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Phar maceuti cal ! conpositi on conprisi ng pi nobendan 1.
BACKGROUNDOF THE | NVENTI ON TECHNI CAL FI ELD The

wo nwsnobieon rel ates to the field of ani nal heal PET/EPZ005/002176

particular, the invention relates to novel ora

phar maceuti cal conpositions conprising as

phar maceuti cal  active conpounds pi nobendan.
BACKGROUNDI NFORMATI ON Pi nobendan

(4, 5-di hydr o- 6-[ 2- (4- net hoxyphenyl)-1

H-benzi peflRadgbs ﬁfeweloxébﬂ@ﬁm{kres%ﬁ'dxaﬂw _{eSiRde %)a%inént

di scl osed i n EP 008 erein |ncorporated
reference inits entpgéﬂ¥“°%¢ BuHyEStas a
cardlotonlc hypot ensi ve and antlthronbotlc Sai d

S tanc e st an L.on congestive .
R YD el BT BR F RS HHes PR xBH L Of f N-tminal
wdibwerkrinphe corgsining frapgmant opheppbeytgrowtefactadni ni st er ed
orally is prone to considerable inter- and
intra-individual fluctuations if the active substance

i Backgronpd ofithednyentionown or conventi onal

pharmaceutical forns for oral adn1n|stration. The

reason for this js that bendan i s, ch rac riz
a Hepatasgieugiomith yfagter Q%@ég%gqﬁ@& Vesriids i tgﬂ{eﬁ 9ur1§ed by
ph%@cﬁﬁﬁ@'&%m e&@l Lmbl:hetny Bidshye Vs COSRniuH. 82 (1e8al 1450-1459. It was

P PRIl TEPHDFEe AP O PR BePUEOTA a4 PgRE (5P

r Weidnadf, KoMiypdehd drot.oNatl. tAdad. $udi USAE8L@PNDEM01:7005.dAGE is a

rg%zc?érotelii1 1nv$l%?d %‘hothle1 ede%lg]tnk@ﬁlﬁ bP %r ﬁﬁr%gfxb bf Cgélﬁgte ?ﬁ&lotypes
aondudnng prhbfeeaﬁo@b cmtcg@n@,sISofforcmqmncofabia@chl@g rigbules and, in the
VQlaéé"kffq{tho\f ALCERLE R IR$dstRR1 PR Sstatub lﬂé’\ﬁew,%é’&@tuart KA., et

C%E have to b force fed to the animals or m xed
hhﬁdbgﬂbﬁ”QFﬂﬁﬂ(ggﬂ?ﬂ€é¥ﬁon The probl em under | yi ng

the present invention mas to prOV|de a pi nobendan

S AR L S R . 1
THlE BAAEREN. Ghofine. Res.e@omon 168l @1989) 067-98%eNakahug, T., et al,
|
gﬁ%ﬂrea%étzo('iéss@odlg%i%’ 0 ﬁsheg?ﬁéﬁggglfl ) éal%]% éléﬁél@% EtzéébFomm 172
sa(l199(t)r$éﬁe3@f7, Tashish, Ko ctrbbyendirth cel g6 SA 7 (A9%0) 3200-3204;
by %@Aaemﬁ Rl %@mdBﬁmﬁ&ﬁvgs (@99?@79@8?) to small

referabl’y, such solid fornulations are
granul es or tablets. Most preferred is a tabl et

chaGaat ar Ier)@éin ivith Rath Jlﬂlﬂaﬁ@'bdoehu&@ﬂﬁﬂés&ﬁﬁogem @B% aﬁhryo acid

t
g?fg%lquﬁlfg ﬁfgﬁﬂt@ng}@ §nciﬁ)?a}sg%?%;§8 m%% %Pﬂn gxngg%s%eg%s a smgﬂé chain
crppfgaptige mdser Hophiotwulytzaliy pnocassedi to pr éfselfidellipked haterodimer.

SREF, PR g eyt WSeB0ILS. LALERL Gihle comains and s
arday’tdncmesmmdl pocaeandmndgn@m M@neehﬁran@tedﬂiéﬁ viaviamis haye been
o og&ﬁ{edf RIat ﬁstlﬁé Qhér'tégt ﬁrﬁfvar%@au;@lbw NNRY %ﬁ&%smﬁl% acids

ucti on e solid forml ations CO I sin

c oiis? K} ands twnt:eﬁ@d gﬁtfgﬁbe fiesy kramgle dowains(lobken Neh 1d Godowsk
D'I:TPbJeBﬁﬂerlgéiﬂ z@smm N7 RS- ﬁﬂﬁOﬁ@H(ﬁM‘éﬁtslo‘ftWﬂayﬁﬂinal amino
on SOl | rrl r C I SILN one, or,.severa

cehH R aPgTEgE 1o "éﬂ]f%“ 00 e PR g pRely Gty product of
arblwﬂtdrﬁ!ﬁwalychph}ced HEFrin RN éChzfn AMi, st dl.j Sderand54 (19 1382-
Y ]@\%’g giéla{hg{ ¢&F ggrlad%fg gor%qgﬁ%% aq%g ik rh%%xgyd }ﬂlﬂg 8?%@ (amino

¥

ure o

| UdmidscA94,i @n@aidmg the alihe-swbuniy rcec IdGPof)vorarmnmp adids 1-463) are
eplgh f granules to
oﬁ%%ln Fﬂﬁgﬁkéﬁgﬁﬁ%eg and;gg(gﬁb?ggﬁa?%%ﬁ granul es of
f) are conpressed to solid fornulations. Step g) is
omtted if the solid fornulation is a granule. If the
solid forrmulation is a tablet, step g) is carried out.
Furthernore, the invention relates to a nethod of
preventlon and/or treat nent of dlseases mhereln
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is areference to one or nore carriers and equival ents
t hereof known to those skilled in the art, and so

wo e006h956nl ess defi ned ot herwi se, all techni cabCHREPR2005/002176

scientific ternms used herein have the sane nmeani ngs as
commonl y under st ood by one oférdlnary skill in the art
to which this invention bel ongs. gi ven ranges and

val ues b nless indica t her w
orlt Kb R %a*offn 3@1{7&5 é@%ﬁn% qf@&ﬁﬁ@heormmg of the
tm@ﬁﬁna hiibsint domairab@dt theveswo Mirinighd dohiing fof HGF/SF has

Al th th d i al
SRRl kel AR, o0 Yo G SR PR Rhtrd Roseaof Ho/S®
used id an 4rftegqmisico ileein@nencesi EHEF/GF on ke motibigrand the invasion of
! Q%ﬂf(‘)%t &a@@er Eeﬂ? HEl Sid 99%1‘5?5h%?%nﬁlgg%’ﬂegﬁsinhi%ﬂgr that suppresses

S are now descri

nénmod seeivtheanst megastasis {Earrp 6r.oated, hete di Gamser r8f @AM 263-570;
28%“&’%“%0 Y %2‘?"2.%5?““”@%5‘9*“95%232?26‘?%5 e
3 ijﬁ‘t ga]mc?ws?w (\}vﬂ ﬁ?&ﬁ?i)be useg in

connectlon MAth the inventi on. hbthlng herein is to be

c an S that. the | nti-on. i;s

R4 fooer i Arestab 18 BR rEhs SEGrLTEVEY B agRs Lett 420
pr(1987) il ) érytre@mbifinet esplestion nf HGFt N A boCElQ edlsnind ahbsequent
PIARLEMN (S ASIHEARE e bOTde S A AR HHEE (NKT and NI2)
e i nents tharacteri zed | alns. To overcone

t heecerling itleuNt tewrsiniah d@melramd kangiﬁdeeeé the &V-tempénal slgmain and
oron gieﬁ"i anH\Qe E‘Es‘p@&w@%yo(/v'@fespﬂ@ﬁﬁ@éd il EJthh‘ {&{ﬁﬂQS ?nB |RhEANT. 326

add&P 56?-&7%}; H v (s AR5 B Tege wéll?'ﬁg %g{ﬂ!t #pamount of HGF-

| raeginéd proteiVy which Reabo a0 t®88%a e Witd) Préteint he
invention, it was possible to fornulate a voluntarily

accepted, long-term stable, |arge scal e producabl e,
h gungengws the Inhivegtiss ed, fast-rel easing solid
formul ation. Despite the |arge size, pinobbendan was
honmogenously di spersed. Such solid fornul ations
c drherisdntignprovidesor mgquafbr ehef produerion ofzthe alpbe;chajm fHGE or

