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Antiviral Therapy The present invention relates to

treatnents for inproving antiviral therapies and to
woredobash2bor det er mi ni ng whet her or not anti vi redT/EP2009/054720

therapies will be effective. Viral infections

represent a serious threat to health and are known to

be a major cause of norbidiyy to aninmals and man. For

i nstance, Hepatitis Cvirus (HCV) infection is a mjor

caus qMPROMEDPFORMULATIONS FORSPODRLY (PERIMEA BOE iNTToVE ant
and strlklngfeature of hepatitis Cis its tendency

t owar ds chroni ci WRM‘ﬁCEUE'%A*d%G&EQ'ﬁNE& ed
i ndi vidual s, HCV establishes a persistent infection
over decades t hat may |l ead to cirrhosis and
[0H¢é pHeo dessent d 'Fveé‘ﬂ?rblrﬁ'@F?é t%ﬂo'imtt'%'P@%tfPthqQS}bo‘t%'&?@e getive

phb‘@\éo@ht‘iﬂaﬂﬁﬁgré@f émepﬁ’t@?ehérﬁl%tablaesoﬁd W&hu[‘é‘ﬁ@nsdréorﬂélﬁhgaa‘-iﬂeast one
rocesses .t he viral Droteins

PP A PG SUTRIG e ATLOMS o 7 rftab sRiplarcarer . 1o
the‘rﬁﬁb&@bm fpahamRys Wiial sited aatimprovad u.aﬁvaucabinqnorafa@h be used to
e the ranscriptional activation of type |
'mPrﬁt’%E‘f’@Y%lﬂg' W1FN). One of the tar gets of NS3-4Ais
TRIF (TIR donai n-cont ai ni ng adapter inducing |FNb) ,

R AN P USRS 5H9D ) ppprio e

onge rpebody |penmeja°olel &dlve pblarreaqeeu@htmgredlerﬁtandomtdea&tio:me permeability

i nduci (Rl VRAS 4
'mF@g'ﬁgisﬁb hﬁlcthr 'gég Holsggelsensor gﬁ# %EEA M@'? matrix of a
waes rRob e gargﬁralsucth p® @gbhataperticglly| anseRtabiRrtagier IPSMPploying an
atW§ron ééﬁ)&}ué@odeﬂ%‘ﬂ%h LiNinpeggluct ion. Cardtf can be

cl eaved I nacti vated by 'NS3-4A, Two RNA

helicases, RIG 1 and MDA5, identified as intracellular
BW@Ngfoms%a@NﬂUN ough Cardif to induce |IFNb

production. Type | IFNs are not only crucial

conmponents of the innate i mMmune system but are al so

[0G3) ®1a79 Setive T hatEutiE S TMPEBREIS (APIs CeHowepdor ik @b after oral
cons

2 PR NG B BERch Lt BB Gy ora bioavaiabily

cas bbGmp@neduaély Aalw]astal doysr aqucalie s@tﬁblljtlyl ®udgedd [ﬂd’nﬂheablll‘tﬁl These

ent, ribavirin ves an .over al
cof e ity [T, B apsr B2shr e M niSTnthgsy Eoung to the
bldpherntm;eutmstdassﬁwatubnsygarrnf BCasystdinf (Ce L evniglon betlemeernas, V. P.

SRR, o kol S8 e bt PRttt Bilcpion
theacortedadion obinmiirit ¢reg afadert dissopipngnd eviplyioavgiakditylPharm. Res.
12549 §QW((J@§TJ>1QH%OB§£§Pté tid, QM6 HRrRite Fb%gbrﬁﬂtgstemg?lﬂe%nb ¥brove

strate that this response I's dur
thfb\@éfﬂ eaatFLilisaof depdy PEHeeahleolsaiiel Phajmesewdical\iRgredients, often

ref@Fréd) ﬂgéé’ B@gﬂﬁﬁgslllod? Etdfl? cRRE Y cBﬁﬁmelstr@Iaﬁ\ye%aFa'F@ Mihe patent

Patients do not show an earl virofo response

literatyig) is ra@ﬂieﬁ’é@ aanplefce] peimegtion Wwp?rﬁl %%@ﬁeﬁyve&l’ increase
thd ﬁal%htel’allpéﬂﬁgatﬂlft)f of dﬂt%]s\’\@%kﬁn Qfan%&@ﬁﬁpurugade@iv&ggﬂlsﬁéms The

unl i kel deve and treatnent can
ex@’i“B‘ﬁﬁ&ﬁ Or%'ytaﬁ'é‘glést?fﬁt’ CRmpRUNde3e distingineWehand, patients
[oomq W@c@rﬂung\t’ﬁetﬂr@mpr@arg@o@t@haraeaﬁdaﬁoub@ygumeﬂlplsvwdléhgﬁ’@%o BCS

hi IS ven. bet t
i BEeBn PR A P UP B AT PO BGPL o PEGiALE e branes
PopRYBrmedéfel antide abamamcbmglﬁﬂiéntsmietoﬁen @bblﬂy afsoetreddthrough

kS50 AT vPYBBI e bt somo

genotype 1 and about 60% of patients with genotypes 2
or 3 show a RVR The host factors that are inportant
for an early response to therapy are currently not
known. Type | |IFNs achieve their potent antivira

ef fects through the regul ati on of hundreds of genes
(I1SG interferon stinulated genes). The
transcriptional activation of (SGs induces proteins
that are usually not synthe3|zed |n restlng ceIIs and
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(which could be spent utilising alternative therapies)

if aclinician adm nisters |IFN and subsequently
walc@easens that it has no beneficial effects, HCEEP2009/054720

nmet hod of the first aspect of the invention is

therefore of great assistance to a clinician because

he can identify two popul ations of subjects. One

popul ation will show altered expression of the genes

| o

ph%éel‘ neﬁgm%?%ﬁﬁ)(?%al{hrﬁrte ﬁ]asigvt\)n%eg a?ébgla‘f@dh\kntﬁ ﬁﬁ)r ﬁfe?r{b‘?a eirrgﬁablhty
areontp a9l aauso B Ptitianing (Rends thei REeseca BbstEong cPh?ﬁJe@' Aupcéonal
gro%p%hﬁbhqgoleéﬁlarswgﬁhtf IaC aistantisli Mn%erfdfq{?dﬁfé@ﬁfb‘éhdmg functional

benef i t fromtherapy with
gr%pﬁe?%h%‘ep%?fb%'ﬁaﬁ%rﬁrea Ror jsemeotRTRAIPEY ReTREalgRethrough the

mt@QtlIﬂéle@;ﬁtlh@Imnﬁ)fs hiRgere€ Bg She a&'@blt@né’;pdndﬂrérﬁ Qe Bﬁtbﬂicilt)é back into

ine R g B SaRielor MnSOHBRn I8y TRty P oiboprotei
(Pgp) ealbm@rrging agltmmrmmumom@@asgetw (ABC) silgstaiin), tthatfamily of

i.nvol ves .t he st i Vit
Qe S raols B HER B B Y (R Por substates
ang Irr_nddlﬂe&t ef tiggeesekreltdriNtracdpovtetsy inhibiting secmtﬂnw:teadslﬁbrt can increase
ool FE BB i GO AbEE Y B PRl SEE 2. s0te. a20-
44pgonisstie ph%mmammjllrwrem@ts h@ydq@yefrtmyosmfronmi igtestinal absorption—

(pegl FN a) . The therapy may involve the

enRﬁQﬁﬁﬁg?ﬁg%Bo. | FN activity al one. However the

i nventors have found that the nethod according io the

[065'] Wrﬁ&rdénsf%%dré%% tﬁ@ﬁrdbfé\‘r‘?@it Yook pbﬁ'nefé%ﬂlw tﬁH'h%rrétMre%%&é%ts many

for predicting t fectiveness an antiviral
PefPRALAIDY 'Nﬁ&%v'r@orﬁﬁl’f’ﬁ;té'é@st Hé‘euﬁém@ﬁdhf’sb’én‘ﬁpbf&‘@r%np“ modifiers,
peFrR&ItiBR ¥nkAHEEF 4rd dFlux@niSibitdis!l ator of I FN activity in
conjunction with a known antiviral agent. Many
antiviral agents are known to the art and the nethod

[008] ThE €erhibiedtihesion ¢&fBrste ans ®dnd eorealbeaicenttive blologlcal surfaces
ef f eaé?eveness of a nunber of different i nat.i

o B e e P O A s SR SR B heloten gl bonds
formetoeotkbenf rrtdaesf(lergst|nam@asmmtbktmal rnreet)t aod gudgner, the term

ar value for predicting the tivene

mPRReS I AL SGeh Ao RGPS bopihesRE Bl KRR T, Mowie
DeginitipnsncMecmaniginidh @tk Tdweviies rail Bagdmdsiani blavi E.i Mathiowisz, D.E.

st prefer t t f
Chﬁ%léﬁri]gg ] rl})tFngﬁP'l(éJ%f} B.%Abﬁme%é '&gﬁ’; c?efnv g%ﬁétb A %@Bﬁ%‘ﬁtaﬁ novel
appiogtireN, andgeletaphwent. Maﬁceil@eéherdm i Néw Xlorky).Hducgaghesiigepolymers

t VLRt

ar B f0h0 & Bl RERRE Rl o nRiTENeao o beter
abgeyptiop Q‘f dirRqorly PeHMEIoE agkve pharataceicaldegredisntof t he

l'iver, including Hepatitis B virus and Hepatitis C

virus infections. It is nost preferred that the nethod
[0Q74 Pgimgatioe §nhaCcePNtiatse the pewtgabiity; §f @iB4cosalbarifs L) fqcditate
thd QiffukleRasfi &n %c@e\fﬁnmaeml IngFeRidnk %rosghﬂelrﬁu@@hlowrner by

have f und t ha eHdbé/Of t he i nvention

d'sﬁ%ﬂi'f‘g c Pa’rnPS)/OS@L Qe[ljer f% t P%U?gs ltl'grrlltdu?fé'f)% é)ﬁtween adjacent
epBhdiiplecdlls (pdratellvial batheagXqrast odizieg baasphalipid@piethbranes to allow

i rological, response (RVR), and t hpse
ve it i 3o i eERHEF B A o Py PO BBt AlaBSt fnost
J. bhPharsul§oe c2000hed(4)repokid; UsEdctinmaraetcalr, dMBcfmrertshoﬂ desorption
S 4 ! t
enf 3 e oY PR ERERS SRR 22T by e
subject Exanpl es of suitable sanples include
bi opsi es, sanpl es excised during surgical procedures,
bt ood sanpl es, urine sanples, sputum sanples,
cerebrospinal fluid sanples, and swabbed sanpl es {such
as saliva swab sanples). It wll be appreciated that
the source of the sanple will depend upon which type
of viral infection the subject nmay have, It is nost
preferred sanples are fromiiver tissue. Liver sanples
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i ncl ude cDNA and cRNA, either of which may be

generated using well known protocols or commercially
wayavhaibe kits or reagents. In a preferred enbOOEP®N$/054720

of the nmethod of the first aspect of the invention,

sanples may be treated to isolate RNA target nol ecul es

by a process of lysing cells taken froma suitable

sanpl e (which may be achievgd using a commercially

avai l abl e Iysis buffer such as that produced by Q agen

Ltd.) followed by centrsfugation of the |ysate using a
[0Q8 dnkibitajs gigpukaiANses Ganalle ohenkpnsiag dha Prareadibupiactive

phéﬁr\’é‘c@utﬂ%l tn‘ib?ecﬁ@ﬁ@&ﬁhl& dire StRhdLr&R Y MheR! SElVE efarR¥ort from the
O her nethods for R extraction include

e”%‘?qyﬁ |béﬁ‘§ B e MERIRYI D YRaRPUPRE (tEBERATSE SHEl S P-

eg@Bﬁrbféﬂw Qfgpglﬂgﬁérﬁﬂlﬁkﬂt muﬁdru@ﬂﬁs@@ﬁé&ﬂiassd&atécﬂBl%?élns MRP and
stry

e St
PO kG o1 Y O 25 CRHEST IR L e TRES, c0, By aretory
traB$pddetsarbgf iahibitik tor awddifging ' thé?lslécretmaltraﬁ@ortnthé rpessmaam)nem the

may.. C nst tute a suitab
iy apEat e fu hiieaRe? f i PRt oot iyppfin. oftux
inhitdtoescark esyardgar asgEnheaabilitg ingfrogensubsigoeces si on. tt may be

preferred that RNA derived froma subject or control

sanpl e may be used as substrate for cDNA synthesis,
[0G9pUSe patepl epplisatiog puidicBiope2GIO024508ydetsenhesi angpmpogiieam which

(0] t
engﬁgt Is)nbl ag/tgga %‘Hgﬁ%ﬁﬁ%gﬁg V\k{l‘?} mggﬁ% [%B’o(?lgsag%gloltbgd which
COm@%"qq ?@@t%qa mEﬁQ@hEﬁV%a@ta@ﬂl@S@thioﬁ@nbla%ﬂq’d angihgs §F‘(NAS'n9|y
redI¢bd tdESty fa%%{pgﬁedrt%%é\h&& W%Wﬁré}osklﬁ)‘tl&g eﬁlﬁ‘arBl}ﬁa&anosmons

mni Kit ﬁ% representati ve of “gene
a etpePe g |"6W0V'ﬁ%9'08é3" ity of BeOTly; qbé@&bF‘?'el”r‘ﬁfapﬁtqt'S?,@Q@‘ts via oral or

torke| 'd&l%r)f oAl saURERBEaNeE e%%fn@'sué@@&hﬁ@sﬂ%nt B@dﬂb nﬁélﬁod for
need mRNA extraction or purification.

rodHRNIA YRR IEES Of Ao SpioBSaRBERT (R 0GR B2 BOSYAURPITY

of ipdorlya assmb@ﬁtthewpem@ta@@htsﬁamaé@ piovidmigemest tdl@wmbajenvery to
fi xed sections

i nv Stl ted usin prO ria
s oI B T Cs  SP YD o pecsh 1 oed e S uBD GtRp i the
abkcbrptnbrimmapcerVIrderdbemeébtma d solivefomsulatfontdeeondmpi tdithiy invention,

arisan ssion _can.be d as__. .
thwqco%@elslﬁg RO n}ieTrIE{PgI %)Sé)hoélgg &ﬁan%erm"e qlxegsﬁﬁh Ff‘he remaining
ingredierds siFny exXaatplenagxapepleis@ doft thipriodentien t slevsartitehighnshear

j kL 1 di sat i e e e pref
or o R B A e CoRB R RlorP 10 o8} rBkreg o as
theamgdsteblepared in ti ssue sanples of this k| nd.

(0108 SRS NS B'?@s@é@%%%f@& % hABHER-Bleald{ HafiSkceutical
mal ntai n the avail a representative
CORPOgjidie CRpisdds AolIuich dfuge dmﬁ@é‘ﬂor‘ér ap&rér @'oﬂib%m’ﬁ'ﬁﬂ eenhancer
sol@ﬁ@n al éuu&%%b&&pﬁ&ﬂpérﬂwa%e@ ki e foRmtdian ﬁéé-ﬂé‘x’ﬂﬂ@\ﬁ@%der The

t echni ques q)é representative of 3ene

'”Véﬂm’b%%qso‘??"‘f reg %Q}Bjoéd?Cf@P'O@brfter o CHHApEISRAYOHEMINng a liquid

agéwt et @d nd neRlabirsited REEAGMIRG E&hﬂ)regé”lﬂéém b@déthﬁlfﬁen the
skilled in the art andthe |tn tors S dthat

AR S P P L BdeBY Ad AL BUGRIRN, e e pa tbitous. A

po@a€0 bckandivg Wh tthistiheentio® sant bé rRvRsIdered. fre‘éaﬂmi/lﬁg if it meets the

conpri si ng extract NA froma subj.ec r ntrol.
or S ST RGBT PP of MBS et RO respifas table
weldhits sreasiferct, oofn mh@roaesent fillbmy, caplsuiee tbelcdsuling capdue weight is
unﬁ(?r ddrﬁ%%?&nté‘}?mﬁp&&ég ey ?I H(Ye%s\X/ rgéﬁr]%g tI%eh nulgteé%a%% Gilcium

e origiha

exanpl e, suitable tar get nol ecul es al I ovm ng for

conpari son of gene expression may conprise the totai

RNA i solated froma sanple of tissue fromthe subject,

or a sanple of control tissue. Furthernore, extracted

RNA may be readily anplified to produce an enl arged

MRNA sanpl e capabl e of yielding increased information

on gene expression in the subject or control sanple.

