA 21 FAke HHEAR Srel B weks s & 19 A5
Atk 7k el HAER e B WA (Bx)el dsle] itk BF 714 ol xR ge Ao

1
E 1. olgx el g3 S=3oao] W3}
Yot ofr]xdEl Q) oF 0.5 mg INT131 1 mg 2 mg 3 mg 45 mg
(pg/mL) INT131 INT131 INT131 o ZFEEE
n 56 56 59 60 60 57
=0 1.85 (1.153) | 1.73 (1.190) [1.87 (1.217)|1.87 (1.098)[2.00 (1.215)| 2.32(2.185)
T 24 1.9(1.510) | 2.28(1.540) | 3.15(2.533) | 5.14(3.650) | 5.83(4.826) | 5.28(3.222)
B W3} 0.05(0.680) | 0.56(0.906) | 1.28(1.882) | 3.27(3.002) | 3.83(4.313) | 2.96(2.618)

1mg, 2mg, ¥ 3ng FAEFY INT1319} HoFate] A& HluweE FATHOZ Fo|do|drt (p<0.0109). °&
INT1312.29] X857} oft]x el Fo] 7rad S 9ba dv= FAF (o Th2)olA] ot Zdel =Fo] T
Aoz fold 2718 PSS YZFert. weba, INTI31S e otz e 3o Z7l fed & I
A3 (F S, AAAY A vl 2= ANE Amsty Ao FHHoln.

Z7t2, 99 ZFEE 45 mg¥} INT1319) 0.5 mg, 1 mg @ 3 mg €9 X8 HuE EAZoR 35}
0.0408). wehA, INTI319] ©J3t o}t ¥¥®l o) &3 o]F4 T7he vegeeEes g o7}

g4 ol xdelo] i3 X8 &3S Hrlele] AElE PPARy FAAZA INTI31 2 3 FHELE 45 mge] Ah

Ao HuE 4 Uttt LOCFE A3 7| o2 RE] 24 Fx71A ¢ ol x el e] it H3}
(mpA1eF A= 2k A3 A (last observation carried forward)))®E 9ok 1F9 A% 0.05 pg/ml, INT131
0.5 mg 289 A% 0.56 pg/mL, INTI31 1 mg 289 A$ 1.28 pg/mL, 2 mg LE A9 3.27 ug/ul,
INT131 3 mg 259 79 3.83 pg/ml 2 QI elE 45 mg 259 245 2.96 pg /mLoldnt. webd, v
S ERE 45 mg¥ e S5 INT131 &3] 2 mg WAl 3 mg Q1 -9, HbA ol ik gahel A ow Aolgh
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A3t} %‘:4 INT131& o}t Ede f32s ZrlA 7= vhe 23 nz7lx &, of
= A38E& Asste d Ao= afF etk INTI31 thE PPARy A-&A|HTH Q%‘i &
o fA B3z, Y3 olgxdel FUlE @Sty ¥s, INT131e] @ ZHesta, INT131S g2
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1, 2 = 3nge] INTIBLY Foli oftmulel o] e Ei oA/t gasAt, i ojxdd 3 37t
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0.1mg INT131, Img INT131 HX 4mg INT131S 9T 2 30 Weo] 7AAe S Tz Adgc, ol ds
Fs 4357 Ak, 1, 4, 8 B 149 Aol AL wi ATt

4

)

1 9%E 14 9704 Yok 2 0.1mg INT131 Foi&= 33 OMEHJE/J Froll A froje BistE xHskA &ta,
0.1mg INT1319] 7} Fof= 9jofel Hla] oft XV ™ FFEo A F9] A<l tﬂi}% ZHYsHA o).
e, 1 mg B 4 mg INTI319] Fol= ¢lofel] nHla) %ﬂ oft] VYl 45 A
A7EA o] fre] Al WstE z#sigith.  webAl, INT1319] Fole A4e JIQI(S, A% T ol
O e 5o 747 gl g oA otz e s A 283 4 .

AR tde] ol xdlel o] AW e G2 Q1ste] HAHA] @gkol®, INT131S olfXdlels Az
dstr] wiEel, XaAd g e rigle diddel A oft]axdvlel ek e 3ol A5 9 T4 s A
AAZI= o 8 4 .