S l-hrﬂPe\(gn‘?én@ gllléfeéftd('l\j MRleRb Q)E;Wé&sﬁ;n! &L FINE h&ﬂ"éﬁc@dmg said
al ent t have atlb lity rate

pal
hoVk PoRRPtidRn 7 ﬁn Jal 08t celbrisOR oY iDEloBion estqc,)éltalnmg
Scshidct\IKcydrslﬁegﬁcﬂ@ﬁlsdeaﬁaﬁw iféieh, tselubllRaticr entHeaRdasien Q)Odles and

aclafise et bt I bt K PoRPEY PR R PRy muclec

i mpk balehstemb odi the rbdoishef annventide selectdfrom the growwLombisting

| gQgﬁﬁdan or a
phggﬁgeeu? 0“? 36%%B%%%f t thereof, see e.g. EP
008 391 Bl or EP 439 030 Bl (both herein incorporated

byAlﬁﬁlfoeg DGy ;{hd Eéd&ﬁhhﬁl%teﬁﬁ Mécemlh% tH AAPGENRMSE ¥hown in

IS ersed_|n a va ent acid %e ecte ron1t group
ofSVFeCIPROE PAEAIA, Wb@r@m e Lo aside-al denees NgRAl dpquence, aa 32-

aciod d%fhote@ Qb hahdin, ng mtmamﬁa}‘ lleS aji & MllLE’S@ékﬁﬂglfe lac k8 $05-383
a abl.e to sma ani mal s uc avors
ggﬁﬁﬁﬁ%ﬂxﬁﬁsgﬁgg?%Q%ﬂ on preferably are sel ected
fron1art|f|C|aI beef fIavours artificical chicken
flavours or [t
Sa égln%nlj%z I aln h gcﬁhgatf% Jfflc %t\cll ﬂ't o%?)tf tfl% AEHs of the
dd@@ﬁu sseuetnhe Of astleomf 331,@ 356l 36v tdodan 3&(:351 an@ 6 falcetifz Yginine,

acﬂ%%%rhccﬁﬁﬁqgﬂb%byﬁg) hesuf@lid Qn n%rgééle %tf 'tﬁ’é"expressmn yield of

nvention is a nu
dbrit 20% nor meee. gtdh @rr@eﬁdﬁﬁﬁexra@ ﬂ%ﬂ‘i ﬂa% eafm %@ apyne Reid 32 is

|nvent|on is explained in nore detail below More

preferably, the solid formulation is chewable. The

invention preferably also relates to a solid

formul ati on according to the invention, further

conpri sing one or several pharmaceutically acceptable

exci pi ents. Excipients according to the invention are

preferably selected fron1the ‘group conS|st|ng of

. .
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formul ation contains 1.25 to 5 ng of pinobendan. Most
preferred solid fornmulations contain 1.25 ng, 2.5 ng,

wG2009/02%110 ng of pinobendan. The invention pre¢EERINY002176

also relates to a solid fornulation according to the

I nvention, conprising a conteht of 1:10 - 1:40 of

pi mobendan in relation to citric acid anhydride,
preferably 1:20. The invention preferably also relates
t chamgsd(fican kneadingGinte avensing bey inoorderetd imigaye eplitting off N-

| §hdtBBdiden that the weight of the whole solid

or atton is in the range of 250 to 3000 ng, with a

nore preferred wei ght range of 500 ng to 2000 ng, and

3 s Tﬁ@l@lﬁé Hde® dcdb@cﬂ@@}to Qlﬁeb F&@n’{i@h cdlﬂbl(mtdﬁga GQ—@QQﬁl a N-terminal
ven rerera 0O a SO
F Brsian hsrrok ASPR g e YRR e s RSt ST, the

I Bmblhat frhgtﬁenstdieln:g da(ﬁMﬂhtAlﬂdﬁKlp&)l)mepﬂd&seldcdr;iug to the invention

fluid r QB?B[ ng or consisting
?b?%a31q¥%n§ &%@}&Q dﬁﬁ%ﬁgé S Ut o) Iles%f pi nrobendan and

a bi nder as defined above is sprayed onto a solid

CRLET Bhefh %Qemér ﬁm@de@ne Iﬂfcle?@\ﬁ%fcﬁlen&ﬂiiﬁ %smmy&yﬁepude
eXC|p|ents as ove | avor and rc ac

i
aﬁWmﬁé’féﬁ &Zb%%t %ewxemleabﬁaeren%ﬂequéd)egweleg withea 32,
i‘éféfﬁ@l FaghlentsSaa2ey &eheadifl xdea @sﬂg‘i&ﬁ‘ﬁét&fe@ﬁi 2@n ﬁindjlﬂﬁ and x is

tor dded .to, th ure o
S0 s RO Bl E i pfite] gt of amino
ma&tly seteddéd &pni shebgrengednbistingiof Eadomistay p@fsltlgnaﬁﬁl,l s and 36 is

F P e REpERECRS R s B, 1 S e D O

onitted |f t he SO|Id formulation is a granule. If the

Seh adprgfeff@'&leﬁ]ﬂi %@tﬁleeihverﬁf‘oﬁpaagﬁ {sSchaAgdd ﬁgmoglhtamlne to

The i'nvention era also relates to a so

f S¢S 4P| éfﬁP%Wé 0 hamﬁgert%wt Rti Hgeretsi rfgeﬁmee (of 7 Bgterminal
| lhdihidhidee solid formulation is produced by a

fl ui d-bee granul ati on process conprising or consisting

of the steps: a) an aqueous sol ution of pinobendan and

p(I)N iisd Gireher Sprefereyed mtoduse $wbi ttarshitiondr stbopdcodons (TAA, TAG

0 t Y C
a ﬁ‘ﬂ a)}rlaalg (l_‘ugf t%[% en%l gfr Srnélco?c led %H&éﬁﬁégl Ngcp')o%é%eptlde in
t loederi tct wiop e b7m$1@:1cm et/ead pasition eequiiglepiretoathed erch df dfesired
P J@g$ &gulator is added to the mxture of c) and e)
I cant is added to the mixture of d) and f) the
n1xture of e) is blended for uniformty of granules to

ol liRdDARaighiaNd the [dratioh 9) the final granules of

f) are conpressed to solid fornulations.Step g) is
omtted if the solid fornmulation is a granule. If the
S¢lurflard HIGEliati disulfide- an@bhetbrodﬁxhelp which $an: éjer tleedred it .an o~

entjon preferably,re 0,80 9r
LA Bty Sy A iy v e
eibetveren enino aiids Mé& eud |W95h'Eh@Nat¢mnaTqu<rf rthe grchatn is Preceded
t %%lﬁta‘?mﬁzﬁta@irds a{wﬂlef}ﬁgmﬁb gf’dupg‘i‘ﬁﬂ%géeﬁtcmdudes a signal

"éts here mul at | on cord |ng

theqqenvfeﬂﬁloﬁnmoeafc aEh%/“rfélaHl Ferkhif agnipg acig 33) Oinfé\)ns four

Oﬁqﬁgﬁmo%ﬁwrﬁ&o-emea "habhig idonEe' skt osimhaid aQ[tlsQ’b 96. The
t he g{ l es can tak lace d

th f or
ofFigElereRun gpatiti afortinodgids 9251 P0pnEhety if}%ﬁi %mam ﬁoﬁmfs of
a abawb acidhzl lam thbal{ririgib Dilomhie @nsisy bﬁd{mfrmf avidai305-383, and the

al.l .0 i ndi vi .0 cgot di

* Pl SRR Rl AP os P TRE A BPGRG Apppmarcly
t Theteeexistvemtations bfviess sequensésn gssamvzdbn m}e@ffect'mg the biological
di ssolution profile is ensuring i medi ate rel ease of

pi nobendan. Surprisingly, it could be denonstrated

that while conmpressing the final granules as nentioned
above, a decrease in the dissolution characteristics

is not observed. By ensuring an inmedi ate rel ease

profile of pinobendan, the anobunt of drug to be
adn1n|stered can be kept as Iom1as p033|ble thereby

o Y TR o o
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(wWw, he can increase the anmount of |actose, for
exanple, to 47,625 % (W w) . The invention also rel ates

wo e008/0%wli d formul ati on, preferably a tablet, PCI/EP2005/002176

conpri sing about 0, 25% (w w) pinobendan and any of the
above other ingredients of thé-solid formulation,
preferably the tablet, in the range given above so
that the sum of the annunts by wei ght of the

i pepertinsadt NS polipaptidss (pipgriallii Bet affecing §o9stivities antagonistic to

pi—ﬁﬁeﬁﬁd {eY S ij’gehﬁ a@lhﬁﬁes@' Wl@i@ﬁ Qﬁirlitfbn@ a§@ﬂés€r1bed for example,
fornul ati on