Swtabl e exan‘pl es of techm ques for the extract| on and

- . o o s o o
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conpare gene expression using alternative techniques,
such as those described befow. Gene expression in a

WG 2009/18020£pr esent i ng gene expression in a subjBCL/ERBYI/054720
be assessed with reference to gl obal transcript |evels
wi thin suitable nucleic acid sanples by neans of
hi gh-density ol igonucleotide array technol ogy. Such
technol ogi es make use of arpays in which

ph84drg btcrlnS?rtésFéJ Qlﬁﬁt%ﬁte@ésﬁlcéﬁ%td?% %gmblttgﬁon aPlsBafd¥ vlender
cova nt a T ese arrays

to EFrmoa F‘@@Tﬂ%lngo@'ryd@“@ﬁbb'ré@ blerts Proﬁ@f‘@ Qiﬁip §? begl carried OUt ina

plahBRRPFbEr, THIH %@F‘braﬁﬁlﬁfo@ rfuRAo &PERANSHE, Sr b9 ak%f?mHlé%th@ using
t he nmet hods and kits of the invention for

a YHpars SHA" BYxing Aethods kagwn dp ong skifed Hh%’et‘ré %fbsgfﬂ}teﬁ‘t'y the
reqUItR §OwWEBEd t@elua@rt esedfuttRertngle Wit ©fhet phatmavédRal processmg

oL 5o Rk o LG TR B R TR Pl
talfd1o\oa @m@tanynp@@é)hﬁn@ apﬁ@pﬂ&tdltﬁ@lng The Wérhluldtien technique of this
recoqgctg sed t io s&%h L é)nucl eqtl de arrays nay be

'”Vﬁﬁ‘i“t qFe aet @ q eFfaE ? EMBRE Bt s of the nethods

[01Tf tlﬁepztatanterabpl@ati@dmnbhoatlom sZO]DE?QQIEHd Uescmbaspaa gpharmaceutical
cof§BSERS pobnTBLE dbORR BAR, B8ORS SRS 8L RN B avon
witgLant exthleacereo poxiadte gbewptidnaef thaPAGeinbibitat &t the BT cell lining. The
enFQIBRRLISAB0 B ARG Ca R bCdREER ferb SHERED Bbdrfortln lengin

ression I nc re not

of ?rgml CEFQ: Geprgor @@Jﬁéﬁwﬂécﬁ%@éméﬁ@mﬁﬂﬁcﬁﬁ ®hd pmgeﬁsaqe form is a
coﬁt%llteh W@Ie‘a‘éé’ %I'o@ag%%rrﬁ”@héﬁc heat 'd@l%yédg%asel &oéa@e W@H@l B¥nd or

desirabl e robes in order th may
gr@ygtqesycqméqn@eg éafm@%ﬁ'hﬁﬂ'é%ﬂc@'fs P EEYB | this Wﬁ@ttqne‘gef?tpé‘tduced

byrévérmple nﬁtﬁlﬁ@sﬂea difher tnaeheédwcﬁa CMef ﬁht’x@pgﬁa Righ tsﬁéageﬁ.ﬁer (Gral 10).
sui tab for use in accordance with he i nventio

The fev] W@O%Wh@aﬁ%t}fghtu'%”m%&%%t 'saft)tp %}5‘86?9%%@%903'“0”
[omwpa@m el 6,602, PrhesdceiBés no\mlrleﬁmrstmnwsmadosmons which improve
nmeans U

R S b LB ol D < 3 ST, Aol in this patent
mqttrdesdrh@bmﬁalgrngLﬂ?ﬁ;ls@rh&@d&bﬁ%ﬁﬂbntﬂ&bl&f patisles I\Mtniﬁtl’tﬁS}C eatfurther
escent radi oact i

forpr%li z‘ﬂ Q}o S%Iﬁ Oa%g%g TS e h8 {%Pp%rtnsq sug, eétéulsmn compositions

and ¢hetcosebteeraofl €bé emukion ®uippabdres drar thein dosagerfatmsoimpreve the

I f .
L R e B %ttm'atate oun
or causpecieq . of Exavingl @eorobioavaitalilitye bi nthg netdizationl gtieseveral different
| e
ARSI AR BN Al Ml 5 RNEPRIR Sy by sl
adé@fp’éﬁﬂ ofRe emyisinsy ‘ﬁé‘tno@'t@ﬁ @0}9 Wepegickesadsqtientselected ffom the

gr&Ipr&%@t(ﬁgdbﬂ”Kd%h@tBéhtcﬁ‘tﬂg I@éé'tdi‘tté”d%h&élélﬂnag%ﬁm' aﬂ§m%m silicate,
suit | uorescent materials include unbeliiferone

S"'P%d’r“@%@?el magesiyt dudlicele. | AWPREec Puiaxide. Magnasiymenydroxide,
madn68LiAIRIdeizna itd|é. Yiha Fedifing| cambBSiEGsbre BRsie rebihefméltable.

coe thrin, texas red, rhodantn ar, f rescent

o Yiiatonal Pereet SHoucaigh bicaras drod Biferde fEscibes o
thdmbaéblalsollm@im{dﬁﬁloh Gompading exszbe sicdleditied miteME&SE@@Eining a

n?ter“gl nclude | uci ferase, luciferin, and aequorin;
PORRY- SR CEMIG SYBAECr adi oact i ve material incl ude

1251, 1311, 35S, 3H, 14C, O 32P; exanples of suitable

colorinetric materials include colloidal gold or

col oured glass or plastic (e.g., polystyrene,

pol ypropyl ene, | atex, etc.) beads. Means of detecting

such I abels are welt known to the skilled person. For

exanpl e, radi oi abel s may be detected using

phot ographic filmor scintillation counters;

fluorescent markers nmay be detected using a

phot odet ector to detect emtted iight. Enzymatic

| abel s are typically detected by providing the enzyne

mnth a substrate and detectlng the reactlon product

' . o " o o .
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this is described in nore detail in the acconmpanying
Exanpl e. The inventors established that the endogenous
wo Bidoayrdem i s constantly activated in many i nPEERI09/054720
patients. Mreover, the inventors were surprised to
correlate patients with a pre-activated |IFN system
with a poor response to IFN therapy. This finding is
counter-intuitive, because gne woul d expect that an
(0 TKCoHRNA BodcHBIOIROS ﬁg.mvmg dasbBathy ! ol { Semsota
e virus during IFNa erapy. e I nventors ana
pemesabdifh BRyeYing SluhStB”Qﬂérafﬁl 5] réﬁn%lhdmf(%ﬁ Whtéro’fh@fnémm%fﬁs to
obEarh'ita h@ag eno%aepeéw&emt 8r WL TiguidiQY SdMiRbIi® i pRethdatiRb #aSSving

(does no k) the endogenous | FN system and there
Su%tf‘rt%”(iﬁ’ét@rén@dsiﬂl@de toHesAidesarmigt Thl‘ﬁju%‘é“rﬁwrrﬁ%”ybi)'gh excipient
anfoufRY bRg @5&95 eﬂﬂ&/ e Laeldively Ude @ﬁ@lﬂﬁe&ogémie'éumty |mprovmg

r enc acC 0
suBn el or B ciapo g ot el Rl Tasodn st 2nf FheilBRs Sftid fbsas forms
argp aldoe ndts thetrh dxdatile, awpuble rﬁ@dnsvﬁﬂat @ry. Ofiquider | SeMisplat @BIMeation

enhgfiets S PGt T iefeond ek Pk O Shadr B fien bk Soils dosage

forhSGae iempodea tblarmatedﬁenmeratwregwwe thecliguid ghsdn8Golid permeation
SSi present in the
enﬁ%@t %e%teﬁpéjﬁt”ﬁb&!&s é{ﬁsrt%lfdu{ae 5{}é[)nts that later did not
show a rapid vi roI ogi cal response at week 4. It was
RSP ANBbhRE SMEePpRsAA! IBlcANObrokE. FRAGIEAS Yproved
ystemwas foun frequent y|n i ver biopsi
forawlqéla'ﬁs é}ﬁtvgatqern?fcéttbﬂ%auquﬁlym@vng@l@taytp@ Flha(fﬁﬁ@ﬁUZIO}a't'Mﬁd'entS
B@‘Stlh c%%@&rYd%z tifat Ran ?be Jr@be?rebl é’l Gid QderﬂSrc%W%Vaﬁl%b!e mhtrials
known t genot I'nfections can
a”@ Lﬁt@ﬁl’afoh 9@9%3’598@%1 cﬁqutpﬁ@”b aTheéﬁtfgrm%%'ﬁb%uaéﬁj e%Q?CIa&é iseful for
acﬁ\réaﬂha'iﬁl%@&ftlcélgeln@@dleﬂ&t ﬁltrY\ﬂaWb\&ﬂn@\Fvé(rpSerﬂneaB—lh@ than the normal
in

i nventors that the frequency and degree of

BCHIE-tyRg ﬁ?HtpPBWSofWrt‘ﬂ?s BH oBFRD 'qvv:wssygmewrwép%vw Gn bad
petrﬁ&bm@\/ﬁ@'ﬁlﬂﬁély@m PO PR tAdnRSRbRMBIN @M WHidhSalso show an
rent treatment susceptibility of HCV genotypes.

'mp{rﬁée HORIND 1 eal i sed that these data establish that
HCV interferes with IFN signalling and thereby inpairs

t er, an inhibition of
D*@ﬁaﬁ?’ﬁ%@ﬁﬁ’ﬂ@“@'@ﬁ%@x@%gﬁi why the strong
pre-activation of the endogenous |IFN system does not
016535 P S GRIA GFRe LA DPBIb GGyl =h 738\ snegegmeatitty
imprgvingesubgtaace Hhat pararbe tsest t@ FNarowe uthe bl@@Val”mi'!IEeOfaﬁ poorly
g :
peﬁﬁé%ﬁ’é éélve%h%kﬁapdepg%d;zqdl?(gdgé%w St%éphtgﬂﬁée%e@g I opafl Q%Eé:éje forms
contpipig pwatghpg/upabiierfody mmmaaab{emﬂve:@h%ma@wwah ipgre¢ient and at
Ied%Prbhan@rﬁfeﬁgmtE}eﬂﬂir&% Q8bstdite. Sﬁré@%ly W%hﬁébbﬂﬁy S ving

f ound | iver biopsies is conpat
subienae, 'Sb'é‘?i@%@ MHeradhgsiee ﬁBWE‘ehé‘ﬁr |%P'écm@@f'?rhé{-lhe permeablllty

imprialiag besbthiRp kA BY tRFmosthbly embRaGHA bl vidilerdaulbik mﬁw lof & Water
atolrhes i nf cted w.th a virus that

i's
SO%‘B'&:& Flulsdcn 8¥ éa ﬁ@“%%‘liﬁaﬂyaEi‘F&P%t?b'?R?ﬁi‘”erBéoé’a&g@'odPg an
atdnhigatideNedhnidue &sdyettiehiviih ideyingétep.he Jak- STAT pat hway,
the secreted I FNb woul d not induce an antiviral state
in these infected hepatocytes, but only ir"
(01T t-is Rhveet, ellatriteis gliffiault to dddogpordtb diquid \oe sEmi-salidahatedals, such as
n S | t (
suﬁ %Argge %? f%}N %}ﬂ&% MS%r@aQes K-Iéwrﬁ%\%a%d]h%%% 88£|po\yg I3{{;ollzed
to the desi gn and sel ection of treatnent regi nens for
viraf infections such as HCV infection, It is
therefore an aimof certain enbodi ments of the
i nvention to provide novel neans of treating viral
i nfections. According to a third aspect of the present
invention, there is provided a use of an agent that
reduces the activation of the IFN systemfor the
preventlon or treatment of a V|ral |nfect|on of the

..... N . Y T o g, Y 4 a1 e



10

15

20

25

30

At the N-term nal region of each light or heavy chain

is a variable (V) domain that varies greatly in
wGeewuasres and i s responsible for specific bi nPECTIEP1009/054720

antigen. Antibody specificity for antigen is actually

determ ned by am no acid sequences within the

V-regions known as hypervariable | oops or

Conpl ement arity Determ ni nggRegi ons (CDRs). Each H and

[ cS s [

gl))ceﬁié%ng??{g%&gfaﬂgﬁeg%tﬁlﬁgﬁ or @t e aho?ﬁé’edtotrm énﬁele %”y na
taltigtifigsage imeln arer tpeqmwpregcmve@tgtnehscam%agfcfoag ff\ﬂfﬂ %thU'd
po@r)ﬁhéd?uﬁle H Sthé/ oatioR s %d‘é’t&d%llﬁl%’@%ats duBSested by Spireas et

§pervar|a oops are called frameworks regions

Risgas efifd P@yﬂ%fﬁg SSWBhéeqhﬁ%IO%rH“aﬁP'@S @aﬁdt“t@a”'sms Pharm.
Re@@@bﬂ'@(@ﬂ%ﬁﬂ%@j aheVﬁédeefr?w%I@an ivas eme@d; By auﬂh.xmg the

reciate a aracterisin eature
il P B SO GVt 1SRRG G ] e P Bl Vit et Oy tis
tedhabBYN & a bhys‘rMaI tnrxbﬁe fou blche rof amam@suraabedt $diationtdn@ the selected

caltif B el dt e it ol RS e SRRo b S onp PR1s2 wo

206081t 1363d1 asd VOO 2006/13648h eHowearent adyrpmmlydrb‘abaz:kvefr the resulting
posa/derj S tg %F)oﬁ@m%@@\}y%srp%{g% i[t]sspoaoEt Ie‘gﬂg&%’ ftﬁ ahgéo&'c%ﬁt%§e%§gbrllty.
der| vatives nmay conprise the Vari abI e domai ns wi t hout
d ib r I ant i '
[01%&)&2" @g?té%né\ﬁorgeofsﬁt': %@ear&tcgtg drﬂ% ft)o\%sﬁ s[]rfbﬂs.ﬁ@&' 3054 88at a
pefrarability insedng Wbst&'?ée ion v Hieoef neﬂvearralmemrrr@ww S(“t’?rt?r@?s can

%‘iﬂ%‘d&éd Alfa Wéﬂte(r%@l%@l@%éi% J‘)vafé?g&htﬂé car‘ﬁeP'Srf & Ml &f water
her eof gé ave 75% sequence 1 dent Iﬁy%g@ or isntance

30"99"% sGeIEnkY Ysiwnefomjzadien dechnigues tvg Jiengeing techniques.

Actstambitd Yhe presett inveRnamd E@rﬁte@biﬂ@ ntnbﬂ)tvmﬁ%bst&%lt@ ePmostably
variatjon nmay occur int f ramewor k ions (F

Rs)
erpREferhE & MBS T RIeUERLY EERRPIRNe FAESTRH HsP glomization

teo‘hﬁﬁhué Ltﬁg?éth@rﬂadth @errrwfgt tecaﬁrqtrélerke0§pra>%b@/rﬂgd stpeaym@etmg spray-
qnser ved rere

ey S SREUHT G 5 DG S AL B PeS et Hesa il dogsptabl

cal’rer a)bethbowlﬂ’ohreaqﬂebﬂs \aoltﬂ*orbot b2y ét(areoabheceamboﬁmnsbaart aqueous

q ag)p eci at ed tlhat ﬂh %blt

”af‘?eé@%ﬂ? (aé‘ %q“e%%{? %{ﬂ?’FB A &% 28HeHRF) P © B perieabilty

lmernmogrmbstedcdoyTrtah@quavreerttlooad tcharpositorp doese netssm din anl gctive

g=to] [

ek Mofedr O &, 05 304 1096Vt 12 bbby ot g poory
petr@ea@@e entvegleartnageuttcwsngrrhdle@t or fourth aspect of the
i nvention may conprise the whole of the VH and V L

donmmi ns of an anti body raised against |FN pol ypeptide.
[01Bhéhe/rbeus VeNti@BahFeBPastipn IFecHdipa tathedresenhinketion lsp@prises at

ledst MR lof Bgﬂe‘rﬂngﬁollrt%\ﬁﬁdr@\ﬂ% §t§’ostaﬁ1‘&g oPaf Feb§tU15@€ ¢ IéB@p%% at least
gener a one speci es are known have sever

25§°e At '6@:%* 387‘3%'56%@@% ehleayéd’s 8t '??%2415%51 aHteta?t&Oéh?r at least 60%
an@ PRI B prigdiip 10 TEABEEWBED péfticabltyampiodngisesstadce. used
in humans they tend to have a short circul ating
half-life in serumand may be recogni sed as foreign
[020] aheirato bytwiebe demmutysmtrerrmg)%u@atmi a&mitwétet 8@uble polymer

cal o f duehien B 10 L0 0 BT PRRVA Al bgtween the

indidaites] fixed patios) smha;slbﬁtweenwb)l eaah& 1 vtzhﬂrmeérr&zdmedﬁ 1, between 6:1
an@ S, Rofid fm‘td £ Bet‘(t‘/%%h Qoldé(n 21, GULL L 135,414 }Co%?ween 1:1
enhance i earah I'ock erapeutic ef
and i nduce hypersensitivity reactlons These factors
limt the use of nmouse nonoclonal antibodies in human
t herapy and have pronpted the devel opnent of anti body
engi neering technol ogy to generate humani sed
anti bodi es. Therefore, where the anti body capabl e of
reducing IFN activity is to be used as a therapeutic
agent for treating HCV infections in a human subject,
then It |s preferred that antlbodles and fragnents

Y - o o
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each of the two single RNA strands that nake up a