AAld 3: _INT131S A A E P ASloA] AAGH 19, PSP X &9 3tk

227 o] X E-HS9 A A (FH A 314 [H9] 18-50]; 65 % o) S 3 /e B sz F2H9 )
Atk Aol 21 ) FolA 3 mgel AT CHS-131 (n = 76); 1 mg® 74+ CHS-131 (n = 76); ¢k (n =
75). 97 97t HE 1§ Evpxith. 23 71E AL o)A o A3k RRMS) <3 9, TF F 149 ojuld

>1 7teds A W9, a8z 2389 A EDSS <6. IAELS AR A5A B‘é%% gelstr] s, g
MRI #AAMS Hkt}. EE MRIE= Buffalo Neuroimaging Center (Buffalo, NY)ollA oiilel]l o3t AHmglo]
(blinded) =AU, CE Wl F7lste], oM AE FAE Al/EdE T2 We, 2 dHe] Id 4 dA
H F3 FA dis] d4E vz,

Py

CHS-131 H&l&= 6 /MY &<k 74 (E W &7 &3 #4AE 290 (s A= 4. oY 3mge 4
oF (7.8 [LSMean 6.49])° #H]&ll, CE ¥ R3= 52 % (4.2 ¥ [LSMean 3.10]) =%} (p = 0.003). lmg =
= Aok w8, Xt @ osiek 21 % ﬁ'_’t (7.6 [LSMean 5.15] (p = ns)). /‘Hi-‘r/f&.}“tﬂ% T2 Y 9
I} \lw3sled ) 30 % (3mg) (p = 0.0767) H 14 % (Img) (p = ns) ZA2FHAok

CHS-131 Am+v 8% &4 F-2AGT 27 o=, 6-7/1de sd Ay &HS 74 (attenuate VA7

Ao yepsith. 9ok} wlalste], 3mg ST ECNAM di o] A4 Edo] 34.2 % vinke|Rl, o] A A
E£do] 50% vnkeltt. 6 /HE AlRlA Img A o] ] EAL gk ARG = 2 AL
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EEE
SEQUENCE LISTING

<110> Coherus BioSciences Inc.

<120> PPARy AGONIST FOR TREATMENT OF PROGRESSIVE SUPRANUCLEAR PALSY
<130> 40299-0033W01

<140> PCT/US2018/025923
<141> 2018-04-03

<150> 62/480,838

<151> 2017-04-03

<150> 62/651,653

<151> 2018-04-02

<160> 4

<170> PatentIn version 3.5
<210> 1

<211> 1632
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<212> DNA

<213> Homo sapiens

<400> 1

atgagttcct tcagctacga gecgtactac tcgacctcect acaageggeg ctacgtggag 60
acgcceceggg tgcacatctce cagegtgege ageggcetaca gecaccgecacg ctcagettac 120
tccagctact cggegeeggt gtcecttecteg ctgtecegtge gecgecageta ctectecage 180
tctggatcgt tgatgcccag tctggagaac ctcgacctga geccaggtage cgecatcage 240
aacgacctca agtccatccg cacgcaggag aaggcgcage tccaggacct caatgaccgce 300
ttcgeccaget tcatcgagceg cgtgcacgag ctggagcage agaacaaggt cctggaagcec 360
gagctgetgg tgcectgegeca gaagcactcce gagecatcce gettececggge getgtacgag 420
caggagatcc gcgacctgeg cctggeggeg gaagatgceca ccaacgagaa gcaggegcetce 480
cagggcgage gcgaagggcet ggaggagacce ctgegcaacce tgcaggegeg ctatgaagag 540
gaggtgctga gcecgegagga cgecgaggge cggetgatgg aagegegeaa aggegecgac 600
gaggcecggege tecgetcgege cgagetcgag aagegcecatcg acagettgat ggacgaaatc 660
tcttttctga agaaagtgca cgaagaggag atcgccgaac tgcaggcegceca gatccagtac 720
gcgcagatct ccgtggagat ggacgtgacc aagcccgacce tttccgecge getcaaggac 780
atccgegege agtacgagaa getggecgec aagaacatgce agaacgctga ggaatggttce 840
aagagccgcet tcaccgtgcet gaccgagagce gecgccaaga acaccgacge cgtgegegec 900
gccaaggacg aggtgtccga gagecgtcegt ctgctcaagg ccaagaccct ggaaatcgaa 960
gcatgccggg gcatgaatga agegetggag aagcagetge aggagetgga ggacaagcag 1020
aacgccgaca tcagcgcectat gcaggacacg atcaacaaat tagaaaatga attgaggacc 1080
acaaagagtg aaatggcacg atacctaaaa gaataccaag acctcctcaa cgtgaagatg 1140
gctttggata ttgagattge agcttacagg aaactcttgg aaggcgagga gacccgactce 1200
agtttcacca gecgtgggaag cataaccagt ggctactccc agagcetccca ggtetttgge 1260
cgatctgect acggeggttt acagaccage tcctatctga tgtccacceg ctectteecg 1320
tcctactaca ccagccatgt ccaagaggag cagatcgaag tggaggaaac cattgaggct 1380
gccaaggctg aggaagccaa ggatgagece ccctctgaag gagaagecga ggaggaggag 1440
aaggacaagg aagaggccga ggaagaggag gcagcetgaag aggaagaage tgccaaggaa 1500
gagtctgaag aagcaaaaga agaagaagaa ggaggtgaag gtgaagaagg agaggaaacce 1560
aaagaagctg aagaggagga gaagaaagtt gaaggtgctg gggaggaaca agcagctaag 1620
aagaaagatt ga 1632
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<210> 2
<211> 543
<212> PRT
<213> Homo
<400> 2