BT Ve RERRYICAE IR RS -

| agil9sdond 88its bidRBicalpropétiesiramobaffetted. 20 Ny

croscarmnel |l ose-sodium 10 - 40 ng citric acid

anhydrous, 20 - 120 ng artificial beef flavor, 4 - 20
miNKiotonsisthosfeaa 2. % 20642 Ifgofctbl [FGEE&Foanbhind M{%cmsistscd aa32 to

t t
T L
t ablYE@Ptldﬂﬁé @@mﬂadgbst theanydlgi¢ Relfls é?ﬁ%@lmﬁéﬂt @ﬂmtenéon and which

! hg;??faétphmﬁ%éﬁ | @BmbiRSnHP atéi)rﬁfi?lrfgn’eﬁ Ahd GRvenBibal Slealbs¥ribed in

I ses, preferably cons of 1, )
oWRISaRARAL 190t < 20 MY PP bee 22150 NG BolThgptidsF fave the in
StaoMieloBical ak8vity of ERsE@linkibithseofSdiod Browth, angd0gdm@sis and/or
citric acid anhydrous, 40 - 100 ng artificial beef
f IRRRH2S1%8 - 18 g pol yvi done, 0.5 - 2 ng col | oi da
anhydrous silica, and 2 - 5 ng nagnesi um stearate for

C 3t off BelfRefiad C%ﬁ"beﬁﬁb res%f%?%%% ks oL Afes. For

a espﬂessmbrf or pmkarsrczm sﬂngfqlﬁic eeidHis Agpguatpdointo a suitable
gﬁsm%gogbéccﬂﬂﬁhg%@ﬂiﬁﬁs fa2 1800 ferich Aflled i in the art Such

tose, 130, 5 or.n_starc
”@np@‘ﬂ’wﬁlﬂﬁ n‘@CtOIGPrﬁﬁ*r HSeRaiRs| ¢ 6%;1%6‘%@; ‘éﬁ rPgomoter The
arbdomtihalt Reek i t}ﬁavlqmroéué‘ég fﬁﬁﬂ&eéxpmsﬁ)haaf@ﬁ Quitdbielhast cell

I 1oid i1l ed is in. .
I T A S A B R N s
Siﬁllb‘iveﬂcpmsloﬂl sfothenioatsrotdgatss Igena afterafeirmenthtien andugsien bodies

h ' | ati | tabl et
ChoRRp IS Bl ITAGH o aton | rabl et
of the solid fornulation / tablet for each 1 ng

PiFIBReRAAN S'aﬁnéli%ﬂangtre InyeXABP! Bacilkid ear@”f&' néxaﬁfple sultable as
Iactose may be 100, 110 e

1 prokaryatic host orgagismg 1]@)r QBroé{le‘aorg_(Qfo K ept&es p{@lgaryotes are

if‘rg&nsﬂﬁﬁe@tl@l tHe3 hisual Sshanner. witB8thel G&torl%lﬁi Gonthéds, the DNA

. 49, .150 etc; 151, e , 159
1 6etutinis Gagte Fgshtion an§godips’ a R polbeptRly’ arh gibsequently
. ferndetiBed 1Y %he 118@hl ehannetOBlowkB&, expressib@8yieldl8id, E16@i using the

e S byt s 30 pi e REOGTAR 03 400

tabl et, conprising about 1 ng pinobendan. In the sane
m%ﬂﬂ?%gﬁ %%Sgegtaﬁgoug{d ClﬁQHE %%ﬁﬁ%%%h@ geri'eOQ) bé—%resg&?does not
etcentaip g sigrpd sequence zfglesq_ ng:'lusl% ’bg@]@s ag_eg g_epag_%eéd from other cell
138 mpbants 1P efind 8ple Eglentﬂl ation afterkéBlysib49, 150 etc;

151, 152, ... etc; 161, 162 ... 168,

169, 170 etc; 171 172,- ... 178, 179, 180 etc; 108,

182he inclusivd8bodi89 wetdQolabitizedl 8§, addd?: a. denaﬂlﬁihg 489t like 6 M
200 g%ﬁ%) ea@{g?c}ﬁgr(%deg?r 8 M Elpeg%lt lpﬁf‘#@*lh %ﬂ?ﬁe %@tlf% C%Rreferably

era

rrgnpu mm:emtdaimn #4001 et mMee g@HeMérmaﬁﬁtabbf lcllth¢ tpeesar@qeopf DTT
anhydrous may be 10, 11, 12, ... 18, 19, 20 etc.; 21,
22, ... 28, 29, 30 etc; 31, 32, ... 38, 39, 40 ng for

each 400 ng of total weight of the solid formulation,
preferably a tablet conprising about 1 ng pinobendan.
Furthernore, the amount of artificial beef flavor nay
be 20, 21, 22, ... 28, 29, 30 etc.; 31, 32, ... 38,

39, 40 etc; 4 1, 42, . .. 48, 49, 50 etc; 50, 51, 52

~ o~ o, B ~ A ~ o~ ~ N ~ N — o~ o,
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according to the invention. The mammal according to
the invention is preferably a manmal selected fromthe

w@e@ap9sonsi sting of dogs, cats and rodents suPHI/&B2005/002176

rabbits. Furthernore, the invention relates to a nethod
for manufacturing a nedi camenP -for the prevention
and/ or treatnent of congestive heart failure,

© Ry D Beters The selBibgie dt diNisd T8 RBOTGTHGH PIE 7S In the
oot ouan Lo andl o 11 oot et ol COnanS e hear | it in
f &1 ki e ik g;gnf%ﬁug?f%%ﬂg@gvﬁﬁ gt M urea)
1.025prefgratdy Sinsgad Sofrguamidfumy hpdrwohlenidanoanded, uatghdne in a
BB O OSG4I iy 5 congenion of sbout 0.
aenpiugation is@erformed; preferally it b desnperais PRkt 4 C and for about
ankyedrdususd.! i ca and magnesi um stearate is used. The
present invention furthernore relates to a kit,

conprises a solid fornmulation, preferably a tablet
a@gﬁbﬁﬁ@td thet slhlae ]Eulf&ﬁe att thevsabff drisdestr idoeidg lhs@%_ﬁ)iﬂﬁation and
and _a package, | eafl et qr user tructian i pcludin .

© REo B [0 5 Brrtdr il 458 0nt R harbatn of pppknlispwhich
t hee tidbititedi byt theusewntqrs efsecaipisyingi maitle off &¥SH-ouidified NK
hash PRl ta OBl £tk LERLARR ALnd RATAL WiPof potassiom
orphopwtsewffer iprepidrapgebatween Yond Scprefespbly betraen pH 8 and 9,
S 1E46ML %sﬁﬁ%@aﬂl@ﬁ%&ﬁexﬁ&ﬁ?ﬂl@&@ﬁr of UK P SHides.
illustrate the present invention; but fhe sane shoul d

not be construed as |imting the scope of the

| Afet hataradliosC i seehihetedi the EXONGL Ewhs (didlpapdoptdféably against

Conposi ti A btion,BPLE 2: w _Mat er i al

PR S AL £ o PR STt - & kM e 03 M)
arfoyatieass24h@ 06 prefefabiycior 24+ 120 hoenst |, Di si nt egr ant

Starch Function: Carrier.D sintegrant Lactose coarse
Function: Carrier, D sintegrant Povidone Function: )
BilW @olypeptides reprible g wifisd diftgnr cambinas projuition egpdagaturation of

Arthé fv&a@érainsaﬁ}ﬁﬁeﬂﬁﬁuﬁ%afpdﬂ}% adé (Eiéﬂfswrloebdi%é)ay&ﬁfding to the
oi dal, an nction: FlLow regul at or

Silica ol | hydriou ; .

urgfftﬁ%@?ébﬁ IYBIHHRIS PIFisrabli - BomaigradHe Methsiiscagie by affnity
P%E(ﬁﬂqﬁdgwphﬁﬂwﬁwﬂfobﬁﬁhteﬁiﬂt%ﬁQhro%e&3graghﬁdﬂmﬁ)ﬂluno%recipitation,
desgr'lft .On arance, br owni sh,. obl png Iga Ie;tg wi.th . lectri
bréSh K AR B ANPL BN (P EXT P ERG o GRELRARIGsHpsupp —1soelectric
140606ng,atdletise (ple@mtatipnDekagephdrediqtarhtte [BOAO is preferred to

t ap| 3 =.