Si RNA nol ecule. It ss nost preferred that the siRNA is
waois@d/ 180204 he form of hairpin RNA (shRNA). SuchpchRR09/054720

may conprise two conpl enentary si RNA nol ecul es t hat

are linked by a spacer sequence (e.g. of about 9

nuecl otides). The conpl enentary si RNA nol ecul es nay

fold such that they bind together. A ribozyne capable

foele [ I
o B el P aagnt 08 P hee g Permeabiity
improMipg ﬁueﬁéqr@etanéﬁhq mcrﬁﬁwetﬂr ﬁ@'nblerpplyrr@r preferred that

the agent of the third or fourth aspect of the

invention is able to reduce the activation of the |IFN
[0y §peised Mereins fhs) et wadprselublecRplely MRANS foiairs F @gyyaigr soluble

catriaeo.a@ m.mrby)f abtes UHIGHE @ermersamhé Wiatril fomh.@g @BMerisup pLhirRd as at
ere

eash R veIE TS FrrT e BRSeh s AR et e Ol e oy

or fragrrent thereof, then it is preferred that the

B35 SRR U ERe BB PN A PSRRR Wkl ot mav i

thescppbdséidn laBdadipg Ity fepirestmt inventich ipasealtl 89% a/vderiav ast 85%
u ' u g t 0 r
W/\? gpata@éértmi }o ﬁwrﬁ \Q/t '85% %Q/j%v/\xluélrlt %atnﬁaétn%éw%v/\ﬁ otf th@?(gal dry
matéral imthe nonnporsltldnt Toe tdrmkietahqimrrmterml &sdhe lsametalaéheatwu rietal dry
ding to the invention is
subftale 2540 bd@%ﬁlﬁg%ﬁé@@%%“ activity and bi oavail ability
which in turn depends on the node of adm nistration

[02%’)]‘111 b aHWﬁrhﬁé%H@rBoﬁﬁ‘Jourﬁqupﬁ&ﬂ b&ébé’ﬁséoﬁ&s &é}ﬁr%bmt}”}ﬁ%rovmg

requency admnistration w | al so be i nfl uenced
Subﬂen%eareﬁﬁﬁrr ugpreas pufacianss, é\ﬁd“?r%trﬁeffﬁ‘éﬁb&rty {MRrA¥ng substances

haV@'afso' sdrceht bhfbeﬂiggntn We%@'dﬁloﬁ hg ﬁ)ﬁﬁtﬂ@tbn&':ﬁaﬁ#@orﬂﬁounds are
ubj ect being treated. Known procedures, such hose

US%H\@HW"&%%‘PW e @V@UthBS} ”t“hémﬁwﬁ? HEed (it e &I eSPﬂth%‘%r\*'g?” as
thely€ar@ .not BiMé&duo irapiees rtrr&psarﬁhbamny of tHenddtiaé pharmrdcsutRbCihgredient,

BRI BArLes £ MeRag abey co0 Yl Ene oGy g lpeer

doses and the frequency of adm nistration). Cenerally,

il . bet 1 [ k f bad

105 S8 impe ™ Butiy RSuiRBRers asholiei® Bt prag b ngflde. but
ard n@ditnitedto, thegfioieving: polytthglaté pigcdiQvopyiérecdlyaoh glyicenin, vegetable
ol th il .
o SRS PG p98TR o0 RE AT Gy opene
glygolsdicariyble/diepeataf 9lrerdmaptyinds/carcater dieisgatid ethexydiglycol, and
pologlé{rﬁﬁrt BI&?( doﬁel%@tgl/;n Egyégﬂ;g%%%’éjéomﬁérfgétersf Wef 9]09& Wﬂ

Eﬁ?ﬁ’glﬁﬁjt%f oho MFGHED gmtdregenated §@'ﬁe' Sitbsap taeroxrbmﬁcrogol -8
eg@Er!Helég s%fjuulapq’éﬁrylﬁélﬂféte Dabétyl 9QRRScdRYe bsolﬁétNﬁéhea%lﬁyl ether,

single adm nistration (e.g. a single daily injection
ethoxydialxsahgProryeRe Q'WCSH%‘FO?EH’M*P@ )oropmefr@rg{_\gatoil Veqnp-diaprylate,

préfyRAt g cl. dRArpYIHtd/Beshtater @Wﬁﬂonﬂ@prwﬁaugﬁeryl mono-di-

adm ni stration tw ce mor e
CORBEIS SHRHPTROL ST SRy TS [HORAE TR SHUTIF b gbpeides)
glyaﬁrtyh%ttﬁmeldel(cal-dw éthf)ﬁ@dt%(?/&)l@ﬂﬁdlﬂt lirafiei¢ Beid agigedrylanshodleate,
tabl e ve
onBPRLPRR T rEaaR BRRER: PO SarBRsiSieteo nopvihenshi PER-(e-50)
stemnteg) eviive axdic PE B gsters, tthaein REGHI estenshilecithinwbetpha tocopheryl
adm nistered to a subject inhibits or prevents cancer
grow h or netastasis. A "subject” nmay be a vertebrate,
manmmal , donestic ani mal or human being. It is
preferred that the subject to be treated i s human
Wien this is the case the agents may be desi gned such
that they are nost suited for human therapy {e.qg.
humani sati on of antibodi es as di scussed above).
However it will also be appreciated that the agents
may al so be used to treat other animals of veterinary
|nterest (e g. horses dogs or cats) A

. T o Y Y
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The kit of the sixth aspect of the invention may al so
conprise; (iii) relevant buffers and regents for

w0 denatidf2gd ng the subcel lul ar | ocati on of STATI1pCT/ER2009/054720
buffers and reagents provided with the kit may be in
liquid formand in sone enbodi nents, provided as
pre-measured aiiquots. Aternatively, the buffers and
regents may be in concentraged (or even powder form

polyBih Qhé WisBN-1,d0! s@cinlke |f1e§(§(1lrﬂ‘0$ls ad%éﬁl[)l'ngﬁgt bBe'd gél absorption
( &l ud img any accompanyin al ms, abstract

enh@%ﬁﬁ@@)be %ﬁ@ﬁ%'fnpéq)\te tbfP alﬁft%pt%élp'ﬁ“ebf any net hod or
process so disclosed, nay be conbined with any of the
abaove aJJects i n any conbi nati on, except conbi nations

(020 EFederss P%rﬁketab%rt@p@t"”gﬁéhﬁﬁ'e‘&ﬁ@Pfé%fd'a%q BF Pegsepsinygdon

arénatatpﬂd Mc@h@tWﬁ@lyéihyla'ﬁ!ﬁglydeQEOO@ QUi ciatd (\nca/vr#»esf @Etdnez

o LIpliats (e 4 LB RElTE chmislBphnpoia f el s, Caplexe

800@Qylyedrvionorotageae (e>gpcesram®nvlcm ¢8) V@yce&y‘ldtofﬂBMESatapr{(IAbe
t | can

polye ot B e 8P Hlon e LB B 2B 48BN

polyoxycRiylgpatestend of. 128’mdmyeteenctdmn mesgliung et@tMyiglyoerisies, of

oo SREG SRR S5 o aR oy Rty lnsie R %ta%ﬁ&;ﬁgg",e%%?' )
mapnoB)5 hydroxgstacdte ppropyenesglygol-monesaphyilaip ¢ e sCapmygbI® 90 or

CaP% y@ ﬁb{))ﬁ @t; eé;&SIscalﬂﬁﬁﬁﬁﬁver t%l'?? %Qgra% P@)Rarﬁaaﬁrb

rou S nt I Ssi es but’ not
glypemnqlwr@tal eesLawogtm@ Yo lrpeyod e elBsFGBbwn i n
flgure) (B) Venn diagram of genes significantly (p <
up- or down-regul ated >2~fold in response to
[O%%@Vﬁwfﬁ wrefememirothet frrmevasiof R B8 iPERdomale the specific

peffd ity thSrBViRd %Qﬁétar%ﬁﬂ.aﬁ%so(@:) sofen® #sags a%%ul@ﬁm C8,
ignificantly vvnre%ulated >2-fold

Copl TR Ot o TR e e Syl e PR €5y TwegrS o0

Migip81@o 8f2, CCaprptordy Gerrnd eeiRB, pabrafi®s PGHiLaUioglyéol® 90 and

L Pzgl F(ﬁt I nduced gene regulation in HCV-infected
ayByENP ows maj or differences between livers of RVR
and non-RVR patients and between l'iver and PBMCs. (A)

o) iR o o PEheim BTt DGR e ety et e
co(npegitiddbemaagld ftefiowidg table ttmtdmewherBheatem do®B<e2hé meRRg point

of pt?%' ﬁ{én pe'rrﬂeéd“lﬁxé h]\f)%vmg&/ sﬂBQﬁﬁigepﬁt RRhg &P efbﬁév&ét the

enes | rea for treat nen
thezmogighle camodmreﬁ@tnSfaﬁreteh@WInm@ta@e@eweﬂtvehenﬁ@gteldﬁaC 10°C,

150EaBgsc 324 03630 CI Br E{R ?’%bb\?en & m@ﬁlﬁ% gBﬁ?Bfrﬁfét malqtI perreneablllty

expression (la I's simlar cont r ol
imgroying sahttarp;@g|FpNsxarn@tac\é§ar@tnsE TBR$ (shaleipsioseren! pokvatylene

glylaél 12)@) su&\@na@é %@ta' Méﬁn‘tg @(ﬂnt‘o‘i 35@(ﬁefér8né3e|3y§§m{ahalﬂ§§nal Safety
gi FNa strongly i nduces these

Da@%ﬁa%etloﬁ Vttdc% EPﬁ %@r@ﬂﬁ% twmeb%sﬂ.séwt 'n(thsr?étswqwd gesumfithat if
v.tﬁ&rrﬁé)TPdt;as fthéUresin @bMpbidaht P SOLbH BoshibRr £BEI0MY to the present

val ues exanpl e of a ne (CCL8) regul ated i
R T Coatipafid o Sap el A2t T EbIRE TR BHEN SaHseHo 2
terppdratard far aﬂ'(h,e 36x<prfesmstence/8d)°aestowevd?ﬁme \dtaenirs BOWGS 18 used

| f |
as ey S ier B i e ar el ef REoRs i Rygmin
E BP@$ yssérsbaafdet! ivea W%it-SolnRNAtatmfmaﬂeoalatlmsa mhlengapasuatyebove 36°C,

thebl%%@ltlneq?gﬁwﬁeﬁ' %ﬂlcﬁc%_sgg' | ﬁfnl?z!ﬁcgl cha Oéje |?1 p% W&?F&I?%n%éowability.

expression |l evel of selected | SGs |n pre-treat ment
biopsies is lower in patients with early virol ogical
response (EVR = nore than 2 log drop of viral |oad at
week 12) than in patients with primary non-response
(PNR = less than 2 fog drop of viral |oad at week 12).
(C© Both within the group of patients with genotype 1
and 4 ("difficult"-to-treat) and the group with

genot ype 2 and 3 feasy -to- treat) the PNR patients

. o o o e o 1 1NN A ™
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in Basel. Witten infornmed consent was obtained from

all subjects. In addition, blood for peripheral bl ood
wonronsebear cell (PBMC) isol ation was col | ect edr/Beiooy/es4720

treatnment and 4 hours after the first pegl FNa2b

i njection. The HCV subjects underwent a standard

conbi nation treatnent with pegl FNa2b (1.6 ng/ kg body

wei ght) and ribavirin (weight based dosing: <65 kg:
R ey T3S o s exln i poseciodicberdinCRf 1g 4o
abavﬁjthw@eﬂktmmoow ot the pereaabiBHMPOVEY| sebatpnceTr eat ment

duration is 24 weeks for subjects with genotypes 2/3

and 48 weeks for genotype 1. Fromthe 16 subjects
[028h chgabamestabipe cempesitiom campijsing & pagmeahitify dA@TovEP sitrgtance
enﬂ)eﬁﬁédmré/wﬁﬁﬂsélﬁﬁlﬁ%ﬁﬁ%r abébrding & tePreswas invbRPEsAnae used to

e .renni 9 sub cts
YR e SR PR Bo Wbl able o Pharinabptcpbigofibient bv
mlklﬁg‘p p@n%rmé&ahﬂe r&odﬂ&sélmnhltmé ﬁowdéﬁ@a gnahmeca Beliehat mlcrospheres
B A SRS e s MR B ERE] 85 o
COI“SEI? %?a'(’n%%oé&pa?émgaé Ea% P'P%IP:S’&?“ G4 'é‘g {8} Qe&Y applying a
cogtingsmntpriiog saidihepeytableciontpositioroomaltablétwere o sgraeule, a pellet
' L f t
or \%Eésrg’slfgglgs;%gppﬁ%ﬁé |s$ 8 f’)hc?ﬂ;}/tpepfg?%]ﬁ? &v@?ﬁg aacelrj]tﬁ;bgal |%|%8%ﬁt The
therimestaklredomipogition #selecdrobe taheO\ed@trr Iactt nen atso lﬁe\lﬁorma@ted into a
grgb%secg Red éf‘ﬁ’%ﬁ or ,ﬁggg ﬁ&ggrol sanpl es showed confirned
sené% rver |se se In the routine
hlstopathotoglcal wor kup. 1.1.2 Measurenent of |IFN
e B R fhpositon
comptigng ahgagt tW@ld'ffleFﬁ”éBE‘@%"ﬁ Weereinrtbe 8ist Blpsg<) ¥§MPFges an active

phBERButidAf Iﬁﬁlfe@feﬂf}foﬂhlmgl@d feltd SPolbér é@ﬁamh%Bé pBile@NedicEcdbhere or
Laboratories according to manufacturer's instructions.

a tpRled &9 8k RFONARNASE R ATHTFED Se FNEERGHRP'® éoP‘é&S@‘HP%O” as
deb&iobd %B@\@é}})dndgvﬂ@r@ﬁl daif %%I‘I/@bl%gmbmlﬁaﬂ .E@I@g@ﬁt is b WateBsoluble
eparatjon of extr s fromhuman |iver biopsies
su%t@’gqe NGB APAIRGHT %%’C'I[kére used for the preparation of
whol e ceil, cytoplasm c and nucl ear extracts. For
fracts wer e, doun eni zed
03P e A PRI S50 DR gyt at
leas0 onerglanh oﬂ'thassqjuldta?lcé is dolutvtelird I10 EDBA, gréms DowBtart onin 1 to 10
grﬁ%gﬂwaépogmjl %é %IF ’9 |Ja\r}g ﬁ(’ggé r@ %idﬁet t?r\élralgssl&ufb%né{rld very
solgibletacrérdige do the dﬁﬂnltb@oofrtmrEanopa@ If’faﬂfmacmem@.é\s. Protein
concent ration was deternmined by Lowy (BioRad Protein
ay). For nuclear and cytoplasm c extracts, livers
[03/% f\éCQf9'§@é0 the leeratoe Gautio BLial. dYatwe Mexiemsiyug Biscarrsy 2008, 7,
2555!%@61 2p7ooﬁ¥> peRndHHR édmpk%@hds IBé@’eIaéé Ilff[%@e alpefﬂrﬂeédnhy when

40, 10%9 ycer ol
te%madgﬁ@-Z Aet dpec eherya d@ar.'%eraﬂ*ariéxé@wiﬁﬁ fTB?reéore in the

fraH‘ie%eréﬁ EHeE@rfefB&It' |ﬁ’\Fen\ﬂ6r$ al Q&h‘ md@@lnty Médrghs plefmdtife vhen
a er su
g BiCRrA Al A ER BN e E'Fset ok (it dr e Hhogsoehfadoos, 263

35w efmudetofo@romlremhrsam@%heiew mobi ity shift assays

ern.blots rophor bt i
In &?SB[EE’I”I%‘W%I’I]‘P? p&ég%%"efﬁ%ﬁ% 8¢ p?rgleé‘ﬁ@r%‘? S R‘If@ﬁ?b"'ty when
teshaﬂmrcaoo‘v@cell lireataesordiag tb Xirddd ef al of eglialito doldeelthan 0.5x10°
I I I LI e 7
orfibem PRy SRR REF uia B 8kh RBRE! SRl &R ipusr o 0
& Schuell, Bottm pgen, Switzerland). The nenbranes
were bl ocked in 3% BSA/ i | k ( 1:1) 0.1% Triton X- 100
for 1 hour, washed with Tris-buffered saline Tween-20
(TBST), and incubated with the primary anti body
overnight at 4C. Proteins were detected with primary
anti bodi es specific to phosphorylated STAT1 (PY(701
) - STAT1; Cell Signaling, Bioconcept, Alschwl,
SWI tzerl and) and STATl (carfooxy term pus;
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and 3 groups of 4 patients randomy selected fromthe
10 RR and the 6 non-RR patients, respectively. In each
wa@e@up32vhe genes significantly {p < 0.05 or pPEI/@PDY/054720
changed in at |east 3 out of 4 patients were
identified and counted. In liver biopsies of the 7 RR
groups, the nean nunber ( SEI\/p of regul ated genes was
76,71 ( 17.46) and 196.7 ( 4 1.55) at significance
cnt/see\é%r% Bh st o ﬁzﬂ idavail rﬁ‘gmﬂﬁm Hlﬁ%‘%qg\h&erﬁn ZbZ toli](:év(’e)’n lower
non- RR gr oups, ese nunbers were .
thapg 154, encts e!@) quw thanc 1070 when dopnutated %thovte@qm:@u %nnyablhty
imgla@ingslifgseace between RR and non- RR groups was
statistically significant (Fig, 1A). There was an
overlap in the significantly regul ated genes found in