Met Ser Ser

1

Arg Tyr Val

Tyr Ser Thr

35

Ser Ser Leu
50

Met Pro Ser

65

Asn Asp Leu

Leu Asn Asp

Gln Gln Asn

115

His Ser Glu

130

Asp Leu Arg

145

Gln Gly Glu

Arg Tyr Glu

Met Glu Ala

195

sapiens

Phe Ser

Glu Thr

Ala Arg

Ser Val

Leu Glu

Lys Ser

85
Arg Phe
100

Lys Val

Pro Ser

Leu Ala

Arg Glu

165

Tyr Glu Pro

Pro Arg Val

Ser Ala Tyr

40

Arg Arg Ser
55

Asn Leu Asp

70

Ile Arg Thr

Ala Ser Phe

Leu Glu Ala

120

Arg Phe Arg

135

Ala Glu Asp

150

Gly Leu Glu

Val Leu Ser

Gly Ala Asp

200

Tyr Tyr

10
His
25

Ser Ser

Tyr Ser

Leu Ser

105

Glu Leu

Ala Leu

Ala Thr

Glu Thr

170
Arg Glu
185

Glu Ala

Ser

Ser

Tyr

Ser

75

Lys

Arg

Leu

Tyr

Asn

155

Leu

Asp

Ala

Thr

Ser

Ser

Ser

60

Val

Val

Val

Arg

Leu

Ser Tyr Lys

15
Val Arg Ser
30
Ala Pro Val
45

Ser Gly Ser

Ala Ala Ile

GIn Leu Gln
95
His Glu Leu
110
Leu Arg Gln
125

Gln Glu Ile

Lys Gln Ala

Asn Leu Gln

175

Glu Gly Arg
190

Ala Arg Ala

205
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Arg

Ser

Leu

Ser

80

Asp

Lys

Arg

Leu

160

Ala

Leu

Glu
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Leu Glu Lys

Lys

225

Met

Val

305

Lys

Leu

385

Ser

Gln

Leu

210

Val

Leu

Ser
290

Ser

Cys

Asp

Leu

Lys

370

Phe

Val

Met

His

Lys

Asn

275

Arg

Lys

355

Glu

Thr

Phe

Ser

435

Glu Glu Gln

Arg Ile Asp

230
Ser Val Glu
245

Asp Ile Arg

260

Ala Lys Asn

Ser Arg Arg
310

Gly Met Asn

325
Gln Asn Ala
340

Asn Glu Leu

Tyr Gln Asp

Ala Tyr Arg

390
Ser Val Gly
405
Gly Arg Ser
420

Thr Arg Ser

Ile Glu Val

Ser Leu Met
215

Ile Ala Glu

Met Asp Val

Ala Gln Tyr

265
Trp Phe Lys
280
Thr Asp Ala
295

Leu Leu Lys

Glu Ala Leu

Asp Ile Ser
345
Arg Thr Thr
360
Leu Leu Asn
375

Lys Leu Leu

Ser Ile Thr

Ala Tyr Gly

425

Phe Pro Ser
440

Glu Glu Thr

Asp Glu

Leu Gln

235

Thr Lys

250

Glu Lys

Ser Arg

Val Arg

Ala Lys

315

Glu Lys

Ala Met

Lys Ser

Val Lys

Ser Gly

410

Gly Leu

Tyr Tyr

Ile Glu

Ile Ser

Pro Asp

Leu Ala

Phe Thr

285

300

Thr Leu

Gln Leu

Gln Asp

Glu Met

365

Tyr Ser

Gln Thr

Thr Ser

445

Ala Ala

Phe Leu Lys

Ile Gln Tyr

240

Leu Ser Ala
255

Ala Lys Asn

270

Val Leu Thr

Lys Asp Glu

320

Gln Glu Leu

Thr Ile Asn
350

Ala Arg Tyr

Leu Asp Ile

Thr Arg Leu

400
Gln Ser Ser
415
Ser Ser Tyr
430

His Val Gln

Lys Ala Glu
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450

455

460

Glu Ala Lys Asp Glu Pro Pro Ser Glu Gly Glu Ala Glu Glu Glu Glu

465

470

475

Lys Asp Lys Glu Glu Ala Glu Glu Glu Glu Ala

485

490

Ala Ala Lys Glu Glu Ser Glu Glu Ala Lys Glu

500

505

Glu Gly Glu Glu Gly Glu Glu Thr Lys Glu Ala

515

520

Lys Val Glu Gly Ala Gly Glu Glu GIn Ala Ala

530
<210> 3
<211> 1632
<212> DNA
<213> mus
<400> 3
atgagttcgt
acgcceeggg
tccagctact