B8t o oRnlel iy AR pAqDE oz O g, 6Pl
Grdth Gt %t theapresance pé phospdaieruifer and/osbrthhugeeofhutylg or phenyl
meshhshgve) 22.8375 k (02) Lactose (e.g. 18 mesh

sieve) 22.8375 k (03) Gtric acid anhydrous (e.g. 18

mesh sieve) 3.500 k (04) Croscarnell ose sodium (e.g.

18 HeErs o wing éLdmple§ Q6felent & figie tah fl s€duh cBeging Fire \oided to aid
(e %. 35 negh s%gge 14. 000 k éo ovi done %ﬁpgag t forth i
sdPsiPpdtstandiag ot g Brsperirersniion. B trussicgpe pf ylch)t set forth in
0.the aplerdednilainisn It e ugdastobdt that andlifirasiond abe HES8mABO in the
K, Puri fi . , , .0 -..18.0
ol ARh Gl SepatpnP b nt SAPoL R R epudh;

povi done and di spersion of pinobendan. 2. Screening

Screen the prernixture 1. 68.950 k 68.950 k 3. Fina

m xing Add (07) Sillica, colloidal anhydrous (e.g. 25

mesh sieve) 0.350 k (08) Magnesium stearate (e.g. 25

nmesh sieve) . 0.700 k In a tunbling m xer, mx the
screened prem xture (2.) and the two ingredients

70.000 k 70.000 k 4. Conpression Using a rotary press,
conpress the final mxture (3.) 70.000 kg into tablets

of 500 ng, | OOOmg, 2000 ng. 70.000 kg 5.

Packagi ngTransfer the tablets in a suitable container.

The tabl ets can be packed e.g. by blistering of the

" o, - " o ~ - o
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Tol erance: 60 - 300 N 2.4 Disintegration tine:
Determ ne the disintegration tinme according to USP/ EP

waolosogiece |imts: < 15 mnutes with water at BFDEP2005/002176

wi th di skseEXAMPLE 6: Pal atability study A study to

i nvestigate the pal at abi | i ty-@f pi nobendan-cont ai ni ng
tablets was carried out. For a period of four days,
two products were given to twenty or ten dogs,

r fghe Figurey o| ynt ary uptake. For exanple, the
following fornmulations with a content of 5 ng / 500 ny

bt 111 RO L6 N GEACEORS Pul B 3 GuSgmins from lek

gr anul at ed f otomght) af Nalduynteeiry inlipibaless makisabtedrinddsiom bodies
36 out of 40 ﬁgisi bl e opportunities (i.e. when offered

to 10 dogs for 10 days),. This conpares to an

accept ance ralaaed;f 90standdrd| n case of Ch. 010222 in
conmpetition wy,t afog%ggmnm granul ated format of
equal quantit wth 30% flavor, a voluntary uptake was
observed in 3%;%1169{ ofsmrwéﬁ@]@nmfp&tmm ties. This
conpares to aﬁné'l@cept afpethan@hRerfhirthds &¥ar ldn 7:

Di ssol ution p Iesﬁ? nEIesfor representative

di ssolution p BF 1 es OTP¥REHGBI et according to this

i nvention ar elags6di sclBpe@atatiofriafter WashDI SSOLUTI ON

PROFI LES, PI MOBENDAN 1. 25MG TABLETS SHOW NG 95

0/&:(]\IFI DEI\ICE | NTERVALS OFTHEMEAN USP APPARATUS 2

( DARMDIpE RETANEq@hGERFED 75 RPM  BUFFER pH4. 0

CC]VPARI SCJ\I oF DI SSOLUTI ON PROFI LES OF TABLETS WHI CH

WERE STORED 1AND 6 MONTHS AT 40C/ 75 % NHDPE BOTTLES
BAFQMADNED: IpBoApuao agst seavease Fnsk DNApseaawnise gagding the a-chain of
di ssol ution ppef, beginaf séqﬁ@née%k&ﬁlx%%giﬁhﬁkt]ﬂﬂ2@9S(W1thout
i nvention are ,as _disclosed in Fi . DI SSOLUTI ON

PROFI LES, PI MEBENBIIN R D5 MG TABLETS SHOW NG 95

%CONFI DENCE | NTERVALS OFTHEMEAN USP APPARATUS 2

SR NG R T B PR G B thatt b TRE) £ Wil o

WERE STORED 12 DAYS AT 25C/ 60% | N OPEN GLASS BOTTLES

R A A TR Y ﬁ%roﬁ[h%\é A R i ebeing - NKa

COVPRESS| ON F@F@E@ﬂ@ te ghe dpventipp damvRG efidesednenss|ipelpding N-
profiles of thentahhekhidsme! ONAGelQedchi h&lﬁlh%%gﬂﬁ@ @8dons)
di sclosed in Fig. 5. DI SSOLUTI ON PROFI LES, PI ENDAN

2. 5MG TABLETS SHOW NG 95 % CONFI DENCEI NTERVALS OF
TREYEDNOSP APRABATkGcAc{ BRDRLE), ROTATI ON SPEED 75

RPM BUFFER pH4. 0 COVPARI SONOF DI SSOLUTI ON PROFI LES OF
TABLETS WH CH WERE STORED 3 AND 6 MONTHS AT40C/ 75 % I N
AEkbnApld 1BL | STER BATCH NO. PBOlOO76 npl es for

r [ | es of the tablet
ag&g:%rq-gﬁ%g{é%?ﬁg()ﬁ ?li\]génlg&?% as %Il sclosed in Fig. 6.

DI SS(lUTI ON PROFl LES Pl MOBENDAN 5. OMG TABLETS SHOW NG

?E‘RCE;‘ID\{LI%\F& A C]\I 1T lﬂ?ggé%(lg\-/l 1.5%1 FF%M@E tEFPIEBvas used
Chpden S SBbINIT] CRETRR (ESSEHTRRL EHs T eriginal DNA
Vo e SdeQel a6 sddRT bEDNlA #QCl soriBadN dabBias BT D “@&Iﬂﬂzw”

PB020059 l. es e sent ative disso
N?Eﬁ VRCPRRTERE it B Lo ARG Ry el v BNg coding
d feadN K4 3EQ ID F@.1) 7A1l DieBSCs Wt@&ﬁmed ESER oBEND M ditions.
5. 0OMG TABLETS SHOW N5 % CONFI DENCEI NTERVALS OF
THEMEAN USP APPARATUSZ2 ( PADDLE), ROTATI ON SPEED 75 RPM
BUFFER pH4. 0 MANUFACTURI NGVARI ABLE: DI FFERENT
COVPRESSI ONFORCES BATCH NO. 020205Anal ytical Results
for Pinobendan Chewabl e Tabl et Batches Used in
Stability Study d. = not determ nedEXAMPLE8: Content
uniformty Sanples were taken from both the final
bl end before tabletting and fromthe tabletting
process. The followi ng results denobnstrate the
un| form ty of pi rmbendan content. Bl end

