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[0002]

[0003]

[0004]

[0005]
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[0007]

S550dl 10-2603711

7l & & oF

B outg o ¥{FEAA vEE BE AlFH(heart failure with preserved ejection fraction)& o, A&
e AAAT= oA Azl dojAe] FElgd (Neuregulin) @il de] 859} X f{5EqA HEE HE AR
AE o, A5 e AAAI7] A8 47 HAE o] &ate Wil #e Aolth. 53], ¥ MW uMEE B
E ARAS 43 AU U4S fFe] v 55 oA weElEd diES xdEts A E Rk AS
xgete, TReE BEE HE ARAS O, A5 e AAdAN7e HES Aert. 55 2 U4y, A
A 43, S 9IEE BE AFAY AR oA wHEHY MR 43Tl T Aotk

g7 e
oflxml A# ¢lab(glial growth factor, ©|8toll A, "GGF"= A A ¥) @ AE 32X} (new differentiation factor,
olgloll A, "NDF'"Z2 A AHE) 2% 4R FalFH (o3t A, "NRG"Z A A, = U= (RG))S 44KDe] #
AFS Zte dudde] dFo|vt. wdlEdS ErbB ALY EEA 7IUA FE&AY =R A, AX S
(cell signaling)ol] #ojdtch. NRG sid = 47) 7ALS ¥3H3t}: NRGL, NRG2, NRG3 2 NRG4(Falls et al.
2 flol A Fa3d S 3ok NRGL A& HAEge 7

Exp Cell Res. 284:14-30,2003). NRG1-& A74A, 4% 2 1
el Z]@Ae] w9 Ve, A (AW B FUd 2T HHAAE Fa% IS o= 3eRE FY
k. NRG1S 9] o] A¥ (isomer)S ZHET). %@1} EdWol® w2 (FHAF FHol-H (knock-out) mF§-
2)E o] &3 AT A Aoldk N wek o] L= EGF-fAF =HI¢ (domain) & ZHE o] AFELS Aol A
(in vivo) 7S Z+e AES AASIGE, B dbg 2 NRG-1B 9 71&3kaL 9

NRG-1B &= =35 (transmembrane) T ol 3|33ttt (Holmes et al., Science 256, 1205-1210,1992). A9
99 (extracellular region)& W2 EY FAF =W (Ig-like domain)@} EGF A} =WQlE ¥3shsi= N @
o Fooltt, AEY AL C U Fdolth. AES 7|E FEHEEMNES a4 (natrix metalloproteinase)®] 2F
|02 NRGE MEe] P2 Ehe o8 AdE F A[FE LEHE Jdeo=2 A, T AXE ZWH A
Erb3 &Aete] A3s folsAl st B Ax ME AYs EA43AY.

=

BGF =84 el oF 180-185KDS] #At#S 2t ke ©hd<?l ErbBl, ErbB2, ErbB3 % ErbB4S -3

Ol 52 BRE 4+ ol ErbB2E ASeln, oSS BF N wE qdeldn Mxe ai= AF Eddg %
FEL. ErbpaE A, olEE wE AT C BE gelaAs] wud B At 248 mged. 1

= ErbBl& %y A Az =&A<1 vbH | ErbB3 2 ErbBdE FdlEH FE&Ao|t). o]lE wHlEH & Fd
A, @A ErbB2 % ErbB4vto] Aol A WA, (Yarden et al., Nat Rev Mol Cell Biol, 2: 127-137,
2001)

NRGi= ErbB3 W= ErbB4o] A9 Lwdle] A3t o]Fo|, ErbB3, ErbB49} T2 ErbB FEA(FHH o=

ErbB2E E33h=)9] SHlZo]@A|, = ErbB4o] SRo|ZFA o FAFE of7latH, ol F&A9 AXW 499

01 2F3}puE-S-S Z 3t} (Yarden et al., Nat Rev Mol Cell Biol, 2: 127-137, 2001). ©]3% <lAt3ldl A|E

Wl F7E2 A2 o Ay 7R Alad® de Ay A3ste], o (downstream) AKT £+ ERK Mg A=

S #gststar, ME 52, MXE AFE(apoptosis), AE o5, ME &3}, T MXE F2o] A5 £ oA
]