[odiﬁ%Taabatr%p@meane actRB Lﬁ@ﬂ‘ﬁécﬁéﬁtlcaﬁ:@fgr&ﬁ‘éﬁﬁw 165 pr%@eé%fad taB&brding
}3%8 rﬁ hat ch acpg %ﬂ?{d Ig bet ween Bl n Eﬁ
Vg %C@b/%'b‘t“' EMhetidrgRlig é%hogaﬁw CW@ NS so

present anong 177 genes changed in nore than 50% of 6

| t t L .
0 B! R Rl GrPpH e Z61 P s G0 a5 g ‘g s mventor
préferabym d ﬁﬁh'mabbwuealgzractlwagerarqndt@ndw ahopet frami arrakgesics, anti-
arrggtﬁ{n?cfz%;l%ﬁﬁgg ne(‘lI asstFQr'{] t nqee%gs :)grgﬁs %l)s%;'\ € é%ﬂfi harg{:ti?erem{nghicass anti-
infleowmrdeng digeats nami-\RRE agdRas, Featis coa@mam a]atdeerﬂssaammjsiiabetics
anh—%gile%tigg %nrr‘-%relcﬁl %%ﬂﬁﬁtoﬁgggégrﬁl%h@egﬁ%g% plét]?aglents anti-
hypgitepsiveg @gents TARtsmplarials| arftmigraiee poers. gantizpusgarinip@gents, anti-
neSHasmR! Kefls, bhir Sbésﬁ%geﬂtgeaﬂﬁﬁ‘aﬁﬁngﬂt@” ?geh?sr 3ént| BV&tozoaI agents,
expression in bi opsi &s fromindivid
anfrdysRid t | 2o9eNtgnd iBRt-BISTYeH S m%ﬂp@nt sbetqﬁecberﬁon Rypnotics,

imPahoRIPbRs St hhéll?ol@ﬁt%e%éh%wféfd QR W%tsb%@fﬁttagomsts
treat nent, and 2a adm ni strati on not or on
é)[l')actlwty

cargic N ARG ARy e%tb%ctt“eeﬁel hikiietsy eQUFQStEroifh &Y OkiRe recap

mcfd@WtcﬁéiCemretQﬂS deRtrbmtsstindl eagenr, exaEmire iIFsreEbevn drlagonists,
ressl| o

2B enes, had | ow in th , ,
et it lisd IR T ise MU TSEh P RABHOIER e e anf-prinl
agahtb, natdt@didantiMetherd duzines spioldl@algesic Bedatives, ek hemiornet and

t%eln texpressi on resenbied this shown in Fig. 2A. A
SUMHEMSand a heat map of the expression of 252 genes

SI gnificantly (p<0.05) changed > 2 fold between B-1

0 [
0275 Feforied AAiS (FRedhy shubiS, hPinahretugorh 8RB gyt
(ZSrcancgy 4d[3- (ﬁlfeerteylmaea0)@rwﬂ@etﬂletaamoé4webwtﬂiyydbquexg]cmmo—
{ i1V,
ﬁa?rhnse;gyh% t@f?at@@%@of@ﬂi Vdnz i%erﬁeB' gt&gb 594 [ﬁlgs J1-[(4

terestin atients

uproF e Genesy - PEaNEsy R arIAror ok Zadeipony oghesethony
beﬂicflcf 3&3”&‘-&5 2R -Qlﬁedlh&%’@glﬂ[bﬂ 10?"010@[1 i %ﬁﬁwe‘n il E@E}@Vonyl] 1H-indol-

ficant
2- N@arﬁP'b\l']éE‘trlql’E?tM}?eﬁiferleSE%“C\ﬁ&@ qr@d%l“‘ten PBMCs, and
pegl FNs2b treatnment had the sanme effect on | SG

gul ation | RR and non-RR patients
[09153 #cé(‘taé‘as’ tsﬂ plec KRBT c@ ?ﬁ@(ﬁj'qr‘qqftecttheorror%%%”tst”gﬁﬂ IéE%‘F'g be
phéﬁr’fﬁ&;@hﬁca(b;ﬂa&d&ﬁtabENTB@’ ph&maiceutlchMesicceptablel datrier eh@flcﬂ eefferably
b E ﬁgs A subset of genes that predicts response to
U MENY Supervi sed classifier analysis of array data
- al | alkglctlhipsesesnth bs omthymellwbésea subset of genes t hat
best predicts the outcone, in our case rapid response
versus non-response at week 4. Al |iver biopsy and
PBMC data sets were subjected to supervised classifier
predi ction using the response at 4 weeks of treatnent
as grouping criteria. For PBMC sanples the anal ysis
did not identify a subset of genes that could predict
the treatnent outcone. In contrast, a subset of 16
genes was identified in the liver B-2 sanples that
predi cted response to treatnment with an error rate of
19 5% Even better predlctlon was p033|ble mnth a

1 . Y ~ N o o o, . - ~ oA
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expression in liver biopsies it ts apparent that in
sone patients HCV induces (or at |east does not bl ock)

wo b@oastogenous | FN system while in others itPCI/EP2009/054720
successfully represses it, possibly by cleaving TRIF
and/ or Cardif. Paradoxically, this difference has no
apparent inpact on the ability of HCV to maintain a
chronic infection, In patiepts wi thout pre-activated

- ' FNh ”garéiméoem%&e@ §$&V5§%ﬁ%%yrﬁetrh9@é‘lﬁﬁos% <?‘r8kh&{eﬂh)lééﬂulose

exphé@@”ﬂﬁoﬁm”ld@ﬁeeﬁtﬁ’wyﬁfoéx@ﬁﬂc@”ﬁ'oﬁﬁe pre-treat ment

- bi oﬂ?dir@)%y Ipﬁlﬂllgélltlﬁ)sé@atsubﬁt %5 q’ly@roﬂ%th)ﬁh%tﬁylééﬂmoge and
VII'O 0gi cas response at week 4. It 1S Somewh

per PYEROMECRAEHCelugster pat| ents do not resol ve the

- chr eaibexdikyiceMiiel] Uth SR eBbaReMR)IYIdRsPI te the strong
actiyation f the | FN syst ossi bilit |sthat

m
- D5t oMl hdtitar eohup PRGHIAGET RSt h ot Sodium
possmsXﬁmétlﬁ;e@@mbs@ost tra pscri pti ona nodifi cat| ons.

In an.alt scenar n-re t,0, bot h
- enaggensi R B ERATER ofich B PR B R Tealo8 | he
- | ackamvbxyatiyleetulose estersy few critical 1SGs that are
) spe%{ Eé %g\l ly required for the elimnation of HCV. W
cannot “exclude this possibility, but an array analysis
- per bectimes, sonh pasedamicarberyrsethyémglopgatineiot reveal | SGs
_ tha C I regul ated in rapid
resgglﬁ@ggré\%pe%u%%??rég?{%ééﬂt hi s nmode) cannot expl ain why
- pr ePakisacghariies gfuch ige alginiveit @lleli retal 89d pemandinsgalts thereof,
- Cl 034 ré'%elehé‘rlfse%ata%tdn?atnﬁénsnQ%gé@a?ﬂpnacg%r 58ar bﬁ%HTBJﬂéblcum guar
Al ternativel ki netics of induction of the
i nt @HMNBY 8pd i‘%&fﬁ%}%’émﬁ'oul d be decisive. In the patients

- Wit B@F}écrﬂrceac%%tdn\»ﬂaﬁeeéﬂaltbﬁi‘érédﬁt em the injection of
exogenous ur i treat ment shoul d i nduce an

- ant POYM&! hagfty‘éﬁ %C'%%W%P%nﬁ?'ﬁ erepl. mEtacyjajeFoROMMEES: and
- HCpruhyjam@{omave ‘enough"” time to escape fromthe
I FN-i ndu fense On th the n uj | d-
- of PRRMEMBITARe SoiEnecn Al b ey Baohe pHiE ViV seiats, and
- gr opplyakylead d))@d’dsssmﬂhlasfpowmltiylénglomele oY peipgropyied oxide and
adapt e arn% tK (g rraci o xJe antiviral defense
Sys &MY R f]% ?rés'? T PG he subsequent | FN
The hwampﬁoluﬂdmcemer ds tr‘rmamailwl wolubleninofwatedneate nuboy gampsraturN but
u 2
OB EnEr AT b ESioh Ve G Rdarblund M AR femprature and
dissplses ﬁqiz{aﬂybwlnen e tsimpeedtirags cealedsesl toy rapny (t_ﬂrmoerature Therefore
' tiC ' r
o R R ol o B g b o
disgersion qr3fplutieio | FN i nduced proteins that bind to the
I FN recept or and inhibit the activity of Jakl and
and the nore recently described regul ator Ubp43,
[03(53% Nenerumeraied: R PTSt Whigh taiat PismRaeeufieally F“F\iclep‘iaé'@eﬁ'ﬁ%rhave
apBrobhﬁ%R?élccﬂﬂ%nh&éP‘bkﬁ)emég aBGefss dreidBdddret e ebudliFBlited as a

not find a significant difference in
Ca'ﬂ'ﬁé'”é%P'@§‘§”téri¥emé‘%ibf|°§p'&ﬂ’m?ﬁ%%'éa'%ewf’?'w‘sr egul ators in
the pegl FN a2b stinulated |iver biopsies of RVR

odB PRIVER e GanararolRe e Put PRk ooy i hses (HPMO). Sai

HRMG ebritios suﬁuuuent lyeird3QuSpyleand rtpad greupsatd remdep dtwatéresoluble.

ek el £ BRI ieBld-CRPR R Yol oGRS £3F 18008 5%na
'arge n her ? 11

e subset o atren

poorly respond to I FN therapy. If IFN a signaling were
i ndeed inhibited by the induction of SOCSs and Ubp43
in the majority of liver cells, then one shoul d not
observe such a pronounced pre-activation of 1SGs in
pre-treatnent livers. Nolably, the pre-activation of
tested 1 SGs occurred nore frequently in liver biopsies
of patients infected with HCV genotype 1 and 4 than
W|th ~genotypes 2 or 3 It 'S vveII knovvn t hat genotype

N NN 7
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under stood The present invention is based upon studies

in which the inventors investigated |IFN induced
wae@nabizog and |1 SG i nduction in paired sanpl espOf/EP2002054720

bi opsi es and peri pheral bl ood nononucl ear cells

(PBMCs) of patients with chronic hepatitis before and

during therapy with pegl FN a They furthercorrel ated

bi ochem cal and nol ecular data with the response to

hydfoRHr Q’e?subs‘f\ﬁl'flgn 'fr%mc' &bo@Us.05 No r%roﬁk‘éebt atd gbﬁbrglﬂﬁwater
Yacco anyi ng I'e The inventors established”t
sokibige R@mﬁ@@gr% Qfpulastifytion| refens & theogverdoet qur\péﬂneéh‘)é ether

groups ‘i‘)recsteﬁ{ ﬁer%fnh%d?f)@é'&;sb\(ﬁft loPthe cefHsdd hbRtuld. h-@yd'r(ﬂy-prophyl molar

isinastate of stinulation wt

SU%F&’? t\?ﬁt f@E?fﬂi %hqﬁéef?ﬂ%éWMPg oh MAkes gLIREPPYIRRE Q{glenwhich have
readis \Wituahéh a\hhﬁfrogiu&b%@qumﬂtdfythbf @eamae V\ﬂnblﬁcuIENl-@fGQ)xﬂﬂopyl

t th
il bt s e Qbiingicted ABBRED A8 bR B ot
i nfected subjects appeared t o have no pr i or
ti d f 1 SGs

103 6P b i poparRipBit BB ksart HChoRh iR o arapp piner
aukiliarg ntatexialsh &rdtha casepofch pharoboaiticallcompsgitiorstbegeRuR)lipry materials

St . o : b
R A T R
birslecsofilktirs dillerebindees, dupicerds disintegraion aifis andiomdseer phiarmaceutically
ac%@é&ilé b&%g%?ﬁ@] éﬂt?grrg@e?/ g‘r’@:t?@ g%@gnt |r§%n9§r{1§§(ﬁl!§§/ H%{é?ﬁls does
nogingluge agisniicant agwenat ofwoletielossanic sahentsy ypeélgmmann@pémts are
deffed My &Harké Sell&s MG gapﬁ‘)r %F&hﬁ%thldﬁ& thah @SRONA I-tIQPat 25°C. A

antiviral treatment Thi inventors to realise
signifisentamasinh BECINP Wt highge hen de &/w- PRErghathel Juxiligiygnaterials

coﬁit@ﬁa' 1665 PAn ®.5% Q@Ibﬁ@r&irgdnﬁgédméhtg Aors PRIFGQEHIS 13dfth@f bB%, more
oma viral infection l'iver Gene expression

preff?réﬁ%yé?wss ”r‘ﬁ%‘?:ﬂ%cﬁ”ﬂﬁ?a‘?sxtxP@uF‘éﬁb')é?ﬁs HenQdhparaét wit h gene
expression froma control (i e a subject w thout viral
I nfected subjects with altered gene
P@M&ﬁg@n (conpared to the control) would be unlikely
to benefit fromthe use of IFNin a treatnent reg| msn
o3 AR elE bl B ol bl Lo BB rEieat RuRER Mnes
th&emppwstsormf anaes|uewsstdojutiomadquesesdnicelanrpalutah, 8o agaetius @mulsion,
e A L lsidn F Yoy
oof s TRt ARLRRE o JEeshe REREHbbic A b PehiElaRy pffons
subsianael faltqvmdsbytﬁedlmmgét@ okdnlieddhe ericades, veouisiors xpereemulsion or
nafrh @b 9 £fndteioils PR3O P b Woldh BETA Slhahicuticall
ear ance an not wth a subset of subjects
aC?%%%@lafb@’orl y to treatnment Wile there have been
preV|ous studles of gene expreSS|on levels in

"responder” and E(Mres ponder" subjects with a viral
[040htnez trsbasPE et {hﬁé”WeP relgesfo erEpcest Oéﬂ’re(’@fﬁ‘@@ solid

thrmaétape fbh@fnﬁdc@@%aﬂ&ﬁnpo’s%ﬁ aéﬂésdonbé@ de\@S&ﬁﬁp“ri%m
conduct ed . as art of th dg&eﬁsent |nve tion studied

very rﬂ)cﬁj'sﬁPB &Y d@@‘f’r%‘p é%or]erPeé’i“B llity fnRgRYieg r?P'Pi%ance in
whi ch wouhtdr acformaa npixtagnost i ¢ mar kers Moreover, the

i nvent al so an e ress Y

sanpt 48 PisRuASe BAGr S5 MEPFCP RS Folerd)  ESabihpbteined in
and useda} ¢ &idingfzosaiation @i whter salebie infagrixfoogjng statezial in water to
genetic ﬁ%m@ﬁ;o |hé Inprewous studies only attenpted
to correlate " trea Jtcone to gene expression

| evel s present in sanples taken before treatnent Thus

the data set which lead to the identification of the
prognosti c genetic markers set out bel ow are

consi dered to be nmuch nore conplete and robust than

that in previous studiesAccordingly in the first

aspect of the invention there is provided a nethod for
determining the |ikelihood that a subject having a

V|ral |nfect|on of t he I|ver will be responsive to

. 1 I e N oy e
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control tissue sanple In the event that expression of
genes listed above and in Table 2 in a control sanple

WO 200003(2e4 | nvestigated via processing of a ti SBCEEPR2009/054720
organ sanple constituting the control sanple, it is
preferred that such processing is conducted using the
sane nethods used to process the sanple fromthe
subj ect Such parallel procegsing of subject sanples
and ¢ tBﬁ’ﬂonﬁ o?r?p@rtel MRord PHBNF GudR Blidals to the mixture
confld nce that cormparisons of gene expression in
t hese ti 8RigiBgdvip B) o1dY;: 1k mal i sed rel ative to one
anot hefy G84f3ake Wur@bbt%fr%‘élﬁﬁb%?é)oc' ated with the
selected nmethod by which tissue 1s processed and gene
expression investigated wll be applied to both the