«. " rr . pemnZ AR A1 aN I T T T —
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col on cancer cells, and is, in addition, an
angi ogenesi s i nhibitor that suppresses tunor growh

wa@pasoeteast asis (Parr, C, et al., Int. J. CanP€r/EBH05/002176

(2000) 563-570; Kuba, K., et al., Cancer Res. 60
(2000) 6737-6743; Date K., e/-al., FEBS Lett. 420
(1997) 1-6; Date, K, et al., Oncogene 17 (1989)

ke campapbin ) . orebral A SpRsacL Bt 1k foloamp moications

bywereprdduoant expression of HG- c¢cDNA in CHO cells and
subsequent digestion with pancreatic el astase. Two

ot her isoforns of HG- (NKI and NK2) encoding the

N~t eEhmniraltiod osfetha eakatydtic sighad peptide slecpiaacd\hﬁcbﬁmiombf the ATG

or oatia GOt pblld) iy A pduiGPSPRAGLE ¥ "OL0,
( 199 chFw® gfzayino H@Wel?ﬁ@rtlont kY @mﬁmozjm %@Q IIPSN@)yfrem Gln to
abouge.af R YH imgsovt'ﬁ&gl%géﬁfe@g ol (R o YRIdRR: (NFerBfPQut

10-20% of the taq mmary of _the Inventlon
The Medditetion optisPNesequenst R crcodopef PRBGUASHds 3 Pefition 33

the gl@bao @@Tﬁ 30 ABEtoarGR), ahd BERAGA heCeq) if bikder to improve

poly tide r.ession of a nucleic acid encoding

sai dg"r{& T%ﬁﬁ%lﬁg O n"a nicrobial host cell

i sol atodifitatibn iofiche1 DN sétpxénesoﬁocrd(mismitlpgsisiahoImXIKATA to ATC)
pol y : A , )

! P Rt S It S B Rl i PORFpofaf imto he
pol ypagar de, characterized in that in said nucleic

aci diff, éllugr omotPE@o Prgnstlzﬂﬁ)nﬁpggg%o@énsaipﬂégltl%ﬁé @?9 (TAA) and 480

sel ecte roup consistin codons

posi t¥b iBPrdgstogsiep S fransepn %ﬁ Resiten qu(léael?ntatﬁothe end of
COdONK@%ﬁBﬁﬁja&nmg according to the sequence shown in

Sw ss-Prot P14210, wherein aa (amno acid) 1-31

denotes signal sequence, aa 32- 494 denotes al pha

C h[&iel’PCIaamipﬁﬁedZ DN A fragrgbret vias teeated Mitl? B8trictiongh&o@ycleages Ndel

305 I . e
X S?I?asrﬁlﬁ w%? h%at%ﬁqoun d?n(ﬁ]ﬁ%? RDQFI', ?e%gogt (f&%l%gen? (el%mlnatlon of
UL, S region)hwhikAvasegpETRsiataby treated with Ndel
PO BANTE T?h% éﬁerﬁ@ df g%)f(e&%oﬂaéiﬁzd %EQ@@} 36, Qs?ﬁ@ size 4447

arglnlne er|n ord |nq resu S 1IN an
i rh?rea@eTéf pt%ot@% e 8RFIBIOT yFlamgnipf Eéoe&dlqm%@fb lambda to

mlfa@lscﬁ tidral fretidin@iond FEAi6H, rﬁﬂBtTwpttrahb@qﬁM@n tdrHin&BnN Gegion,
(LO(g i% |sc|?ls E}%Ed frorqgnc%dl n n to encoding Ser in
FT prigingb rericatdon 114 B vRFspase e UPgsH#ieRfet hi oni ne.

NK polypeptldes according to the i nvention consi st of

494 or N-termn I fra
oBaHER i FeeRin 8) Tuaf oo hIRRER pLUE B LIRS o 8. col
t rserasnﬁﬁ(v(blsarbbulagg@mresﬁ@mdgﬂm p}éanGPUB&ISRO NEP 0373 365). E.coli

PRLYIERL {NQI%S isBRe dha %&9 éh'&?aeké%é@&“wl@t? &4}@&% @&%eeh&s{on and

In a scatter assay. accordin

anpl e
| oA Heheip Po S THe MITORO! A BACGRRaty BRI of
Nih @ RIS BEeiHl €ortemSifiet EdlfvR{onast récbmififlar@ ceidlin LB medlum in the

N-term nal fragnent thereof,  beginnin
N REFERLL P PR R g ed Aapranen bl the frap pression by
belddeim aﬂIiPiHEcUﬂam TR brsteirs ppﬁafmbﬁbéﬂylywé’s WEre4c1J8npared by

i zed i.n a t east t.h
:#:%h@hc aﬁ:‘% geco&lbég%ré E'Fslb rﬁh PRI hgo(rg"gﬁ COI’% S?t % opo]xfD on of NK4
cgquotein ataspebictetlofos 88, produdiive BB kS @eﬂfnematecfrembmp;cformed

aldnfcfépgﬁ 8a1@0 ogl(aﬁﬁ&ds%?l 1%%’1u31§ﬁ s 30erR'i é&g Yik aé}30 g/l net

preterre Invention aa 32 is C

f reighflofedhivith 30504804 NK4vbtqtehireten-honogenei ty of the
protein ( cleavage of NNterm nal nethionine). It is
further preferred to introduce two translational stop
codons (TAA, TAG and/or and TGA) at the end of the
nucl ei ¢ acid encodi ng the NK pol ypeptide in order to
stop the translation at a position equivalent to the
end of desired polypeptide. Detail ed Description of

t he Inventlon Hunan FEF |s a dISU|fIde Ilnked

1 . o o e Y
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After naturation is termnated the sol ution was
di al yzed preferably agai nst phosphate buffer pH 7-9

w@ prospeseabl y in a concentration of 0.1 - 1.0 MCEEBR2005/002176

0.3 M for at |east 24 hours, preferably for 24 - 120

hours. NK pol ypeptides can bedpurified after

reconbi nant production and naturation of the water

|nsoluble denat ured pol ypeptide (inclusion bodies)
DEdranidyK? eant brepredupestresdmbinanilnineasn anslpgeremanasl y by

chronatographlc met hods, e.g. by affinity

chr omat ogr aphy, hydrophobic i nteraction
cﬁﬁﬁggkébraphy, i mrunopreci pitation, gel filtration,
i 96lubizhaegend hitraisigr aphy, chronmat of ocussi ng,

i soel ectric focussing, selective precipitation,

el ectrophoresis, or the like. It is preferred to
pindldsjorNbodied wereplissoleed byer myght dp  bloiffer cottainagt 6 Mhguanidinium

o phosgﬂﬁ? RV M PO S B erfoeelll € oy oikaliBf sRECERANORD, 1
pravlyEDEép e lose THE. 1B @W@tréﬁ@ﬁrmfeﬂle d@ﬁ@?@n@é@eln was

fklgdéfrﬁm%a% %ﬁﬁﬂé@ agss Iahéfﬁlnawy MRsRIAAS HEFhERridh $8 m gtotal
under st and |ng present invention, the true scop

Pf%ﬁlP@Hl"}%O@’é‘tte]f“@Frtaﬁuren the appended claims. It is
understood that nodifications can be nade in the

PSR 20 S LT, SRRERE O W7 bt
SBishteiming 102 NafiGhe,SDEM prtasgiam pl&mphataqvﬁ‘béﬁl |bg titraion with
I

e 0 S RS DTS s
biwesrdinsutiagate betwesnparanghid ghysert 48ht riffargablabying dhe maximal
SYURRENEALN @ifﬁtcgc.r e hatraentdsdab egat QBluln?en@as'sconlc&trated to31

preparation | ane 6. 1B, preparation a

DEsiag iaptangenti e filigafinaneed ( N@@Cf‘ﬁ[ﬁéﬁdq % nartadig- It was
same@@ﬂgrwialm SEAKIE N ein€d C300 | Hrffeh @ odtaetiag 0.9 M H¥dtassium

aI cor.di t o GenBank Mr/3239. t.hout
S PHFRRPAts gl BEHELToraRS3 g3 b D %éﬁﬁéﬁ% if il
a chain of HGF SEQ D NO 3 Ami no acid sequence and DNA
g%ggg% encodi ng NK4 according to the invention
i d sequence including Nterm nal rmethionine,
ifieafitance i ncluding two stop codons) SEQ | D NO 4
Proteln sequence of NK4 Exanpl e 1 Reconbi nant
expressi on of ol ypepti des The NK4 pept i
c&HEf gattmgwpeﬁgr 6‘5) hﬁH@Pﬁ&yﬁﬁﬁf@ﬁosgzﬁmn%t?grae V-HGF was
used for cloning and reconbi nant expression in
Eg Berlﬁpla coli. The original DNA sequence used as
v 994 was descri bed (dat abase identifier
hﬁWBZiB)&nMTHCﬁ{\ms perforned in order to anplify
d DNA coding for NK4 (SEQ ID
N%Pﬁ%%g%ﬁl %%%Eﬂ%gﬁé perforned under standard
condi ti ons. In conmparison to the original DNA sequence
0l N, the f gldsop ngimd), hiGREORSuHRE € | nt roduced:
Ellm nation of the eukarydtic signal peptide sequence
and fusi on ofZ?ﬁé%ﬁTbF@@ﬁ¥ﬂ6é@&éﬁfﬁﬁkﬁmio anmi no acid

ggsktlon 32 og5m54é b@ﬂﬁﬁgoggng?nﬁnbgfm@0|dSpos!tlon
position [ . ro nto Ser in
order to inprovgﬁ%b5§%%ﬂ4£E§D%¥HQH UB¥St ei n product
(N@t free) nodification of the DNA sequence of the