H

T

NRGE= Aol whdo Qloj E3] a3k H&s 3oh(W00037095%, CN1276381%, W003099300%, W09426298%,
US6444642%, 099189763, W00064400%, Zhao et al., J.Biol.Chem. 273, 10261-10269, 1998). Hjo} wrcteo
Z7] @AM, NRGE AL A o] FEkEo] gt o]F =¥ (paracrine)o] gl TR A AE
2 WEEa AEe Ao vl g 24 7)1ubA] =84 ErbB4e) AES] E=w¢le] Adsla, ErbB4: ErbB2¢} 3
Bl2olgFAE P, ErbB4/ErbB2 E§AC] FAF F st 27] dAldA slH B Aol MAF
(trabecular)Z dAst=d Z5Ao)tl, NRG &, ErbB4 % ErbB2el tiah A whwla fd2 = o= shtet
= @%6}711 =H HO}E A7 A = o &71 AN A AFFoll A AFEEEA ®TE. 000370955 HA
Nodd ARE AHHom GAgetar, A Axe] &3t 2 A4S 314719,

A xﬂg%o] MEE] Fze Fojoe] 2HFEE 2 MEEFe ATAS rtol=sta, A AEEe +
25 fAsty Al AE £ FAS vebddk, ®=3 1000370955 2 00030993005 = NRGZF o2 A E
A5t A% Ad, @ X854 AHgE S AdSS YeRig,

& 2 ddgy dde dR Agr)es £d3S UEd Folt: 1. Cardiac muscle function and

manipulation:W00037095; 2. New application of neuregulin and its analogs : CN1276381; 3. Neuregulin

_3_



cell
1205-

failure:
Experimental Cell

10-2603711
W00064400; 9. Holmes WE, Sliwkowski MX, Akita RW, Henzel WJ, Lee J, Park JW, Yansura D, Abadi N, Raab

muscle

or
Therapeutic methods

s=s4

7.

W003099300; 4. Zhao YY, Sawyer DR,
survival

Marchionni MA and Kelly RA. Neuregulins Promote Survival and Growth of
Chem. 273, 10261-10269 (1998); 5. Methods for treating muscle diseases and

Methods

o

US6444642 .
treating congestive heart

formation or

for
forms and signaling strategies.

Methods
a specific activator pl85erbB2. Science 256,

8.
Diagnosis and treatment guidelines of acute/chronic heart

using a neuregulin:
S (HF-PEF) .24 A &3}

]

functions,
=

increasing myotube
A

L

.

=
L

of
survival
W09918976,

=5 B

&3] (ESC)

11. Yarden Y, Sliwkowski X. Untangling the ErbB signaling Network. Nature
T

Al
=4

6.
Identification of heregulin,

Han X,
J. Biol.
10. Falls DL. Neuregulins:

W09426298;
Flow, DHFE

differentiation or

Opel DJ,
Molecular Cell Biology, 2127-137 (2001).
ke

=

based methods and composition for treating cardiovascular diseases:
=

Baliga RR,
comprising use of a neuregulin:

Cardiac Myocytes.

disorder:

mitogenesis,

H, Lewis GD, et al.

1210 (1992);

Research, 284, 14-30 (2003).
Reviews:

ZoZoltk. 2008, 9
failure

2

—

¥
K
Nlo

& &% (myocardial compliance)

Al
=4

=K

N
No

o
oF

TH

N
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NI
NS

25

o

(American Heart and Lung Institute)®.
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AAF LVEF (= vk Z+4 =45%),
[e]

=7} BNP/NT-ProBNP;
A = ¢
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[0011]
[0012]
[0014]
[0015]

[0010]

M

o %

el
[s}
% ¥ (heart cavity pressure)?] ®

al 2=
=~
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8

ZH (ventricular filling)ol <
T4 229 ¥ (centripetal remodeling)®] FA o7 o]ojAt}.