[OLBIEbh ea:tfurmca és@attr he SBRIES YeldtBE t5ES fb@@be@éﬁ&ﬂﬁﬂe ingOa solid
e.l| nve | NVO \
theéh‘aﬁt?é' Phgfn %Cagggpgggqoa,@so#esgrﬁqu Ve, oqutpéuguﬁg?he following

stepe] ected from each of the groups of genes The finding
t hat aIte ed expr es sion nes. li.sted abpve .and
- Taie SRR EPEE Mgt o B B P RERYE Aater o

effectlv&mmSEdehoan antiviral therapy IS surprising,

s |S nee egg%%g? ch?g%gtﬁ§s%'le%g rpﬁ%éﬁr&ngy F@‘QW HW68ance in

i nf ect i othe sphgion ebtained dgeakper acﬂdamgeel sabitiere ondidpéraiom ablthe  at
2 had ney v n -
associ at oy BRF isaFatliny EBoVRG eslRle 1A DAL thp soluton
Ilkel|hoéﬂwﬁﬁdanﬁherapy being effective for treating
viral d nt)&&)tnbﬁ%nac‘dd:ﬁg&ﬁe&rm&@'adbl'ﬁ&%ﬁ %@ﬁﬁdr&’ﬁta@éma‘sﬁ@ the mixture
aSSOC|at|on of” these genes wit FN activity, it

t ot al un@Wﬁ@éﬂeﬂatﬁ%ﬁ @mkreased expreSS|on of ISGB

woul d eqamyase heste WotdhddGPb of sponse to subsequent

| FN treatment The inventors have identified a total of

83 different genes the expression | evels of which can

[042¢ TRE @@atm@ttiasler%htpeéiﬁoﬁ obtalnge vautheafigheds mbichiét raBbve can be

her a epe ave bee dlstrl uted.into fi
furle 1P tREo0: Bu B T OIRg  &1% KA o uRCTSE gphhp; feive
phameaceotitai idgredidnt whibke maywebsatkly be tembiategtiatoa pavder, granules,
o Hn& éé are consi dered to be involved in cel
P %?%Pe U% ?1n) are considered to be involved in
i mmune response, group (iv) are considered to be
[043E\49|é’6ﬁ% HeP a%' goald rrﬁ}%ﬁ&fh thi8s 972 oée\é% il e&?rtpﬁ a solid
assi gne any par ar group s t ou
phaﬁﬁiﬂcﬁhmt ¢Q§1FDQSEIOB komprising a watamsellbld agfivet ﬂ’f@WﬁGﬁ@h@&' tm;,redlent
I
el g e B o AR S P, colmefiting ERIDICN S5 e
t o det@r fisp@vipger Iq'qpélﬁ'ﬁgdwetmb“t Patrixfejmieg majeripl ipevater to
responsi ¥mtfmhtdviral therapy The inventors have

further found that these subsets of the genes have. .
partldﬂlQﬁSWHP%eO%ﬁﬂxﬁgwﬁbéh%fﬁbd??ﬁeoF%rp?mﬁ@b%UrﬁBE@Vmg

when t hesgosRings i ®8 soriven oﬁtﬁlné@ i zﬁ)&frtad@lﬁg al®Ieh oPflispersion
each of those g&gg s is analysedlt is gferred t hat

the net h8d!es?2 ORfh PEARealR Japrevipy Sé' StARcEs N palpg fo the
Si X, Sevm’xtureio@tﬁinedninlw 10 11, 12, 13, 14, 15, 20,

25, 30, 35 4 65, 70, 71 7 .

2 3% $Ru0rd e SR Bou ol Lhpdain e
genes | i sbiethedbine@rahdndn Table 2 or 3 may be

i nvestigated by anal ysis of target nol ecul es
representative of gene expression in the sanple The
presence or absence of target nolecules in a sanple

will generally be detected using suitable probe

nol ecul es Such detection will provide information as

to gene expression, and thereby all ow conparison

bet ween gene expression occurring in the subject and
expression occurring in the control sanple Probes wll
general ly be capable of binding specifically to target
nDIecuIes dlrectly or |nd|rectly representatlve of
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the invention The generation of suitable
ol i gonucl eoti de probes is well known to those skilled

w0 noovhso2es t (A i gonucl eoti de synt hesi s Met hodsPem@EP2009/054720
Applications, Piet Herdewijn (ed) Humana Press (2004)
) Aigonucl eotide and nodified oligonucl eotides are
comercially avail abl e from nunmerous conpani es For the
purposes of the present invgntion an ol i gonucl eot i de

probe (gaié?rgﬁ %?r?égﬂleu?e 819(5“56 F‘rdé?'ﬂ) gﬁmécﬁoﬁf’t)fgfhermostable

capabl sin peci fi cal a nuclerc acid

tar get nﬁ@%@glléy%foné%%wgemml%ﬁ of Ef‘@quibfé)effﬁ%h@ﬁ%n@' onto
or nore {pRES peiiet§ RPAAURA or RapLlIZURtdHIRFHNB HoBRY permeable API.
usual |y occur through conpl enentary base pairing, and
usual Iy through hydrogen bond formation Suitable

[omlllwu@dt@@tas@@ctprmﬁoaﬁ/eﬁmh rd1gtesde mqirweaé dfi greparihg, a solid

PhiiREGe e st OR AR Ton Mo PRIE GCDBH T ps cpl inoredient
hamh@smbo@e&ﬁéabmtytwubsnmed%ou@e;dmbﬂsm@tm fblh;w"@e@@& in

t he ollg nucl.eot i

vari acdofeau8s b Ap BT AL RS R ER Ry ibByno spoanee i
oligonuchemikdbnpammaumo its target Thus,

g'f gt n§g§4¥.9§w8{e?é’&§blé Wiek ?H‘aﬁn R%a’ré%% .ggh d@?x@&ﬁ@@%d in

t he const) om@dtngkaasmsloaméwmer aeldblbyngtigpfoindeg b@tetil in water to
rather tﬁ%ﬂn&ﬂﬂ?&ﬂ@ﬂé@ Qﬁr Ilnkages The phrase
"hybridising speci |caﬁ as used herein refers to

t he bi qﬁd@analt}'@gdm,w@ or@morﬁ?gqahpq]a;#, iappglla@y magterials to the mixture

ol i gonuchgaibden B ohg. Meferentially to a particul ar

target nucl eotide sequence under stringent conditions

when tHabPrawpe diecaixiuse phtaigatindey ba op e thexform gt athermostable

(such ascéélhg“a)fe?'dn% afugq%%&és FNiN: ﬂ)dbrl?%rrﬂémglﬁlmnér onto
a probe m i nd I%Zg)lex or bri di se on

parti cul Ekaett%Ps%@ttS Tl & oo '@tseqqrﬁa'rg@s’rﬁhﬁ@)eﬂwpermeableAPl-

conditions" refers to conditions under which a probe

bridi se its target subse nce, but
1044 Rlasai s <DiPEiehf © Wy BriSes Fereaattang saf Hin b used o
prgpacde prml)dcth,y)brpnsihg an A@| mmesmqatmnceemamh end & haterisblable carrier
. ta.get und sg ent ond tion tr ent cond{t ons
napg '§e&¥jré%% S%e Qéheg‘gfﬁt N H”R‘/ﬁr an%C tg‘? é’Hta'SOr{e'a estoa
prabiets efrpgepariog BMHHDW’@@I t@ngmrtuoseqmensega ke isdiusle active

LBhnorisi
phér‘?r?éﬁ%ﬁt'éc% é ﬁ%ear bs} 2(? Hg éﬂ%rgﬁ%g {T)]B[Rm%%e steps
forl oemearing hahermh@tablﬁeqhﬁmnaqegllqai epnsition as Tegcribed aboue, wherein

t
sa%l%%ﬁvef brfagrﬁtgﬁéé%‘é‘le ﬁnpggr%dé%d %Séé()g%geg Eﬁgéeclﬁveﬁiee{jn%lrhg%%lj 8BRrPHHe total
fméWK%ﬁ@ﬂ%j“ﬂH and nucl eic acid concentration) at which
5i§)°/°tﬁéfscﬂd?|%n of ihQQ\FHt@s%F&Bleqﬁatﬁi Rﬁﬁﬁ?mﬁmtéﬁ Yrto a

target nucleic acid pg dise to the target nucleic
abi degolutignior ippgraian Akthe I@é'e?%ttr({fj‘étpeﬂﬁiqbéi%'”ﬁ)é‘?vd@ shiopfance in
gengi@d of be present in excess, at Tm 50% of the

probes are oc at. e |I|br|unty way of exanpl e,
Bl TR oo A e R B T hose 1 wh ch t e ol t

or shBRENddidbdtive pharmadceliasing@dieut isQlidsolied i the GolMidvary of ®ixture

ne ration or of her. salts) at pH 7 0 to 8 3 and.

i) GBS 2hdk af B b aBh fraBSph e fbreHofiopsy ety piils; and
whereibthe ageeaus, mikldrd cbtsifedisclriedt | des) Stri ngent

conditions may al so be achieved with the addition of

destabilizing agents such as formam de O igonucl eoti de

probes may be used to detect conplenentary nucleic

acid sequences (i e, nucleic acid targets) in a

sui tabl e representative sanple Such conpl enentary

bi nding forns the basis of nost techniques in which

ol i gonucl eoti des may be used to detect, and thereby

al | ow conpari son of, expression of particular genes

Preferred technol ogies pernit the parallel

quantltatlon of the expreSS|on of nultlple ‘genes and

e o o o g
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attachnment (ligation) of a nucleic acid |inker joining

the sanple nucleic acid to a | abel (such as a suitable
wo basonspbor e) Al t hough the met hod of the firstrPEEpRDNI/054720

of the invention is nost suitable for use in

association with human subjects it wll be appreciated

that it nmay al so be useful in determning a course of

treatnment of viral infectiojyin non-human animals (e g

[Oﬁﬁﬁ'ﬁgﬁnalq&qﬁmtﬁﬁ%rhﬁb %pﬁ gtn%rd?fétdf\(ﬁe FRLLRds %e}énb@d above is

vention conprises a for determ ni ng
physigedy |SF?@@d3"t0H§tna&‘S§lﬁﬂl%Wf‘efh Reatedakovg themea'twg dempeyatugt of the

mat.rh%etmé/aﬁ.bnwnb lovPg SUBSRABS K8 dven aMdnVinkalati MRAARN thBahatrix
i ncludes, stinmulation of Interferon (IFN) actjivity, the

forf’f’ét%%teé'é'nﬁtq E‘Pn‘lf”(“ﬁ?b"&hé{W@Y'H% sgos{anas| i8 VeNole fch as lower

thaHU%8 Gveh Hivee Hah 899, elerDibwat thhi® 8%, eeed When3edect ed
fromthe genes | isted in Table 3 bel ow (b) comparing
expression of the genes in the sanple to expression of

[047N&he &NBwiBg @esmbles arecomt in@indsd topiugher Mstretghiesinu@nion of more

wherein alter expression,of th e
dela]” PG VEEBIeC B AP Beiet & e Bt ot Mo wad Jeriae the
scope dftiee iooerttionlin sgmpdye | ndi cates that the subject is
not likely to be responsive to said antiviral therapy
An alternative enbodi nent of the nethod is wherein

[048h EXAMPLE e Rreparsiiarof af P-ph inhiping Somulatihe spem(Rermeability

O SR PR AR B e P R IRIES s Tty 1o

be responsive to said antiviral therapy Techni ques
[Omegr,ﬁﬁtmgg’ef &4gEliR9 this aspect of the invention are
FProw above in relation to the first aspect of the
ARl ResrY P@"rﬁ“emlel aetiypphagpaesyticl ingsedentare different, the
3§)k3 [[ﬂ1 qQL i@fc%ﬂfbxy\@qfﬁ(dﬁ]%ﬂﬁﬁ&h|ﬂbfbr(ﬁi9F¥mQﬁyI§mrﬁ)]-T40

¥ g sessed according to
OX?*PH%]CM% ROt ICIRORMPMINRL 2 Befepris ey A pgePr 1E-hibRgargPIne-1-
acé@eqtice that can be usedThe inventors expandsglohiei r
work investigating the differences between infected
subjects that respond well to IFN treatnent with those
[0s0Ohatrtic Inypédiedtes exam ne | FN | nduced Jak- STAT
signallipg LFEN binds to interferon receptor
Mo&@ﬁ?%%%%@gt] REOSJDEE%STAT pat hway A central ih |€h this
DlaIdtUnvhydrogenirzhoSMeatephosphor yl ati on of STATl gdhé mg
sphorylatlon duced
Cargr%)\b?@m@s {)P%W B%éroﬁgﬁeéa%re treated w th@%éTH FNa2b
SOHlee'%eirowdﬁere seened to be no correl ati on bef-G@#n
d the responsivenessg
La§r_5€gé Pa?@%&)@ﬁ% ?gg(?@g%{] in an antiviral thgrgpyga
er the inventors were surprised to fine0-Pmg
Wéttg,ere were differences in responders and
non-responders with regards the |ocation of STAT1 when
exam ned in sanples STAT1 is known to translocate into

[051F‘Mdﬂ1@§a§w§ocﬁuﬂﬂ pRbghaiSaid Qlkéﬂilﬁmtt@dﬁ)@@ﬁ iphbgphbRSPEBSPssolved

i Sal] o oBiala Phr o B CHIOCUE DAPrtes andseAT1e BETATRglton and

dissolvEwi (38)-BERI2ARBI-carbbty-BHsH cFrNaﬂtblahmd)meylhﬁithylddﬂﬁo]-4-oxo-
pr eacti vat

h
L R N e
acid wasrdigso|yed pothe bofferfariapoi® 6C\R ssutehméédld yddiagl sodium hydroxide

2I\/P§o‘?urtl%ﬁ' Igeg—-,l E]g{th'e #ﬁ?he IbabnlL sgfin-g'g I fo%rm?asq%%%g (J(=g- §)0°C, p

secon nventl on, ere s rov
nmet hod for determning the |ikelihood that a subj ect
having a viral infection of the liver will be

responsive to antiviral therapy that includes
stimulation of Interferon (IFN) activity, the nethod
conprising, examning a sanple fromthe subject to
identify the subcellular |location of STAT1 As set out
in the acconpanyi ng exanpl es, the inventors have
deterntned that the Iocatlon of STATl |n I|ver cells

. - r o o Y o
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sequences is shown in Figure 8 Fromthis alignnent the
foll ow ng consensus sequence has been determ ned This

w0 ndoons@di on can be used by the skilled per sonP¢DEP2009/054720
devel op a binding agent to | FNa pol ypepti de Wen the
agents binds to I FNa pol ypeptide, it is preferred that
the agent binds to an epitope defined by the protein
that has been correctly folged into its native formlt

= %43 m Eﬁr ?&%%‘u%t EFHe bladr Wdd&ld @p@%@g@%tém@rf GQH&Q%I% with

varia between Speci es an enot
dignpeterr ofi @@Irﬂlmoitlﬁepreﬁﬁléﬁéﬁl%t@b(aogﬁé@' vipr S@@‘Pﬁﬂ’ iT§e plug was
rerﬁ%dvﬁdedﬂndé@mt@gﬁaf | GRIMUNET A RBbsuIOEizd h%&qned with the granules
Equi val ent regions fromfurther I'FN polypeptides can
ang&losebnt i fi ed usi ng sequence sinilarity and identity

A $dMQios of a0, Gah dPAPICERWVEE Ipra)amatmtmgnwtﬂer fesl terdpRvRure of
|

ir of the
DT 95 FPIRS ES it Aemis Wi Roalbiiiatehand stiresh untl a
hofilogéiedub El}a)epeuby peRtforeedoThasigpagsi@nivas et @ofingdsndC@Bulted in

f. | FNa pol d
= S S 5T STl it o & Ramber of  egi ons

of am no acid sequence mhlch are conserved between the
f,f I , .
0824 L5120 Rk MASRIACH AC FXANR PeBlc SHCdhoh RELHES drec
(INLEEE rtsreansnawre sedoetceUsovenperathet = B8 §lrte Agint 3 pmhd@rhNhere
. .
oBPle MBS SRR RHS (PO Abherl LuRLBTBAD yas
withfe gige Rvaapside cgnté\mé\gtthﬁ@rqwéai%\é@ntelamgdasm [t1HE- 2$)N:arboxy-4-
[[35(Mﬁ{eﬁ{{/laﬁlmﬁo Hb%{/lﬁpé/thylérrﬂfngyilﬂgotﬁjty}l]@d'@e' cé?BonanfﬁfB 4,5-

ects receiving antiviral

tetﬁhﬁ@@ “Jrexoahi nzazeepe dracefi¢ aP' aﬁﬁ' é.%laélpqp@@ At f%"l‘f@rmore the

poﬂG&néor@élﬁlﬁ§ thed theRfodtadie Riibedddte L irBsHid Gva2f addebiao tthis td@rmal
| FN receptor There are a nunber of different

cap$eer f er on receptors The ami no acid sequences of these
are shown in Figure 9 This information can be used by
the skilled person to devel op a binding agent to I FN
receptor polypeptide It is preferred that the agent

[oeb3i] IEXAMRL EAD: eHD"epaJpﬁerOf & hFEgp’ &m&mtngrfodmflaiatlﬂ)ecbybgent treerinEdbility

receptor  protein en c ec f ol de to
mp BERE SRl hrt O OB S R At e il ofkeld can
be sone sequence varlablllty bet ween speci es and al so
[O%ﬁﬁﬁﬁﬁgh 8%%&%3 Accordingly other preferred epitopes
se equi val ent regions fromvariants of the
|n@©®@ﬁ§or gene Equival ent regions fromfurther |IFN
ptides can be identified using sequengg
T“%?h??grlty and identity tools, and databasegsgarchlng
HRME F6ds, outlined above in the first aspect4®® the
watgvention An enbodi nent of the third or foypth aspects
of the invention is wherein the agent is an anti body
or fragment thereof The use of antibodies as agents to