( &%ﬂs Sﬁfiﬁsnapena??%g F%&RP ?ﬁl %&ﬁ?e m30 i%oﬁ%m@hosgﬁate pH
g8iewasyadded sndindubated ev4%C overmight. i hc: satple vk cenfeifped and the
sequence of codons at position 477 (ATA to ATC) and

478 (GIC to GIT) in order to facilitate insertion of

PCR product into the vector - introduction of two
transl ati onal stop codons at positions 479 (TAA) and

480 (TAG, in order to stop the translation at a

position equivalent to the end of NK4 protein donain.

The PCR anpllfled DNA fragnent was treated mnth

. o
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To the eluted material 1 Mammoniumsulfate in 0.1 M
pot assi um phosphate pH 8.0 was added and i ncubated at

wa@soyeIni ght. The sanpl e was centrifuged andPCT/EP2005/002176

t hesuper nat ant was | oaded on a Phenyl Sepharose col um
(150 m). The colum was washgd with 1 colum volune 1
M ammoni um sul fate, 50 mM pot assi um phosphate pH 8. 0.
El ution conditions: Buffer A: 1M ammoni um sul fate, 50
rinpsoREiensi wah lprdestme Ehpnyl Sephapotereotumpn (5% ml. The column was
p%ﬁﬁoa' w&hpm&mﬁhevahlnﬁ 0, MAQAnPe St 8igat8] %6 oM -pifhsium
%Euf 20 col umm vol unes Exanple 4 Determ nation

F“i‘f’lPt 88) Scatter assay MDCK cell's were
subconfluently grown in tissue culture plates. Cells
\N;E[%.tr t%ﬂ with HG- (10 ng/m) or wth conbinations
ofHHER | é In these experinents the HG--induced
c Bluffersialt Meannmgnmms sulfeite, 15D tnelef myassihm plitgphateptn$.0a 10
t f 0% and
e e iﬁ%ﬁfuﬁ REGRRaRpHED, & o Aiind Hco?
PPAI0D e bufferdh 28sekynn Helplies i on of the it ogeni ¢
activity of HGF by NK4 was determ ned by nmeasuring DNA
synthesi s of adult rat hepatocytes in primary culture
aé—ﬂé&léﬁx i bed in Nakarmura et al. (1989). In these
em&rrhﬁmosldflaetiﬂg:-i nduced cell proliferation was
inhibited by the addition of a 10 to 1000-fold nol ar
excess of NK4 at |least for 90% and nore, show ng the
fancti Seeaterassayvity. c) Invasion assay In this assay
the invasive potential of tunor cells is analyzed. The
assay was done essentially as decribed in Al bini,
eMBEK cetbawersrsuReenflugntly gosm) irstisge gplwre platen &eﬂlwmsﬂ treated

CGhithSHGAYR Ry w&ﬁ Wesbidatdng of Ht})E a‘hﬁl I‘tIKJL MY 3Rése réxperlrnents
coul d be 'i_nh % a 10 to C%) C{EE%O XCess

NIz Ia‘ﬁFrléég%ef %tﬁo“élﬂd“’%ﬁ%‘]é‘ it B\i\/&ﬁga 79 %11%%@00 -fold
agddia dxyesE¥ AN t eaddGbi 90% Yind ote,\sBoWhgehe frRribsal labtigty.
Car ci noma nude nouse tunor nodel 1 x 106 Lewi s Lung
Carcinoma cells were s.c. inplanted into mal e nude

nbie (BAlBématinnassay. Treatnent: After 4 days, one
application daily of pegyl ated NK4 over a period of 2-4
weeks Dose: 1000 ny/ rmuse/daﬁ SOONl}&]rmuse/day 100
nghhibitée ofthe pritagebis arewti of HGF bxtVehtvasidetermiaeddyeneasuring

arfleses [yﬁﬁ{éﬁi@d%fadﬁﬂlﬂ PRE el%@ﬁaﬁf&%n@ﬁ ir bHH{aY tdﬁ![fﬁfe ag oa@salbed in
and_ ne fect |s s

sta5|§ \/\Qeres no e A)gﬁ; ?f
t PekpRlTPtotlpsLIBY ks n FhererprrdneRis ¢ -m ced gell goliferation
Cane athikiest bytthe @888ioh 2380 ﬁ)Zﬂﬁ)O%mnmol‘ér M:cessﬁbf K4 at least for

Sgb(?" an, Z%géléé%‘glgl hé%%‘fté’%gﬁ“ ’&" aI gcglgeneFE?S

(1989) 3045-3054 EP 0 373 365 Kuba, K., et al., Cancer
Ref.. GQH%SS%)S 737-6743 Lokker, N. A, and Godowski,
[ em 268 (1993) 17145-17150 Lokker,
EMBO J. 11 (1992) 2503-2510 Myazawa, K et al.
B'IIE Qltﬁg %sa?'ﬂ%’%swé%@ten&ﬂ 'Hf‘tuﬂigis c§1ﬂ53§ %)ml%féa 9% assay was done

anur a, Bi ochem

Dssspriryas tsbihetdno b PeaL FancatReai 47 (TS AIo93As, using
( 1—9@13)5 cél{lso géﬁ BGH-infRiced(10 &/mi) cell 1EWsancouBi be hithibited by a

(6} Bl oo etesoror 14 g ledli Wil o P iyne the

Ré&lctleﬁﬂll’mctlﬂﬂ)ﬁ (1990) 321-327 Stahl, S.J., Biochem J.
326 (1997) 763-772 Stuart, K A, et al., Int. J. Exp.
Pat hol . 81 (2000) 17-30 Tashiro, K, et al., Proc.
Natl. Acad. Sci. USA 87 (1990) 3200-3204 Wi dner,
K.M, et al., Proc. Natl. Acad. Sci. USA 88 (1991)
7001- 7005 WD 93/ 23541Patent Clains 1. A nucleic acid
encodi ng the a-chain of hepatocyte growh factor or an
Nt erm nal fragnment thereof, characterized in that in
said nucleic acid at | east one of the codons of am no
aci ds selected fromthe group consisting of codons at
p03|t|ons 33 35 and 36 |s CGT. 2 A nucl eic aC|d

S e 1. i " I
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20 25 30 gtg aat act gca gac caa tgt get aat aga tgt

act agg aat aaa
WOAR@5Msw1Ar g Cys
ttc act tgc aag
caa 192 Leu Pro
Lys Ala Arg Lys
aat age atg tea
Trixapide br o phe
Gl ActBfy 10 vit 80
aac aaa gac tac
Asp Leu Tyr Qu

gga
Thr
get
Phe
G n
agt
Asn
ttt
att
Asn

144 Val
Arg Asn
ttt gtt
Thr Cys

Asn Thr Ala Asp A n Cys

Lys Gy 35 40 45 PCT/ER2985/002176
ttt gat aaa gca aga aaa

t¥&- Al a Phe Val Phe Asp

50 55 60 tgc etc tgg ttc ccc ttc

gga gtg
Ser Met
ggc cat
aga aac
Lys Asp

aaa aaa gaa 240 Cys Leu
Ser Ser Ay Val Lys Lys
gaa ttt gac etc tat gaa
288 Phe Gy H's Gu Phe
Tyr lie Arg Asn 85 90