tctggctcett

aacgacctca
ttcgccagcet
gagctgttgg
caggagatcc
cagggcgage
gaagtgctga

gaggeegege

gctttectga
gctcagatct
gacatccgceg
ttcaagagcc

gctgccaagg

musculus

tcggctacga
tgcacatctc
ccgegeeggt

tgatgcccag

agtctatccg
tcatcgagcg
tgctgegeca
gcgatctgeg
gcgaggggct
gccgegagga

tcgceegege

agaaggtgca
ccgtggagat
ctcagtacga
gcttcaccgt

acgaggtgtc

535

tccgtacttt
cagcgtgcegce
ctcctecteg

cctggagaat

cacacaagag
cgtgcacgag
gaaacactct
gctggceageg
ggaggagact
cgccgagggc

cgagctggag

cgaggaagag
ggacgtgtcc
gaagctggcc
gctaaccgag

ggaaagccge

tcgacctcect
agcggctaca
ctgtcegtgce

ctcgatctga

aaggcacagc
ctggagcagc
gagccttcece
gaagacgcca
ctgcgcaacc
cggctgatgg

aagcgcatcg

atcgccgagce
tccaagccecg
gccaagaaca
agcgccegeca

cgectgcetca

480

Ala Glu Glu Glu Glu

495

Glu Glu Glu Gly Gly

510

Glu Glu Glu Glu Lys

525

Lys Lys Lys Asp

540

acaagcggeg
gcacggegceg
gccgceageta

gccaggtage

tgcaggacct
agaacaaggt
gctteecgege
ctaacgagaa
tgcaggctcg
aagcgcgcaa

acagcctgat

tgcaggctca
acctctccege
tgcagaacgc
agaacaccga

aggctaagac

_41_

ctatgtggag
ctccgegtac
ctcgtccagce

cgccatcagce

caacgatcgc
cctggaagcc
cctgtacgag
gcaggegcetg
ctatgaggaa
aggtgcggat

ggacgagata

gatccagtat
cgctctcaag
cgaagagtgg
cgetgtgege

cctggagatc

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900

960
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gaagcctgcece

cagaatgcag

agcacgaaga
atggccttgg
ctcagtttca
ggcegttetg
ccagcctact
gctacgaaag

gagaaggaga

gatgagtctg
aaagaatctg
aagaaagatt
<210> 4

<211> 543
<212> PRT
<213> mus

<400> 4

ggggtatgaa

acattagcgc

gcgagatgge
acatcgagat
ccagegtggg
cttacagtgg
ataccagcca
ctgaggaggc

aagaggages

aagacacaaa

aagaggaaga

ga

musculus

cgaagctctg

catgcaggac

caggtacctg
tgcagcttac
tagcataacc
cttgcagagc
cgtccaggaa
caaggatgag

agaggaagag

agaagaagaa

gaagaaagag

gagaagcagc

acaatcaaca

aaggagtacc
agaaaactct
agcggctact
agctcctact
gagcagacag
cceeectetg

gaaggegcetg

gaaggtggtg

gagagtgctg

Met Ser Ser Phe Gly Tyr Asp Pro Tyr Phe Ser

1

5

Arg Tyr Val Glu Thr Pro Arg Val

20

Tyr Ser Thr Ala Arg Ser Ala Tyr

35

40

Ser Ser Leu Ser Val Arg Arg Ser

50

55

Met Pro Ser Leu Glu Asn Leu Asp
65 70
Asn Asp Leu Lys Ser Ile Arg Thr

85

Leu Asn Asp Arg Phe Ala Ser Phe

100

10
His Ile Ser

25

Ser Ser Tyr

Tyr Ser Ser

Leu Ser Gln
75
GIn Glu Lys

90

Ile Glu Arg

105

tgcaggagct

aactggagaa

aggacctcct
tggaaggcga
ctcagagctc
tgatgtctgc
aggtcgagga
aaggagaagc

aggaggaaga

agggtgagga

gagaggagca

Thr

Ser

30

Ser
45
Ser

60

Ser Tyr Lys

Val Arg Ser

Ala Pro Val

Ser Gly Ser

agaggacaag

tgagctgaga

caatgtcaag
agagaccagg