[Oz?g?qubéﬂ@ 8P kY ﬂ%ﬁ%lb&ﬁm aedtdrvVHilY hestingab b tkinpavatutdsiepdroximately
er u g S ase on an
CHBRE!E Firioaitid 388 hertadpluipR anicted uglh 2 dgppgencous

d@bESKMWwﬁﬂbﬁﬂeﬂ realised that an antibody may be used to

tralise | system by bi ndi ng t eto or mm t
T kR et by SPan s VLE T ERbRibirp oy 14s°€: oBTLET
terapatuestt 901G to shiain eagevies whereeTvree@t80US Heimhystaise embedded in
afﬂﬁ? ents for the inproving the treatnment of HCV
|ons Mor eover, such antibodies can be used in
t he prognostic nethods set out above in further
aspects of the invention Antibodies, for use in
treati ng human subjects, may be rai sed against (a)
| FNa pol ypepti de perse or a nunber of peptides derived
fromthe | FNa pol ypepti de, or peptides conprising
am no acid sequences corresponding to those found in
the I FNa pol ypeptide, or (b) the IFN receptor or a
nunber of peptldes derlved fron1the IFN receptor, or
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i dentifying which nenbers of the library are able to
reduce the activity or expression of |IFN a pol ypeptide
weivakizes | | brari es may be generated usi ng phaPer/EP2009/054720

di spl ay techni ques Aptaners represent another

preferred agent of the third or fourth aspect of the

i nvention Aptanmers are nucleic acid nol ecul es that

assume a specific, sequencerdependent shape and bi nd

to specific target |igands Lased on a | ock-and-key fit

bet ween the aptamer and |igand Typically, aptanmers may
[0%6 Ape Phigined PRwAersGandleemixpd Wi igduar xeipigdie nbighleast one poorly
peﬂ%a%@é&ﬁe ﬁé%e&’tfcaﬂﬁ&@@en% o%‘td*@b@m&tdrél%ggﬁ&ﬁn with P-gp

nmol ecul es (ssRNA) Aptaners may be used to bind bot
INRIEN9G3E S and non-nucl ei ¢ acid targets Accordlngly

aptaners may be generated that recognise and so reduce

the activity or expression of |IFNa Suitable aptaners

may be sel ected from random sequence pools, from which
[057Pp EXAMPL Eeipt RrBdirationeof alfegp dﬁfﬁitinﬁ;if@%lﬂdﬁlbﬁ Bydwern dPérmetibibity

Gy R B aS LT O (A ea Seb eyl kb Ry Rignate)

desired specificity are well known to those skilled in
ude the SELEX (systematic evol ution
[OéﬁgPﬁ%ﬁmgﬁ?%rbg%honent|aI enrichnment) process Briefly,
[oa%Aae Poobtly perimesblefactive gi@readesitital thgsediané pr oduced,

S Ml%ad e aplald O Bhyd BB SARHE gaRfnd 4nct | onal

eic a terative
OX@@txéBv¢lmen§/ﬂilar§%éJe@m@h? Sahpatrenyedieilarot -thgpzazepine-1-
acl@ JEr ase chain reaction Antisense nol ecukggom
represent another preferred agent for use accorf ng to
the third or fourth aspects of the invention Antisense
[mﬁﬁk@@m#q§ﬁ@m@ﬂ§yplcalIy si ngl e-stranded nucl ei ¢ aci ds,
can specifically bind to a conplenentarg nucl ei ¢
&3'd sequence produced by a gene and i nacti V&P&d t,
Hmﬂ@egtlvely turnlng that gene "off' The nol ezBlngy i s
terned "antjsense" as it is conplenentary t he
“mﬂgﬂemngﬁﬂiuqﬁﬁlch is called the "sense" séﬁ%é , as
Priaqojpi@ ¢soatuadsthschtgheolate)l | ed per son Anti sense0x®lnecul es

are 15 to 3 e en th RNA
acfistig R inarpndscanbyk o LERER o i BB aci 86 v e
PR:UA@] sedieth geqrgifumenated] |y to bind to mRNA ands.pmavent
e expression of specific genes This has lead to the
Jevelopnent of "antisense therapies" as drugs for the
treatnent of cancer, diabetes and inflammatory

[Oegi] X%F’sréﬁq %é%&swﬁ\%Vﬁesﬁuﬁ(tiQ@%' ¥reRu8 ra‘b\é%umately

for Uan t herapeuti c use Accor

'dBMng\@ H‘@Saﬁlﬂd@ﬁttp §€¢1§éatﬁélﬁ9&up@ ang SHEPY vkl @@pméeneous

suﬁ%gi%ﬂcﬁa§nﬁéﬁﬁédqgﬂﬂé: Nugﬁérﬁé%pWagele'ftt cUUPiHJt; dake ao%ﬁl'oger%ous
to reduce the expressi on of I FNa pol ypeptide in a cel

deaﬁemmweﬁe%&w@%%uce in IFNa activity and reduce the
preactiviation seen in HCV infection A polynucleotlde

O A T R A Bb B S ot

cy&m@mtyl]aerbsmbmuriomzercf BldtragydROIR-oxo-191-1-@BazazgpiMNAsacetic  acid

e L OB T Mk e Ge TP T RIS, AP 0 A R

out above, the inventors realised that preactivation
of the IFN systemis associated with a resistance to
antiviral therapy It is therefore apparent that siRNA
nol ecul es that can reduce | FNa expressi on have great
utility in the preparation of medicanments for the
treatment of HCV infection siRNA are a class of 20-25
nucl eoti de-1 ong RNA nol ecul es are involved in the RNA
interference pathway (RNAi), by which the siRNA can

|l ead to a reduction in expression of a specific gene,
or specifically interfere with the translation of such
nRNA thereby |nh|b|t|ng expreSS|on of proteln encoded

o g 1A Ny e
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conposition is in the formof a creamor the |ike

Conposi tions conprising such therapeutic entities may
wheoowasrod n a nunber of ways For instance, SySPEIER2009/054720

adm nistration may be required in which case the

entities may be contained wi thin aconposition that

may, for exanple, be ingested orally in the formof a

tablet, capsule or liquid Algernatively, the

A %Plgg\g% %)l’egébor{?s‘{ndatﬁe BQ\%&' rﬁ&ﬁté‘" @olbt)élnh@j §§} 3 ﬂp ['Zr'&@ (t,eJ?l?oxy-4-

! ream | njections ravenous
[[3r{Aimegviamin@propy chlélﬁf@@9]54'96@%@]0&4OﬂeﬁfYUSJ?EhQPyliﬁﬁénol-Z 3,4,5-
tetRIMdbLRSx IR 1 BRnAHEbRL SILEE8a8y. | nhal ation (e g

intranasal ly) Therapeutic entities may al so be
incorporated within a slow or del ayed rel ease device

[Oirgqmec&)\/éil‘i&ﬁdigm‘rsioﬁ Qf T@mh@ Hmac IEESRbé BdaRd torappiii@hately

t he skin, and the rel eased over week
o0k S ShroweshPrins Biiore Gur e Ao .08 Eilelh fgpaining (o)
[ BEvV([@8}-egrbotyss-[idedim dRig milr) srop et emitinoji4- dSkoﬁﬂty@@blOWntyl]-

calyRi g SR 0 P el Popebnp Sl poian etiihg in o

coatipgitereTPGBds fherrsdstatdepend embedded in aW@MG B6 meatrex.
particularly useful for pretreating patients about to
undergo treatnent with antiviral therapy with IFN (e ¢
pegl FN) and an antiviral agent such as ribavirin It is

{ |

[0é4']‘%5<ﬁ LE @bf%%%t@ﬁ OL%? ptdﬂ P.ﬂ@g orplé@?(ﬁ\déerys{én?%%'ﬁﬁg?@ﬁ}/
Imarﬁumg sukalancers Peluiolf HSdldbdpolyterethilane hsters of ﬂ yérexyatassic

Bbe pre-treatnent with the agents defined in relation

to the third and fourth aspect of the invention and

the antiviral therapy can depend on the agents used
[085P FowAdtioh @er btei.e the agent is able to reduce the

activation of the IFN systemin a subject to be
Ingredigited but not to reduce the activity of subsequent
SoRndI®\HS #6: t herapy supplied to the subject, #hgn the

h of time can be very short For exarrpl t he

H%\{T@% tt could be treated concurrently, or egﬁﬂ with a
watenbi ned treatnment reginme If the agent is 800 ml

di stinguishing, then the |l ength of tine can depend on

the nature of the agent For exanple, it is known that
[0Gek A@@hu@'m biy1Gs%ppim efdSautoliRbdsl 5 wak @separasiyddigsotvingghe Solutol®
Hé{\_ﬁ; §,¥ &} order to be cleared fromthe human body

refore, where the agent is an antibody to the |IFNa

A gniutipp bl 0 emén of BEM6 BF was prepatesibysheekingreatseto afempegature of
ap%r%&ln?a\(&f ¥Erc! hﬁr\‘/hd a3 \%@%%Sé’c?% tﬁé‘ﬁwb %B%at&h%ﬁ@@{rr&@ ntil a

e su ied to the patient
hoerb@amﬁoeés AYsNegaisn Wes iRrates- ﬁhﬁesqﬁﬁﬁn&ﬁi‘swéﬁ lefhsaelnor aeflifepelged in

acﬁéyrsaquﬁ&p&mm@rzet %%/Fn@rrm;st&e net hod of the fi rst
asp ect of the |nvent|on may be |ncorE)orated into

Bogh ﬁo"‘l*m waEc BEidni§9eiben apd rsPravadisse Nb?Tttﬁ’é‘p?rﬁ%‘ﬁt‘l dho°C,
Olll'lh_@‘l’etei@ed%mé/ EGBEC oo lobtairf @ poW@dravHarE88told a1S! 15k kidhestable
ogi L*'E’!)ét having a viral infection of the liver
e”We 89 s@ fiN@ ™0 antiviral therapy that includes
stinmulation of | nterferon (1 FI\I) activity, conprising

o6 B R i ofo B g8 ot e 1 AT Pl Bt At one Boory
pegnexbjEsaciive @Bmcbut&bbndgmhm’etoambls bdinal oral dosbyefazm with P-gp
nally, (ii) nmeans for conparing expression of
m@ﬁﬁhgcﬁ%&@ i the sanple to expreSS|on of the sane
genes in a control sanple By "neans for analysing in a
sanple froma subject the expression of at |east one
gene from each of the groups of genes |isted above and
shown in Table 2" we include the specific binding
nmol ecul es given in the first aspect of the invention
that can target nol ecul es representative of gene
expression in the sanple In sone enbodi nents, the
speC|f|c blndlng nDIecuIe |s an ollgonucleotlde pr obe,

ey .
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(B) Supervised classifier prediction using the B-2

bi opsi es of the two response groups revealed a |list of
waeoogasess (16 transcripts) as best predictors BPET/EP2009/054720

treatnment outcone with a msclassification rate of 19

5% (C and D) Supervised classifier prediction of

PBMC-1 and PBMC-2 sanples did not generate a useful

list of predictive genes vvi{dw any of the 4 statistical

[Oéﬁﬁkﬁl\ﬁﬁ;ﬁ% @%%Uﬁ oVS ?’t NQIGF@ fbﬁnul%ﬁfgtelnﬁ @%%eablllty

Df scr1 m nant SIS, er LT near Di scrim nan
'mWﬁa'PQ§P%Sta%elkfe@?|e§'fe®\é"r/@41H?ﬁ%—ﬁ%ﬂh{éewi Iggmetedlsi f i cat| on
rates were 38 5% for PBMC-1 and 42 6% for PBMC 2
Figure 7 (A) Seniquantitative assessment of
0 %rr%ﬂrﬂ&l’ﬁ%’f‘(%h%ﬁ‘ﬁ*bal st ai ni ng of phospho-STAT1 in liver
IndPe@egses Nucl ear staining of hepatocytes was
ua |f|ed by repeated counting (5 tines) in_ 200
Geﬂecﬁé §8{}fes in B-1 (blue) and B-2 (red) sanf?8s of the
HAMCIEeat ed patients (patient nunbers correspehg to the
qurrbers intable 1) In five out of six non- &ZF)E
tients, a considerable proportion of hepg E&/t es had
a weak but clear nuclear staini ng already in the

t, ~Di R
(0%, 38 SRR ok R CS:, APbic B8, IR MR By 1Rl wper 0
terbmratsrr&)we dp@rosﬂtrratmg 61 UdI?MGnE@\fwaer aqued| tBNhe (Bptetheater and
stu‘r&fiHﬁﬁl 129 dagleﬁg@-g Qé'@?rps' (ﬂWVEngdr &5 CHROOR er‘is‘?l\?ungﬁgé FENaRBling,

npai re non patients ear

aném&ua@d i o ¢legnsplutiomefcHRMO E@a(ﬂ%%é@/mmwatahal yzed with
Thgl\%ﬁﬁnéaslg ﬁlgg: %t‘rﬁlsglaﬁh(no\'/vygbiﬁgd glotﬁo g‘égrlo%'nra%r\y‘ BG*ceQF.dr @Riucire®
44éﬂétwaﬁai'%f3§ﬂm'ih'%?%0§s ﬁﬂafﬂom ave dﬁ@@rﬁ@ntvr?é left COO“ng and spray

dn@dj l IngEtFQbmFéﬂaﬂ?e segusenceuTher Mﬂi@@ét@réﬂb@()ecf foCotddh a powder
anel s represent the patient nunbers as al read

Whﬁéee@e'v et it wasHieripiiehie pahembedsdn @ hEMoE Eﬁﬁt@‘nts

with a rapid response at vveek 4 (nunmbers 1-10) The

074 Y56 BB GV M o P arl R B D Bgacase poory

peﬂﬁedbﬂﬂmcmvda phamfaeeatitabingriegiehetoLbtama Minalagralddoaage form with P-gp
in LIItC ecotl d sequence of human Interferon Receptor 1.
éﬂ? @piﬂ acid and nucl eoti de sequence of hunman
Interferon Receptor 2Figure 11: Amino acid and
nucl eoti de sequence of human Interferon Receptor 2b
Figure 12: Am no acid and nucl eoti de sequence of human
[072h EXAMEL &16: Reepation obe PEpainfybigind fotmalatigst $ystesn (Petmaability
. i . r I .
P S S T oD PR Rl L B8 o880 Sdecinate)
outpatient liver clinic of the University Hospital

[07%3138%04‘&%% p@ﬂégg,tfor perm ssion to use part of their
di agnostic |iver biopsy (B-1) for research u oses

APTHeOORY PEEMIERIafRE V] H@ﬁ%@%'r‘%@@@“v@?ﬁ%@b a:aarlom -4-
[[3&(a|h1eérﬁ’mﬂnﬁ6 hRRYIra&Byl&in e 4-6k6blﬁ>}ﬁ@m6pé|nt Jbé?bJShyﬁ]ér(ﬁmb] -2,3.4,5-

tzerl and) were aske
O T Do PSP SE IR NG AP | ent s agr cd@00d0
undergo a second liver biopsy (B-2) 4 hours after the
Lest, injectign of 1 5nmg/ kg body wei ght pegl FNa2b
[0%%E§$W¥H $&§@f of them were Caucasi ans The first dose
TA&HS:ri bavirin was given after this second bi 6hSyng o
HF;i\)(@iEg_further confoundi ng factors The proto S
approved by the Ethics Conmttee of the UniVversity
Hospital Basel Witten infornmed consent was obtai ned
fromall patients Blood for PBMC i sol ati on was
coll ected before treatnment and 4 h after the first
pegl FNa2b i njection The patients were treated with
pegl FNa2b (1 5 ng/ kg body weight) and ribavirin
(wei ght based dosi ng <65 kg 800 ng/d, 65-85 kg 1 g/d,
>85 kg 1 2 g/d) HCV RNA was quantified before
treatnent |n|t|at|on and at meeks 4 and 12 of the

.. — a4 o, . o ~ A r oy
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only the magni tude and direction of change but not of

absol ute expression |level. Scaled data were used for
wa@baostignnang anal yses. Unl ess noted, all other POBEY®e$054720

were perfornmed using the raw data. Data anal ysis was

performed using Expressionist(r) Analyst 4.1 from

Cenedata AG Genes were required to pass a t-test with

a P < 0.05 and have a nedi %hfold change of 1.3, 1.5,

Mi SafnQkelRlcgat er between the paired pati e5§6$®rpl es
|gro@rg aﬁgas? é)g/o of pat| ents within each groug@ or the

Prignpirk® (ol stpess sivicplgie)pr edi cti on of |iver BPHPEIE
AcPe¥IBI 288V %ﬂor?%@sadh%r%s thBidaESIRBAMRXRIE): Weeko 4
roupi ng criterion statistical tests were use
F%@?@)E@ Aumgtearyfuma@f)ne, Sparse Linear Di scr?-hiMant
wd#heal ysi s, Fisher Linear Discrimnant Analysis, K
Near est Nei ghbors). The m sclassification rates could

be determ ned for every test used and the one with the
[075pwesblutiet @f Was %s al/acsfeHPMT E67w5§%répsa@éoaby Gieatii@ wettegeto a

el AR 8hobg R PAG AP YEare Do O Fer G e wotgy and

stise entd forhiy a dgmogéredug engmensioo lvadi fognedT AR ,susfeb8ion was left
P1 tracted
co%’% §nd eglﬁ'%és'ﬁ?%%% %@ MJ@%@ %gﬁ%\/ !
Thaco@talrmdringt/IG Efamjtﬁtmtwasemeaéed s to apprexomstely THECRINA W3S was
dispGEE FEnI RIS DRoRITIRIGRRYorTES BR chéitem a virus
everse transcriptase romega Bi oscience
Wal lisellen, Switzerland) in the presence of random