99¥igdelat e atEe“@gEurga(Eargigamgmdagmousammagn@gd aca gta

T_S/ts g; '?'f]tr 1\3/§ gggwjls'ﬁl '@ar%én‘jiay%ll%r AR lant%d into male

ate aaa tgt mulg mice(BAJP/agt/mec atg ata cca cac gaa

38ﬂe&t¥1§en§er A?téf 44

lie Pro H's
age tat egg Zgéfwe

a

gac eta

PheodecU Pr o 1560 ugehouk¥/dat g

Asn 130 135 #Oé ac
ggg gga ccc tgdety

t cga

BPU¥t @ aca

Arg Ay G u 1BDyugthyusaldayPr o

155 160 age Rq&: §ca

att cct cag

ea

gag gta
528 Ser

GlReswll Cys rﬂmﬁmemé Wit K4
gtt gaa tgc ;?Hrﬂa@c%ﬁmtogéré\%h S0 n At 8Q! whakaCOR eBE is seen in
7 al QU Cys Met Thr Cys Asn Gy Qu

etc atg 576 'Jdu V

Ser Tyr Arg Risgbe Bgateg

tea ggc aag att
Asp His Thr Qu
Hs Gn Thr 195
cct gaa aga tat
Hi s Lys Phe Leu
210 215 220 gat
cag ccg agg cca
Asn Pro Asp Gy
240 tat act ctt
gca att aaa aca
Trp Gu Tyr Cys
gac aat act atg
act 816 Cys Ala
Pro Leu G u Thr
caa gga gaa ggc
Cys lie Gn Ay
Asn Thr 275 280
cgt tgg gat tct

t gt
Ser
200
ccce
Pro
gat
tgg
dn
gac
768
Al a
aat
Asp
Thr
tac
dn
285
cag

cag cgc
Ay Lys
205 cca
gac aag
Gu Arg
aat tat
tgc 720
Pro Arg
cct cac
Tyr Thr
H e Lys
gac act
Asn Thr
260 265
agg ggc
Ay Gu
att tgg
tat cct

Brorpy

fcatibll dBllPo ]{)e%y@?erd NRY ovgtta period of

ags, loyy a%

cac age t cct

cag gaa aac 432 H s Ser

Ay Lys Asp Leu G n Qu

aat cct cga ggg gaa gaa

480 Tyr Cys Arg Asn Pro

Trp Cys Phe Thr 145 150

cgc tac gaa gtc tgt gac

Asn Pro Gu Val Arg Tyr
gyowsSer do®s deFandens syppression of

185 190 gat cat aca gaa
tgg gat cat cag aca 624
lie Cys A n Arg Trp Asp
cac egg cac aaa ttc ttg
ggc ttt 672 Pro H's Arg
Tyr Pro Asp Lys Gy Phe
tgc cgc aat ccc gat ggc
Asp Asp Asn Tyr Cys Arg
Pro Trp Cys 225 230 235
ace cgc tgg gag tac tgt
Leu Asp Pro H's Thr Arg
Thr 245 250 255 tgc get
gat gtt cct ttg gaa aca
Met Asn Asp Thr Asp Val
270 gaa tgc ate caa ggt
act gtc aat ace 864 Gu
Gy Tyr Arg Gy Thr Val
aat gga att cca tgt cag
cac 912 He Trp Asn dy H

e Pro Cys An Arg Trp Asp Ser A n Tyr Pro H's 290 295
300 gag cat gac atg act cct gaa aat ttc aag tgc aag
gac eta cga gaa 960 Gu H's Asp Met Thr Pro G u Asn
Phe Lys Cys Lys Asp Leu Arg G u 305 310 315 320aat tac
tgc cga aat cca gat ggg tct gaa tea ccc tgg tgt ttt
ace 1008 Asn Tyr Cys Arg Asn Pro Asp Gy Ser du Ser

Pro Trp Cys Phe
cga gtt ggc tac
Asp Pro Asn lie
Asn Cys 340 345
tat cgt ggg aat
dy An Asp Cys
360 365 atg ggc
aca tgt tea atg
Arg Ser Gy Leu
aag aac atg gaa

Thr
tgc
Arg
350
ggc
Tyr
aac
tgg
Thr
gac

325 330
tec caa
Val Gy
gat atg
aaa aat
Arg Gy
tta tec

335 act gat cca aac ate
att cca aac tgt 1056 Thr
Tyr Cys Ser G n lie Pro
tea cat gga caa gat tgt
tat 1104 Asp Met Ser H's
Asn Gy Lys Asn Tyr 355
caa aca aga tct gga eta

1152 Met Gy Asn Leu Ser G n Thr

Cys Ser
tta cat

Met Trp 370 375 380 gac
cgt cat ate ttc tgg gaa

cca gat 1200 Asp Lys Asn Met G u Asp Leu His Arg Hi s
lie Phe Trp Qu Pro Asp 385 390 395 400 gca agt aag
ctg aat gag aat tac tgc cga aat cca gat gat gat get
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Lys Ser Gy lie Lys Cys G n Pro Trp Ser Ser Met lie
Pro Hs Qu 115 120 125 Hi s Ser Phe Leu Pro Ser Ser

wayeshegiGly Lys Asp Leu G n GQu Asn 130 135 I1EQOI/ER2005/002176

Cys Arg Asn Pro Arg Gy Gu QQu Ay Gy Pro Trp Cys
Phe Thr 145 150 155 160 Ser A Pro Glu Val Arg Tyr
Gu Val Cys Asp lie Pro @ n Cys Ser 165 170 175 du
Val s Met Thr Cys Asn Gy Qu Ser Tyr Arg Gy
Liéf—mt SRR 5190AspHisThr Gu Ser Ay Lys lie
Cys Gn Arg Trp Asp Hs G n Thr 195 200 205 Pro Hi s
Hi P P Pro Asp Lys Gy
3‘ %él 2@% %sefyes ml%?? 3?39 3;%5 Arg Asn Pro Asp
GQha@zhl\PrdaAr@ﬂ@mQZﬂ @9@%13@82513,330 235 240 Tyr Thr
Lotk %P £L0 HipS LR 4y @odppr- @ u Tyr Oys Alalie Lys
Thr 245 250 255 Cys Met Asn Asp Thr

Adptes &t epply Q@@g@qﬁﬁﬂ%%@@é@%ﬁs 270 Gu Oys lie
Gep@m3ekn Gy Gu Ay Tyr Arg Ay Thr Val Asn Thr

skhve, S eiscier 304y U iR, O8O o Mot The

PLokkdrpNAS panfdi@odopskDPS ., JyBioAsthehe D6A( 1996 171365 733®

3 2 Asp Gy Ser Gu S
IO e Y (i 23024 AP Sy Ser Su Ser
AMjiyszawa(Kyet ol Bioghensdtiomdiys. keseComm. Aéfm (189) 3GD93A5
3@@1\%

ygr%sq; e%g/l: %&16?631@&% @@B@ %@m%LZ%QSgeﬂ %159
TF#/ Wf@@r,eqyliaéweﬁﬁﬁ(w&)éé@ 448t Trp 370 375 380

Ama i, Aset JggEuﬁ L&A&l&nlzel@ﬂdn@%:gs EB§ [i e i’ge (T;p
P er yS eu n u

ﬁrl‘T9r @J%Eé@ﬁe@% 29\023 5%2" p Ala 405 410 415
HiSski(A'y etR1.0 Bibicherfyan dBiopHys RES. CoAsn. PRq19%)) 3b11-62Pr 0