44
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=
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

S5S0ol 10-2603711

=9, ed =9 2 Ve SRE S0l dEkd ook ARtEAY BeehA] &= A, & FEelA yEkd A
oJ7F el 3

Qg5 Aelur SaHT,
s el e @ Helw s i "sht o4 ejugl,

2ol AHEE "FElE¥" EE 'NRG'=, ErbB2, ErbB3, ErbB4 T 1] slE|EojgA e sRolFA L 4
§ekar A 5 e v B FYREEEA, relE™ o] AA, grelEd BGF-RAF =l el
ZYFEE, FdEd SddelA BE FuA, B Y] FEAES 43

Y EGF-fAF EH9S el = Il g}
2 4 Y de 27 FHFU-FA §42 AL 23S, FoFUS 3 NRG-1, NRG-2, NRG-3 2 NRG-

4 @i FEs ddl, 9 gEEde] Ves e SEEs et A e
ErbB2/ErbB4 B+ ErbB2/ErbB3 FHIZo|&Ael Asi o5& EsAA + 3l
w, o& EW()d FE= AL obd), £ L NRGE NRG-1 B2 o] & A9 o3
o : SHLVKCAEKEKTFCYNGGECEMVKDLSNPSRYLCKCPNEFTGDRCQNYVMASFYKAEELYQ (A< (SEQ ID
&7

=:|
TS FHrehs 177-237 ofv| A GBS xFheith, E wwe] NRG wE e A 2, 4
nom, 1o AETAH 8-S x4, oE EYH, T4F AEAdA oAEEFd FE&AY FHE AT, A
Axe] E3tel AE 2 DNA S F3IAZ 4= duh. A7) NRG A e 3k By g AddHor o
TS A FE BEH EAWlE EASHE NRG EAWoAES XTSI, T Fe FHolA T o]
Aol Eddlols dubdor AddE dwd e ZHFNHES AETH g HAAIA ¥ Ao 2
Hole] <#7lo A FAHo] Yth(dS E9], Watson et al., Molecular Biology of the Gene, 4th Edition,

1987, The Bejacmin/Cummings Pub.co.,p.224 %), ¥ vl NRG @ de HA yFPozHE G857,

A )%, AT Y EE TE PEd 8 4 5 A

Aol AbgE " A QAA-FAL EHQl" EE 'EGF-RAF E=HQ1"S, ErbB2, ErbB3, ErbB4 Hi= 19| 3
HlEol A B sRolgAdl Addeta olf FAA7IM, 1 WEo] BF o] Fuw J8d 8] £dE
of AAAlE whe} 22 BGF 84 A% 993 FRHYoR fAE FUlEd fdAel o¢ mYE ZefEs o
#E& e} WO 00/64400%, Holmes et al., Science, 256:1205-1210 (1992); W= 53] #15,530,1095 2 A
5,716,930%; Hijazi et al., Int. J. Oncol., 13:1061-1067 (1998); Chang et al., Nature, 387:509-512
(1997); Carraway et al., Nature, 387:512-516 (1997); Higashiyama et al., J. Biochem., 122:675-680
(1997); L WO 97/09425%. 57 AAIFENANAM, EGF-+AF =r91e ErbB2/ErbB4 5= ErbB2/ErbB3 & e =0l %F
Aol AgtstaL ols LAY, 5 AAFHAA, BEGF-fAF =l NRG-19] 484 Z2F =w|Qle] o
A e et A5 AN G, BGF-frAF Ewlel& NRG-19] obwleAb 7] 177-226, 177-237 M=
s u

¢

177-2405 =3ty 54 AAGeEol A, EGF-FfAF =9l NRG-29] &4 At =rlQle] opnmat HdS x93}
@b 59 AAFENA, BG4 EHe NRG-39) S8A AT wrlle] opvwal NS ZHw 574
AAFAAN, BGE-FAF EWQEe NRG-49] FEA AT muele] opumit AAS EPwc. 53

AR A, EGF-AF E¢le, v E3 #5,834,2295.0] 7]<9 ulel Zo], Ala Glu Lys Glu Lys Thr
Phe Cys Val Asn Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro¢] o}w]:=it &8 Edhslit}.

oA AbgE I, wek Ak A uEE ARAENER), H4A wEE BE ANAF-PLVEF), % 7%
BE AFRAMF-PSE), ol¢td AFAOMIF) ez ddxl "dEE BE AFAWF-PER) " T2 344 F47] o
& ol 2 fAaE AT SSER Q3 A e o ad HAAE UEEVERS 9nEy, A AE 8
s 2 EART s o7l AA SUF A ol T Foll, Aad wER, TUiE A delsrd
o B AN B doith, ol R EASAY, FFA 71Tl FAld vERE 5 Tk