[Oﬁéﬁxwfﬁ (45 %%)boﬂﬂq [fi%?ﬂﬁ’eﬁ%rﬁﬁé)‘ %y@rﬁéﬂ'%ﬁg%%g&-%xobutyl]-

reac on re wa n
cy%{wnméwbm]amm] A0 e&est’rairmoﬂéa@ﬁ.%ﬂrbﬁa@azgm@ﬁ@&em acid
wakaaikéd gatheP Rfth hhErodry&hMne %ﬁ%@@%%@e@? Weﬂfsﬂ@%n@@ﬁ%/@ A

on SYBR green fluorescence (SYBR
tab@ﬂ#%ere%?%%ﬁge% Pausier gpxt@et 9ont%wg a8 RT3 L5 S ) Brbxy-4-

[[3%Fﬁalnhy(muﬁ@@ro@wmétwd{smmop?@s@gi]ggﬂwggggwﬁggﬂg@ml 23,45
i ndyci ot ei n
tet@é%{@'z ﬁ% gﬁ&l%ﬁﬁ'ﬂe “liRgede é@gl gned across

exon-intron junctions. The pri mer sequences are shown

07 Syfrice <ppsont) o' BET 5 BN Ee WS " Eplede Bpfrpmarey

60f@anABRDBpraydd tolorsea vmjmgﬂayanomtb @hﬂxtore: tabtetsodgntdiniogBE Re-[[[1-

R A 0 ST SO RS ATF DS S8l PSR oo
nyl?«ﬂU)OO]sZe@}&éﬂeeadetce%prrﬁstmreﬁqump1 ae&jICBla@@yst@nﬁlyg in a
co&ﬂé}%« TRESIOMe Ryt Qrfnbécib%g il 8RR Eé?na

cal'cul ated relative to GAPDH from t he aues usi ng

t he forrrul a 2- DCT The change of expreSS| on in paired
liver biopsy sanples was cal cul ated as a fold change

according to the fornmula 2L(DCT B-1 - DCT B-2) Box
(0731 EMME’&%L&%' e[l of @d>-p inbibitng deran UAtian SYRieH ﬁFéV”leéQ‘l'
imPRUiAg BESStAHRRIL A adtie FoRRyCaIglzdd diddrivéy)si on 4 00 for
Maci nt osh, GraphPad Softvvare San Diego California
USA, www graphpad com 1.2 Results Patients and

[07R¢ 5 ponsatioh @edtabt:nent 16 patients included in this

tud 6 wonmen and 10 men,. were trea i
Aty oo R R AT R St ke dik iy B kpaonst
[[3ﬂe|gieﬁhlmbbno)pmylvmﬁhylamEmn}al4—omidut;ﬂ]lcjzxmdentyﬂcarmbrqﬁammio]-g,3,4,5-
f, the e ies, the pre- ment
tetﬂhgdr%-z% ﬂhq%%n%g\%ﬁ'e]es?e%cgﬁ% ﬁ?opsy (B-2) g’%@'gi d 4 nh
after the first injection of pegl FN a2b W have chosen
to anal yze gene expression 4 h after pegl FNa2b
i njection since kinetics of the induction of |1SGs by
pegl FNa in |iver of chinpanzees was maxi mal at this
time and was followed by rapid down-regul ati on of nmany
genes (22) W realize that we probably m ssed the
up-regul ation of some |ate induced | SGs, but because
of rap| d dovvnregul ati on, we vvoul d have mssed nor e

1 SN~ - oy . -~ o a1
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quantitative analysis of the phospho-STAT1 bands
reveal ed a nmedi an induction of 3 6 fold in RR patients
w@pahoa3@of ol d in non-RR patients (p = 0 03) PCT/EP2009/054720
Phosphoryl ated STAT1 translocates into the nucl eus and
binds as a diner to specific response elenents of |1SG
pronoters (26) Assessnent of nuclear translocation by
i mmunohi st ochem stry, usi ng%1anti - phospho- STAT1
anti bodi es, should potentially allow to discrimnate
bet ween STAT1 activation in hepatocytes and ot her
[08%0¢ Fushesingsedients:n t he bi opsy material Analysis of
LaB@khi@d biopsies of RVR patients reveal ed a m Biggl
nucl ear staining in B-1 sanples and a strong_ stalning
HAMC fBst hepatocyte nuclei in B-2 sanpl es, g@ PHA ng

Mitrabgstalindcaliuloneg! FN a (Fig 4B) In contrast 1oatalmg]out
R patients showed a rﬁgﬁr kgabl y

Pf'moniéﬁ%munéfta'i% gﬂ’ O'ﬁ tern In the pre-treaf
Aekbsﬂ@QIOG\S (ardorbBG@EarpiyOp0s tolloriabdilidor pRkieyt es a6 meady

P%ﬁ%% i reeC|I bl e cI ear staining, which déql not

898 fiogy “’Eaﬁgﬁl es The visible increase’if"

Watecl ear staining in B-2 sanples of non-RVR patients
originated from nucl ear translocation of STAT1 in

Kupffer cells (liver macrophages), and not hepatocytes
[0g1FAgispBysioxcefi Wb inum offLaBBATI® was papdred by d@bb@ingalmjLabraso@

i Bl t t | |
o S8R RGP0 0 5 e At o
terppryaiuiee @f PRPrRREENN 61 (ot iPME E@uvgasm;devht@ the%tea@dewaﬁeh and
stntr&?uﬁh %Wn'l nB&ls"WRYerstort \ngs Riridi. ngweoéusgg‘l%mﬁﬁ\'ﬁ/as left cooling,

phospho- STAT1 to pronoter el enents of
ang H@?L@ﬁ@n"ea &se seltrn pfeHIIMATES (1% BI/MUimyateh Bofh paletiaps were
miRdd Bodthénd B- 2 bi opsies by perform ng el ectrophoretic
nmobility shift assays (EMSAs) All rapid responders
showed a marked increase in the STAT1 DNA binding in

[08he (33)3-Hagpl ES- obrbosz@m[pa(aﬁnetmmn)@rprRewbmenM -oxobutyl}-
I | a
Cyé?@eﬁ“ﬁﬁ%raswrﬁa@wﬂc% T L L e

wasimaiked egethes with nicrotmsthlisé ocllutze sPriiojak®y AehdSARaBEBRUVE. A

rrel ate better e .t.herapy .outc sults
afi e et Ll B, BB FARE 130 4P R b S 4-
[3t(Hienetiptaanic@popgimeth daminb 4 -arthudtl]cylildfeatyfcarbenyilaminbe2,3,4,5-
e [ bet ween RVR and non-
tet%&hljgé %nﬂ”?ég%%gggl}%&%#% S Tearn nore about
possi bl e nmechani snms underlying differential response

[OEQ’{]1 THEVG it RhES Rbe R SNL réé%l@l) %thﬁ f(/lépEB n% rayed to form a

vestigated the I FN-i nduced si

Coamdexqr@ntq the ,sarertealetsl cpataiNHDSS) éé[[t—a 02§d—@e'60>fyr4:rﬂ$ (dimethyl-
anm@é bt%B{/IFné@h}lé}n QQCN& B%&rﬁcmeﬂwnédﬂ&)ﬁynﬁﬁ.ﬁwz @agﬂ t’éh«léhydro 2-

Conpar1 son of gnalin iver sa
oxgiiHal-RFAEeRING- iﬁ@et§a"1‘1=‘ej LS %erﬁﬁu'tegna acHRH V‘@%’ﬁ’ lv@lbt"'ﬁo'(@ was
thérBstbSie ehibdugdd iarm HFMOwEeahathg PBMC sanpl es ori gi nati ng