gcaggtcttce
tcgctettte
gaccattgag
agaagaggag

agctgccaag

ggaagacacc

ggtggctaag

Arg

15

Ser

Leu

Val

Val

Ala Ala Ile Ser
80
GIn Leu Gln Asp

95

His Glu Leu Glu

110
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1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620

1632
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GIn Gln Asn Lys

His Ser
130
Asp Leu

145

GIn Gly

Arg Tyr

Met Glu

Leu Glu

210

Lys Val
225

Ala Gln

Ala Ala

Asn Met

Thr Glu

290
Glu Val
305

Glu Ala

Leu Glu

Asn Lys

115

Glu

Arg

195

Lys

His

Leu

275

Ser

Ser

Cys

Asp

Pro

Leu

Arg

180

Arg

Arg

Ser

Lys

260

Asn

Arg

Lys

340

Val Leu Glu Ala Glu Leu Leu Val

120
Ser Arg Phe Arg Ala
135
Ala Ala Glu Asp Ala

150

Glu Gly Leu Glu Glu

Glu Val Leu Ser Arg

185

Lys Gly Ala Asp Glu
200

Ile Asp Ser Leu Met

215

Glu Glu Ile Ala Glu
230

Val Glu Met Asp Val

245

Asp Ile Arg Ala Gln
265

Ala Glu Glu Trp Phe

280

Ala Lys Asn Thr Asp
295
Ser Arg Arg Leu Leu
310
Gly Met Asn Glu Ala
325
Gln Asn Ala Asp Ile

345

Leu Glu Asn Glu Leu Arg Ser

Leu

Thr

Thr

170

Asp

Leu

Ser

250

Tyr

Lys

Lys

Leu

330

Ser

Thr

Tyr

Asn

155

Leu

Asp

235

Ser

Ser

Val

Ala

Lys

Arg

Leu

Lys

Lys

Arg

Arg

300

Lys

Lys

Met

Ser

Leu Arg Gln Lys

125

Gln Glu

Lys Gln

Asn Leu

Glu Gly

190

Ala Arg

Ala Phe

Pro Asp

Leu Ala

270

Phe Thr

285

Thr Leu

Gln Leu

Gln Asp

350

Glu Met

_43_

Ile

Ala

Gln

175

Arg

Ala

Leu

Leu

255

Val

Lys

Glu

Gln

335

Thr

Ala

Arg

Leu

160

Ala

Leu

Lys

Tyr
240

Ser

Lys

Leu

Asp

Ile

Arg
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355
Tyr Leu Lys Glu
370
[le Glu Ile Ala
385

Leu Ser Phe Thr

Ser GIn Val Phe
420
Tyr Leu Met Ser
435
GIn Glu Glu GIn
450
Glu Glu Ala Lys

465

Glu Lys Glu Lys

Glu Ala Ala Lys
500
Gly Glu Gly Glu

515

Tyr Gln Asp

375

Ala Tyr Arg
390

Ser Val Gly

405

Gly Arg Ser

Ala Arg Ser

Thr Glu Val
455
Asp Glu Pro

470

Glu Glu Gly
485

Asp Glu Ser

Glu Glu Asp

360 365
Leu Leu Asn Val Lys Met Ala Leu Asp
380
Lys Leu Leu Glu Gly Glu Glu Thr Arg
395 400
Ser Ile Thr Ser Gly Tyr Ser Gln Ser
410 415

Ala Tyr Ser Gly Leu Gln Ser Ser Ser
425 430
Phe Pro Ala Tyr Tyr Thr Ser His Val
440 445
Glu Glu Thr Ile Glu Ala Thr Lys Ala
460
Pro Ser Glu Gly Glu Ala Glu Glu Glu

475 480

Glu Glu Glu Glu Gly Ala Glu Glu Glu
490 495
Glu Asp Thr Lys Glu Glu Glu Glu Gly
505 510
Thr Lys Glu Ser Glu Glu Glu Glu Lys

520 525

Lys Glu Glu Ser Ala Gly Glu Glu GIn Val Ala Lys Lys Lys Asp

530

535

540

_44_
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