< A 4

HAo A ALgH "S8A o297 (isovolumic relaxation period, IVRT)": Aldo] ot 7&le] S84 o
Hl (isovolumic closed state)dll A+ A5, tedst L wadgtuto] #H el v wHH, A7)

H7] Alzbske RS ouldith, Al olghe] EdEE AS, IWRTZF dgdnh. 44 ojghe] AdEHE 4%,
IVRT7} #H2=jict,

>

A (-dp/dD)" & B84 97 Bl A 4 Fekel =B ojvgeh. 444
1 + = g g

7b g, olehy] Vlso] Bk

I
ki

EdolA AbgE "eRET B vA"s JAY 55 ST d eefX(orifice)E SdEE Hu dF
£EE wsts AY SEPY eelun 27 o] NAMS dvidd. 37 SRR eevs AF F
A9 E e A4 27 ol9] 5E o9 wse], A44 o|9he wdgt



[0036]

[0037]

[0038]
[0039]

[0040]

[0041]

[0042]

[0043]
[0044]

[0045]

[0046]
[0047]
[0048]
[0049]
[0050]
[0051]

[0052]

[0053]

[0054]

BN AR B W3 e AZHOD S FRBE W2 geke] 44 Ak ejujshu, oA wel sage.

29 27] o|9h7] BT olFel o8 obrlE R AES & FAVS AP 4 WaE vk,

7] ghol Ae5m, ghele] wu) W) WadT, % olge] gar Uil Ad S A, ol
]

g 2
O_?l_, }-Nt
o N
fil
=
Suj
a9
v}

=1
ElAl A A (nitrates phosphatase inhibitor), ©o]xA], dd <A EHA A= HE
angiotensin aldosterone system, RAS) AgA], A odUA] HHIA 5 Xl WEE BE AHA F

B8 9% FEES ovle,

Wy AAs] A FAF BE

AA 4]

AAd 10 28RE ARA HEY AR 7led AT AT AN weEd a3 I+

At AR Aol gl SHR 1Y dEo|AM Az 07 FElEH(rh\RG) Y X & Fdo| thdk Aok, w4
SHR 8¢t HE Ale, A Hol ¥, Yol F5 FAgolA A 71ee HsE &2, 1671€ o5, &
ZE(EF) 2 70%7HA] Ao, 18 YE AFH Hdo] AFHor FHYJSS AA. 1YY AFA
PEES &4 tF(negative control group), NRG X8 L FEZH (captopril) HTosE T o=
TR, A® F7] F rhNRGE 59wt AEKAoR T, 29 ot SUSe™, NG S 339 A
5 U715 wdrh. 28% 9 33 A5 Fr)e] "wuld, AA Vs WEE WEsr] e 4 2w HEES
A 253 AT, 38AF X85 F7] o] %o, HEEY EF 93tS AU

1. A% &

3.1 A% 22y 2etr]: AP L% (Philips Sonos) 5500

3.2 Z¥E=XH: Sino American Shanghai Squibb Pharmaceutical Ltd.
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3} #F, 1670€E o] Fe, SR H}NES]
& 2
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4.2 153 9 Fo
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3T, RINRGE 59 A% Fo] 2 2¢ oE Foo X 2,149 13] 6.5 ug/kge] ¥o= AHHFAL
Tk, & 33 Am FUIE FIdsAT. FAl, NG w2 19 23] $Jul Fo(intragastric
administration)ol ¢J3l A4& FA. BEZHLS 19 23], A& FAR U T 93 10 mg/kgs Fols)

= ail vein injection)ol] & Fo3%H . A4 dE2+
A= AU FAol 93 A5 FUIL, NRG FFAE 1w AWFAb o) Fo35180 0.
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<120> Methods and Compositions of Neuregulins for Preventing, Treating or Delaying Preserved Ejection

Fraction Cardiac Failure

<160> 1

<170> Patentin Version 3.3

<210> 1

<211> 61

<212> PRT

<213> homo sapiens

<400> 1

Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn

1 5
15

Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr

20 25
Leu Cys Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gln Asn Tyr
35 40
Val Met Ala Ser Phe Tyr Lys Ala Glu Glu Leu Tyr Gln

50 55
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