PRS- Bierte LR T AR Al Asn ass 440 445 Leu
A§p1aH,§IfPrdaila]ntH Bxisdlatl@ S1ARA0ANMS-Fhr Lys G n Leu
5& I<45e§a146groi2ﬂi%§ &g&@&i}é@%’ %9 )ﬁ%}@"%) 213>

|C|al na codin or > <221>
c&éelézzgzK My, yt alg Fze0)Natlydgad. S5k (@978 7605 cgt
agvoagiz3aht cat gaa ttc aaa aaa tea gca 48 Met Ser Arg
Lys Arg Arg Asn Thr lie Hs GQu Phe Lys Lys Ser Ala 1
5 10 15 aag act ace eta ate aaa ata gat cca gca ctg
aag ata aaa ace aaa 96 Lys Thr Thr Leu lie Lys lie Asp
Pro Ala Leu Lys lie Lys Thr Lys 20 25 30 aaa gtg aat
act gca gac caa tgt get aat aga tgt act agg aat aaa
144 Lys Val Asn Thr Ala Asp G n Cys Ala Asn Arg Cys
Thr Arg Asn Lys 35 40 45 gga ctt cca ttc act tgc aag
get ttt gtt ttt gat aaa gca aga aaa 192 Gy Leu Pro
Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys 50
55 60 caa tgc etc tgg ttc ccc ttc aat age atg tea agt
gga gtg aaa aaa 240 G n Cys Leu Trp Phe Pro Phe Asn
Ser Met Ser Ser Gy Val Lys Lys 65 70 75 80 gaa ttt
ggc cat gaa ttt gac etc tat gaa aac aaa gac tac att
aga 288 Qu Phe Gy Hs Gu Phe Asp Leu Tyr Qu Asn
Lys Asp Tyr lie Arg 85 90 95 aac tgc ate att ggt aaa
gga cgc age tac aag gga aca gta tct ate 336 Asn Cys H
e He Ay Lys Gy Arg Ser Tyr Lys Gy Thr Val Ser H e
100 105 H O act aag agt ggc ate aaa tgt cag ccc tgg
agt tec atg ata cca cac 384 Thr Lys Ser Gy He Lys
Cys Gn Pro Trp Ser Ser Met He Pro H's 115 120 125
gaa cac age ttt ttg cct teg age tat egg ggt aaa gac
eta cag gaa 432 Gu H's Ser Phe Leu Pro Ser Ser Tyr
Arg Gy Lys Asp Leu G n Gu 130 135 140 aac tac tgt
cga aat cct cga ggg gaa gaa ggg gga ccc tgg tgt ttc
480 Asn Tyr Cys Arg Asn Pro Arg Gy Qu Gu Gy Qy
Pro Trp Cys Phe 145 150 155 160 aca age aat cca gag
gta cgc tac gaa gtc tgt gac att cct cag tgt 528 Thr
Ser Asn Pro Gu Val Arg Tyr Gu Val Cys Asp He Pro
G n Cys 165 170 175 tea gaa gtt gaa tgc atg ace tgc

g, 4 a o . o, - — o~
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245 250 255
gat gtt cct
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act
act
Ay

gaa tgc
gt c aat
Tyr Arg

aca tgc get
ttg gaa aca
Thr Asp Val
ate caa ggt
864 Thr Qu
Ay Thr Val

gac aat act
816 Thr Cys
Pro Leu Gu
caa gga gaa
Oys t{& A n
Asn 275 280

aat

Asp
260
tac
An
ace

atg
Al a
Thr
ggc
Ay
285

gac act
Asn Thr

2BGT/RF1905/002176

agg ggc
Gy Gu
att tgg

aat
912
Ser
cct
il
Arg
ggg
Arg As
330
tec
Val
gat
aaa
Arg
tta
Tyt
Cys
tta
Asn
385
tgc
Asn
415

Gly
att

tat cct
Trp Asp

gga att tct cag

cca tgt cag cgt t at
GenfCels an A g

Thr Iie Trp Asn Ay |
G n Tyr Pro 290 295 300 cac gag cat gac atg act

Aggn Q{ﬂc%tﬁf:d g}%d@%}hﬁé% %?118 cﬁi %epeﬁgyt%s%"o‘ggbfa%a or an N-

3051804 B3R 0heraaf, a‘hitrat‘ranzetdgm thgtirasiid ooeleiyatcid at least

t(E)tne gﬂathks&déﬁg %gt cg %’&%T?B oS pli?ﬁ'bs%ﬁisting of

339 Wtﬁ@§1t1@m33bééaﬁéé6§t(é5§ga gtt ggc tac tgc
caa att cca aac 1056 Thr Thr Asp Pro Asn lie Arg

Ay Tyr. Ser . An ePr Asn 340, 345 350 tgt )
atAgmf%eéC %& a@cgédlggéo glﬁltmtl afaa:{erg 11'@%1@’( coé%%s of amino

aatidd 40gbsBitms A3 B MRId Berre BGT. Ay G n Asp Cys Tyr
@y Asn Ay Lys Asn 355 360 365 tat atg ggc aac
tec caa aca aga tct gga eta aca tgt tea atg 1152
MidetlEbg forsthe ipeadiBtion @f - Thwin Af heiSeocy@ growahl fahor or an N-

SecgrnM':lLl f?’a?égne}z ghe?f%)f ¢I\glg p%% @@cge) %%C dcﬁﬁﬁs@ﬁg)f Q%CICIC acid

N@tlc ng s NXe pobpept nH miqrplialFrest Telh lsglfamlgr(tf inclusion
390dR9 5014@91119@%&@%?{ : &ﬁlgde'%%lﬁurg&sl%ﬁ@t sohilization of
c aat cca .g gat . ga a Ser

athe Argfn lé\% Asaﬁurppan@s ﬁ)&ssel)@br%og%mvwepﬂda

g Qhaﬁ&ﬂeri%ﬁn&ﬁ@t 1hg@1dt gkldiascid g lggomraf e a@oéds of amino
cct

y AdriabRde el b mdede e (oSt SR a5 R. g pnd 36

t ¢ CGJt tgt gaa ggt gat ace aca cct aca ate gtt

1344 Tyr Cys Pro lie Ser Arg Cys Gu Ay Asp Thr Thr

Pro

448

1350 <210> 4 <211>

Thr lie Val 435 440 445taata8 aapead o "
i topap eaeRePipmIno acids

<Methoppaeoedingso plpinp B ¢hazgctezizp

Sequeaesoé?ﬁorm@é 554£%QP3éla1MttGlser Arg Lys Arg Arg Asn

Thr
Lys
Arg
Cys
G n
Val
Leu
lie
lie
Trp
Phe
130
dy
Gu
170
Ser
Ser
205
Pro
Arg
240
Cys
Met
Thr
Thr
Cys
du
Leu

lie Hs
Leu lie
20 25 3.
Cys Thr
Lys Al a
Cys Leu
Lys
Tyr
lie
100
Ser
Leu
135
Pro
Val
175
Tyr
dy
Thr
Asp
Asn
Cys
Al a
Asn
du
Val
G n

Gu Phe Lys Lys Ser Ala 1 5 10 15 Lys Thr
Lys I|e Asp Pro Ala Leu Lys lie Lys Thr
0 Lys Val Asn Thr Ala Asp G n Cys Ala Asn
Arg Asn Lys 35 40 45 Ay Leu Pro Phe Thr
Phe Val Phe Asp Lys Ala Arg Lys 50 55 60
Trp Phe Pro Phe Asn Ser Met Ser Ser Qy
65 70 75 80 Qu Phe Gy H's GAu Phe Asp
Asn Lys Asp Tyr lie Arg 85 90 95 Asn Cys
Lys Gy Arg Ser Tyr Lys Gy Thr Val Ser
110 Thr LyS Ser Gy lie Lys Cys G n Pro
Ser Met lie Pro His 115 120 125 Qu Hi s Ser
Pro Ser Ser Tyr Arg Gy Lys Asp Leu Gn Qu
140Asn Tyr Cys Arg Asn Pro Arg Gy Gu Gu Qy
Trp Cys Phe 145 150 155 160 Thr Ser Asn Pro
Arg Tyr Au Val Cys Asp lie Pro G n Cys 165
Ser u Val Gu Cys Met Thr Cys Asn Gy Qu
Arg Gy Leu 180 185 190 Met Asp His Thr GQu
Lys lie Cys Gn Arg Trp Asp H's G n 195 200
Pro Hs Arg His Lys Phe Leu Pro Qu Arg Tyr
Lys Gy 210 215 220 Phe Asp Asp Asn Tyr Cys
Pro Asp Gy Gn Pro Arg Pro Trp 225 230 235
Tyr Thr Leu Asp Pro H's Thr Arg Trp G u Tyr
lie Lys 245 250 255 Thr Cys Ala Asp Asn Thr
Asp Thr Asp Val Pro Leu G u Thr 260 265 270
&ys He dn dy Gn dy Qu Gy Tyr Arg Gy
Asn 275 280 285 Thr He Trp Asn Gy He Pro
Arg Trp Asp Ser G n Tyr Pro 290 295 300 His
H's Asp Met Thr Pro G u Asn Phe Lys Cys Lys Asp
Arg 305 310 315 320 Glu Asn Tyr Cys Arg Asn Pro
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