fromthe sane patient, allowed us to obtain

unequi vocal evidence that patients who respond poorly
to the therapy show pre-activation of their |IFN
system and that the preactivation is confined to the
liver and is not evident in PBMCs. Inportantly, in
patients with a low initial |1SG expression,
representing future responders to therapy, activation
of the IFN systemin response to pegl FNa di d not
exceed that seen in non-responders, either before or
after therapy. This coul d suggest that patients with
the initial pre-activation of the IFN system future
non-responders, have sone defects at steps downstream
of 1SG expression, nmaking themrefractory to both
endogenous | FN and | FN therapy. | FNatreatnent induced
the STAT1 phosphorylation in all but one patient.
There was a tendency for stronger STATl actlvatlon in

~~~ ~ O~
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I nprove bioavailability. [002] The invention al so
relates to a pharmaceutical oral dosage form
w@oovasmning at | east one poorly perneabl e actiRPEI/EP2009/054720
phar maceuti cal ingredient and at |east one
pernmeability inproving substance, which is
t hernost ably enbedded in a water-soluble nmatrix of a
water soluble carrier, suchyas a pharmaceutically
[OS%Z APl € §alf’|re BhatiQy o?rﬁjlfﬂ}’ﬂd“élloﬁr\wﬁérer@héaééwg harmaceutical
chni que er wt ryi ng D OF
mgrwzentmﬁy dmd[te%*merwuwh%@@rmﬂ@ l,bwamﬁ@wgtsuesaance
i ngredi ents (APlIs) show poor bioavailability after
oral adm njstration. Nunerous exanples are gi

agrv
[08t5ﬂ1eAﬁ"| £ R0sl | Perm$ebigo RCthiea PheiMese diceh Bingreq 9”%&(%3)5% [[[1 -2-(2S)-
catbdRy- @A[[@ddm{ylaﬁﬁh@)pf@ylﬁnmﬂammqyf-@u@om]lcymbddntygc&u@nyu-

ounds are r erre to as
kA L A Bt bR e inatia.
[08931] opbpr e P apiatatisn cdfas Sinfxturat acmraursr)@tveﬂwqua&rﬁe}eﬁstluqmurﬁ@ovung
Am don, H Lennernas, V. P. Shah, and J. R

Su@t?%cgﬁ A theoretical basis for a bi ophar maceuti cs
Apgraxgnatélp §8 igfaf sadiiroapry lae was webla&d iofo apdlassplasnba aodn (2H0 ml)

ro 's | ut | . in vo_bi gav I|t

angha?'#hgél\ﬁ?es. S"iZ:ééfg&A@g&@/lQé ? 9 ngfg %ﬂ)rgﬂft Cyoih (art A,
Appreginiatele 98tqiofeCalerad rN’I(ber@B tvas h\mlgmésnto@ dlagy @Iasm Iﬁecon (500
mIRRY o BRI 1hb o & 23pBEBOAY WBETEBR Ly Bl sog (par B).
Apgroxiseately |208rg Bt§0@tla%§ yves @6%%@@'“'@% Br archhpwmeggpised. The
reguﬂfne muIﬁh?e P&Ht&iReg 'tHeF&Br%t\}érnﬁué %errn?e%bﬂﬁyen%ﬁ‘rdvﬁhgeé@)%h@és in the

per meati on enhancers which fecti'vel'y increase the
forﬁwf@nﬂ@w&muﬁ&wa'@m ity of dr ugs e.g., in transdermal

drug delivery systens. The exanples for orally . ,

[083(11,?1?% 2} BrepdTatighyt i Hermapstale é)PY"H%rt foymylgtsy CO’{@O'&? an active
phéeeRedicaging R dichar DyitidueBERidabliy iIbRSBYfsubabh@e

 SXSL ST 8 P20 P B0 5 B3R g

in mﬂbgmﬁewrifiéaowaﬂey apeppredbeatdiCv Soplar hydregdn gradsphate.2H,0

SRR P SRR b o RE1 BT Y b oo
ag) MwsiwdemMntmalsoptlmpeml @ f %dnmﬂ]ysisdvzmhmrﬂhcmsolution and an
adﬁi‘g&n%? e o%ﬁt tbﬂghnfr%ﬁv\?atgﬁf ?‘2 0% ?ﬁaoﬁgfrﬁ%q e{e@é)’%r was added and

ous
coplad ttot foom rtr@m(elraigreP)Jnderheorwne@@ne@rm She entfyingc belvtiped was

présdégébi. t| a\ngnunbgr()f Pgr}ngﬂ#ee%%tafm 4/39’8%1 r?%{rp%anbélllty improving

su@qt@nu:,@g (prapRied pr\geﬁerp o) tg,thlg aP 55(3.Ne$§)lutlp6 and fprogenised.
ounds, perneation through the intestina

[Of@ﬁ) nF'ﬁ &PIUtieA YV%S $RrANRS éﬂ”%? BURiB-14cpinierreydmsport from
the enterocyte bac% to the intestinal lumen. The
nsecretory transpor S invol ved may i ncl ude

T.P- gl ycoprotein (Pgg)°Cc (bel onging to the ATP Bi ndi ng

A ﬁsette (ABC) sug&& famly), the famly of nultidrug
SPELP'st ance- associ ated proteins (MRP), and possibly

Floot:hers. For substreéatdshand nodifiers of these

NSEEretory transporfers, i nhi biting secretory transport
can’ i ncrease pernea |on in the absorptive direction.

AppBationatgst, J. of2PWarm Sci. 2000, 89(4), 429- 44).

APIthe active pharmacgubiy¢al, i ngredi ents may benefit nost
f'fom i nt est i nal absorptlonenhan0|ng fornul ati ons.
[005] In order to address the probl em of poor
perneability the literature suggests many perneability
i mprovi ng substances, |ike nucoadhesive polyners, pH
nodi fiers, perneation enhancer and efflux inhibitors.
[ 006] The term bi oadhesion refers to any bond forned
bet ween two bi ol ogi cal surfaces or a bond between a
bi ol ogi cal and a synthetic surface. In the instance in
mhlch bonds forn1betmeen nucus (e g. |n t he

. ., = o, T .
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(BCS I'll conpounds) that can be prepared by using

comercially available materials and standard
w@e@easres and equi pnment. These fornul ati ons aper/EP2009/054720

especi ally useful for active pharmaceutically

ingredients with an even |lower perneability than the

normal BCSII1 type conpounds, which are defined bel ow

as conpounds havi ng a bad nmeability. A further aim

is to provide thernostable tornulations which also

show an i nproved bioavailability. DETAILED DESCRI PTI ON
Therresying| R/ENBIDE POAIBTT CPRINSH eaeattive Mharmacgrtiqak ingfesient and
vafiQusGRIFRERilly PRFoG Y dsihbg at | east one perneability

i mprovi ng substance that can be used to inprove the

bi oavail ability of a poorly perneable active

[089 8B @dhipeatsionn@tdiitent and to phar maceutical oral
dosage forns containing a water soluble b oor |

T GRS GO o At e T e sty b daea: Thegiom & blend was

mddeastwegrenp&spieadnateiyt465i g ofatke powsetpsddusee in Steed esgabrley with

145150 REHIEDLILS Yol JRLOKIA% SHISLENEE L8 BST HIED Fobies wore

coperessexbuding § hydrpulio\presy: subst ance can be t hernostably
p.embedded in a wat ejs uble matrix of a water soluble
‘carrier, such as a pharnmaceutically acceptable
t. carrier, by enployrd@ an atomni zation techni que
grtogether with a dryjng 5 &Rpiohg HubleloohSadnown. t hat
it is difficult to 1ncorporate Iqu|d:or sem -solid
Masat eri al s, such as’dungactants or oils, for exanple,
pol ysor bates (Tween 20, 40, 60, 80),
pol ygl ycol i zedgl yceri des (Labrasol), and vegetable
oil, etc., into a solid dosage form especially in a
tabl et dosage form In order to produce a conventiona
solid dosage formfroma liquid poorly sol uble drug
the production of "powdered sol utions” was suggested
by Spireas et al. (Spireas et al., Powdered sol ution
t echnol ogy: principles and nechani sns, Pharm Res.
1992, 9(10) , 1351-1358). The "powdered sol uti on" was
produced by adm xing the liquid drugs or drug
solutions with a selected carrier. The product
obtai ned by this technology is a physical mxture or
bl end of a drug/surfactant solution and the sel ected
carrier. Exanples of these kind of formnulations are
di scl osed in WD 2005/ 041929, WD 2006/ 1 13631 and WO
2006/ 135480. However, a typical drawback of the
resulting powder is its' poor flowability, especially
its poor thernostability and poor conpressability.
[018] In the framework of the present invention it was
surprisingly found that a perneability inproving
substance or m xture of perneability inproving
subst ances can be enbedded into a water-soluble matrix
of a water soluble carrier or a mxture of water
sol ubl e carriers by using atom zation techni ques
together with drying techni ques. According to the
present invention the perneability inproving substance
is thernostably enbedded in a matrix of a
phar maceutically acceptable carrier by using an
atom zation technique together with a drying
techni que, |ike spray-drying, spray-coating,
sprayl ayering, spray-granul ation of an aqueous
sol ution of a pharmaceutically acceptable carrier
toget her with an aqueous sol ution, or an aqueous
m cellar solution or an aqueous nanoemnul sion, or an
aqueous m croenul sion or aqueous enul sion of the
perneability inproving substance. The above nenti oned
conmposition does not contain an active pharnmaceutica
i ngredi ent, but can be used to inprove the
perneability of a poorly perneable active

' . I 1 g, F ~Aa~11 — I T L Y, 1
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255-70) low or poorly perneabl e conpounds (BCS cl ass
I11) have a perneability when tested in Caco-2 cel

wo poveasmh4 equal to or | ower than 5x10~6cn sec. PCT/EP2009/054720
Therefore, in the franework of the present invention a
poor perneability neans a perneability when tested in
Caco-2 cell lines according to Xin He et al. (Int. J .
of Pharmaceutics 2003, 263,,4,35-44) of equal to or
| ower than 5x10~6cnisec. In the framework of the
present invention a bad pernmeability neans a

Clgigsneabi | ity when tested in Caco-2 cell |ines
accordlng to Xin He et al. of equal to or |ower than
0.5x1 0 6 cnm sec preferably equal to or |ower than

1. oA Beimesighlnpeliccogipogif o ForpiyisiIY 3t iRast orerRaimeRailityimproving
7§ R6e aMBeddedams Watgr@ol@bl@lmamnoamarehra%lsumyof itHe dHE0RA 5f

20% or even | ower than E even. | ower

| ower than.,
t $74 pefWQaQWépr%'P%P%i‘%f&eﬁm%'ﬂfF %Q?rﬂbea Y dMRRONP) j t y
| SUbEVitETarfIEaEd \ﬂéteEsoltﬁtﬁB&}atrfﬂT@ammt By prewree el tetaam’ylmeeenal

PR BEEHL o8 ke VD It Sa T O5 PR S0 CG iR by
ammlcprhtemsancactlmaﬂ)hadmacgzsltaIldgreteent[ 033] The poorly
per neabl e conpound to be processed according to this

invention preferably a pharnaceuticaly active agent
2. ahhk tbammdséabishendid ko p asitianresticgrEisigds clagmm i i vararéin thenatdeast one

a&?&%ﬁbi\it%%ﬁrﬁﬁﬁé@u R it %??s%ﬂtfﬂonp'doaqdh% t@&?ﬂ%@l polyethylene

agiyqal §,0p@suesetr &/t Ea'ﬁ'?GSh <5’£§u$%9ivtserylémtf @ted@@ﬂélg@ar?ﬁosac'd
atﬂbl?céﬂd@b@%e?ﬁ md%BEéprﬁQt’e' @%érﬁ FnonBLHi- bap?r{zl% e | b&l?ethoxylated

uncti on agents, anti - ents,

il H@'vpolwéi*ﬁ@ﬁ%wda@é«we%mﬁq csiip 8 T Zahygiroxystearic

agtid, ThE linREREN ﬁ@@@érﬁes%i’ﬂdﬂ@@fr'an:rSg(ﬂ@Qﬂ)Fo%nd@t i
neopl astic agents, anti-obesity a

FP&'YOXM‘?}PYJ??% %?%H'tmg'em&n'ﬂ‘?”ﬁg t@ﬂyg'foxéﬁ%ﬂ?@ propylene
agldot-hridyib&Hpey| 8 it pyler’yicolt dapBAcapate, aRY bRAIpYleh Glycol-
bet a- bl ockers, hypnotics, i nmmunosuppressants,
nAPUPEREI cs, cannabinoid receptor agonists and
antagonlsts cardi e inotropic agents, cell adhesion
tor cor.ti costeroids t.oki_ne,recept

. LB Ori Tl s POl pred§ ST 3 PR e atfeast one
appemesbilithinspraying sulidtanee épltabrasai®@, Sponol®tHS 15, Capmul® MCM C8,
A %;ﬁ&&b gédcf?%/n?%fnpé ?Pégg&s‘&p‘% Pe@u?}%rérémoﬁﬂq%'éi Tygen® 80,

axan rates and ot her anti’-angli nal ageén
anlygt@Bba T aarol® 2k Gapey o) BIVK;, Lebiatsic® %ﬁ;dJagmiy@g@ 90 or
?@x hor nones and stinulants. [034] A
erre class of poorly sol uble conmpounds are poorly
soluble (39)-3-[[[1-[2-
4. (@%%arﬁ%%@&?&)irébn{do%&ﬁj b&ﬁﬁr@xﬁgadﬂéb@) NoPMES TR B ARE AR -

4- oxobut yl ] cycl opentyl ] car bony
aPhass p) gomprises ap @pqngafr@acgu%mgre,q_eft fpemelated pitpg-ppwder,
@\rﬁﬁtﬁlé§ p@ﬂétg,mlérog[a‘le[rés{ &raThblét, bﬁéthe é‘ebb'rﬂf [Q'{al‘,e b) comprises a

sul f on -2,3
l—ﬂl‘FW&&a %1"}’ Eﬁ'n’“ﬁ%%\&ﬂ”] a&ﬁ?')r‘/?ﬁilgé? ﬂ@k 0'3/ ’B%ﬁf’o igeted) gpid active
%Hdr@bé&&alﬂﬁg’ﬁecﬁbdﬂ@h’ poctly [pedheable \!Sie!atfalL suubdg dubstance (BCS Il
,1'-b Ehgnyl] 4-yl]sulfonyl]-1 Hindol -
ﬁﬂﬂﬂ%ﬁ? onyl ] ani no] net hyi ] benzeneacetic acid and the
like. [035] A water soluble carrier according to the
present invention should be pharmaceutically
acceptable. The pharmaceutically acceptable carrier
shoul d preferably be chosen from al kyl cel | ul oses, such
as net hyl cel | ul ose; hydr oxyal kyl cel | ul oses, such as
hydr oxynet hyl cel | ul ose, hydroxyet hyl cel | ul ose,
hydr oxypr opyl cel | ul ose and hydroxybutyl cel | ul ose;
hydr oxyal kyl al kyl cel | ul oses, such as hydroxyet hyl
nmet hyl cel | ul ose and hydroxypropyl - met hyl cel | ul ose; -
car boxyal kyl cel | ul oses, such as
carboxynethylcellulose alkali netal salts of
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[044] In a further aspect, the invention relates to a
process of preparing a solid pharnaceuti cal

W@ 000pas(204 on conpri sing a water sol ubl e acti vePCT/EP2009/054720

pharmaceuti cal ingredient having a bad perneability as
descri bed above, conprising the foll ow ng steps: a)
di ssolving or dispersing at | east one perneability
|rrprOV|ng substance in watejs to forma mxture; b)
I I '

A B Fmp: ‘*bﬁ“n&g@‘”?t G DR U e B
V\l%haéﬁs Q@IFU'ﬁ‘Pfea'i'ﬁalﬁqkﬁgefddﬂm@QS%terl al in water to the
m xture obtained in a); c) optionally adding one or
nore additiognal auxiliary materials to the m xture
6. obteRAEnaseyticy| C%’F‘p%%'uonaﬁ%(’f&)”gé?) Falm hgvharein fegagped phase is
o@pené(mg@la 4ostRg oRthéfirsCphasB. the form of a thernostabl e
coating layer onto drug particles of the poorly
perneable API, or onto tablets, pellets, granules or

7. capsmemmet@imﬁoegom he;or:mmg ioyanper oeiat 45‘6AFHere|[1 R ctive

P -abl d bed ab
R S el TRRRET 5% Bpl PEr BBl Biuct comprising an

APl , a perneation enhancer and a water soluble carrier

8. Ia'gs‘] Bgog?)ésn%lr?zep:jahﬁg %?hegﬁgg?bllggfqeée%epeds tIOH C&T]EHJI%Q& Ieest one

prespaalbility inaprpying seleséance embeddnﬂboelwaterrsowlmnatex regidgprocess
V@t@{ gl ubl e active pharnaceutical ingredient having
d pérneabilit sai d process conprising the steps
for egEsplvigy 2 tfﬁlﬁefsm aibeest gnarneseakiite gnproving substance in
conmposi hRptosmyisshikdiRed above, wherein said active
pharmaceuti cal i ngredi ent is separately dissolved and
m xed) HEFARY WA s Matrixiferming maigrialdy theyfpixiyre phtaipg in a)
sol ut i ogr LfdirghesoMiodrof Skt RbRb B AtHX for@ngl MdeR ireWaRt to the
in water; or ji) the solution or dispersion of the at
| east oWB‘tLﬁ%PH@%pIW &) i nproving substance in water;
or i id)) ogtidAalyr addingeorstinidre aakilid Xidtdrrlsytonhd Ribit@re Sbtaied in
wher ei n_sai g active pharnmaceutical ingredient is
di ssol V&P’ @fe sol uti on i) or mxture ii) defined
abovei) m1y|ngmetr|nRtLB@bbltblned irof) drleg one or nore
na au jerials
o0 o e BodRBL T BeToah Ml olBro FotsupFfape or misture
f drpeoheshildy infipoviegl sbiystaeps pnd gaidneatef sdubde pratixes seast 80%
[ abl e and remains

ﬁ‘&?fﬂpﬁﬁta@g ?tb@m%ﬂ%‘\%ggﬁﬁégtﬁe ting tenperature of

the mai N permeation inproving substance and even when

. tA‘Sch@%é ﬁ pbéda‘hﬁéﬁ ihdMho8Bbikisyid &frﬁB&Quoﬁ%fﬁ lishhg étrié’zﬁﬁ B

er nea nprovi ng substance 1s ver ow suc

I mﬁa@mﬁnee%g aykstance weYoedgriin 30vaterspukle 'B@\I@K Stah’a(?’focess
2prRingeven when 10% [047] The fol | owi ng exanpl es
are onlé/. intended to further illustrate the invention,

i n noy edigRadng or Q‘ﬁ@erﬁ'ﬁ%r@@r%"‘t%%@‘x@ﬁ’ﬁ'ﬁ%éﬂ%ﬁw|”&ié‘@ter to
herein @f@anmktuﬂ@ened to restrict the scope of the

i nven an 048] EXAMPLE 1: Preparation

P gp D nfPngT s e AT BTt he Ra g SuSHarte i
[ Ir‘rpr ovi Igng nsiktiD & eiigined B d)abr @Ry 4 golitionl o GpgBRt of the at least
gl ycerides 4

Boor |y SRR s RSB vERPBbE piirgigptained n ),
( 3S) 3- ptiotally2addd§) oneanr naocy -adxilidrid n(ati rizxt tythea mixtaE pbegined in
oxobuty cy% opentyl Jcar bonyl Jam noJ”. SAS-t et r ahydr o”-
oxo-1 H-i-benzazepi ne-iacetic acid 150.0 ng [ 050]

Furt her 1ngredients: Monobasic sodi um phosphate : 17.0

ng Di sodi um hydrogen phosphate: 6 1.5 ng Carbopol (r)

971 P (Polymer of 2-propenoic acid) : 12.5 ng Sodi um
hydr oxi de: 6.0 ng Labrasol (r) (polyglycolyzed

gl ycerides): 50.0 ng HPMC E6: 50.0 ng Water [051]
Monobasi ¢ sodi um phosphate and di sodi um hydrogen
phosphate vere dlssolved |n mater to obtaln a pH of
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honogeneous suspensi on was formed. The suspensi on was
| eft cooling, and resulted in a clear solution of HPMC
WEB00A8Z4 M) in water. Both solutions were m REDEP2009/054720
toget her and spray dried (INLET tenperature = 145C,
OUTLET tenperature = 900C) to obtain a powder where
Solutol (r) HS 15 is thernostabl e enbedded in a HPMC E6
matrix. [067] The obtai ned gowder was mixed with
regul gr (oY one poorly perneabl e
aCtI(@ dﬁmgﬁgiﬁﬁyﬁ%g ma&#t%?@@t to obtain a final
ow%@re@d%%g@nfoém Ut pt ijﬂid pamasotityfPeyRcs UPPBecE oBWjxture
W%gabﬁlty ifpr8NAY ald®ihcBE aAd RaRydt&hddRitid R@itrix is at least 80%

formul ati on system (Perneability inproving substance
‘g/""cégltrﬂf'cﬁoFaé(J"ry)mﬂtﬁV'al&’fWPE@T‘BQS'E‘PWCH yl laurate)) [069]
For mJI atl on per batch: Ingredi ent s: Celucire(r) 44/ 14
g E6: 45 g Water: 48 h 70& A sol ution
1049p Cﬁf’%ﬁ’ reRaBRE e P RACe S RRPSEYN KRRl JAPl S?'Bb'ﬁ
t sotpe bazﬁrufaeelﬂfcalan@émﬁnmt/ﬁb)a R GerrAMlitEGaidasoceesl eshprising

the heat . untjl a hqonogenequs. .

B8 slRS bR of Be i eiE bl Bt B R geR i

csephratgly diasavadesul hieed, ibefore thiedatal migtunt isainedfwitHPMC E6

(10% T Al ne. on was

HERF s b D& solt 8 o B Rtle HTebeel Pl oY 22 Ta

V\iﬁshealsscmp@n@edlspersphuoétha@m Eostonegletnéahiity Mpeoviigspdsnonin

% Left cooling and spray dried (INLET tenperature =
8 OUTLET tenperature = 900C) to obtain a powder

vilegne waqie prdliary maerials; was t her nost abl e and enbedded

| & v@heﬂ?ﬁ@a g@ctr%tdﬂaﬁnac[eg?éeil mEhﬂﬁﬂé?Ms%&%Qe@%W@"solﬂ% ior

m xed w th regul'ar excipients and 'east one poor
paxHER B defiged akeyepdrdr Mesolutipe af the ﬁ@‘? edinereraddiiond eakinany

f ihBRlialey dHd vﬂ%?@@ﬂlef&%w hixtdre Gl@tain@@isﬁiﬁebn&wd whereln the sum
capaci ti es. } :

. Preparation o
i ‘Pfﬁh%Y"?‘iehﬁo"F ¢ M ”.?l(tfPrc'STH”%Vé{eé'ﬁﬁ Wéﬁ%ﬁ%@%t PRy p?rmﬁaavﬁng
smi@sdva@c Subistantl (st (ehsadwh a ocBR ey wbtepial, ¥l Ehe active
coI )0 .sucq%lé]gat e)) [073] Formul ation per tablet:
rm ?3'%‘? bl e active pharmaceuti cal
[ ngred| ent: (38) 3-[[[1-[2-(2S)-carboxy-4-

[ di net h m no t - 4- oxobuyt vl cl
A SR R RS A B B E Y oS

Hsptabenyingzaypayreoating, asoeiyrlayeamg dspB@yBgranulgtidnO Fdgzeriryingeand

t GPS: 12.5 ng HPMC E6: 12.5

nﬂ%%%?%%?fﬁvé?llne cel lulose: 102.6 nmg Prinojel(r)

(sodi um st arch gI ycol ate): 102.6 ng Aerosil(r) 200V

( 6
12 ﬂgg%%%?&% %mﬂﬁ gr@%rehﬁe f@émﬁdskﬂo@%ec&a.ﬂéltcﬂaé.m 2.

[WH}”Slﬂgéfdﬁ mtxiflﬁlrpf an am/e%hafrm@ptIWrm@@r\hmmplat@ﬁamte@

byovitRA nglé&abéfetst& rRcloSIRPEALIH & tHimEsRsI 0 Xb iR pbsition

65C. HPMC E6 was added to the heated water and stirred

WFRCPTAinadP #K g deif§rioyeneous suspensi on was formed. The

suspensi on was | eft cooling, and resulted in a clear

's_&lutlon of HPNC\BS"”I’?@ in water. heota
13PRESCRES YATRATBA ARqEMResH ! FBQ?“'QB&F?B( Hﬁfoe?

aditﬂnp'FE’GS thveaspralisipetaedueoud dvlgioAGlie tiesmosthie i Balﬁi co’rﬁimsmon

er si.on was [ofe]0)
(PR BRATS 1 oo EERUR Prar PRl mpHETLRTHAEY Bby

| gramdlbgy Ipatats) ohiCroeptaber grl ds-a tablet.

cycl opentyl Jcar bonyl Jam no”. SAS-t et r ahydr o®-oxo-i H 1

-benzazepine-1 -acetic acid was m xed together wth

m crocrystalline cellulose, Prinojel(r), Aerosil(r)

and PRUV(r). A tablet was pressed using the powder

m xture, containing (3S)-3-[[[1-[2-(2S)-carboxy-4-

[[3-(di net hyl am no) propyl ] met hyl am no] - 4- oxobut yl ] cyc

opentyl ] carbonyl]am no]-2, 3,4,5- tetrahydro-2-o0xo0-1

H 1 -benzazepine-1 -acetic acid. [077] The obtai ned

di spersion of TPGS and HPMC E6 was heated up to

appr OXI rrat el y 600C and was spr ayed to form a coati ng
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substance enbedded in a water soluble matrix, wherein
the sum of the anount of said perneability inproving

w@endpstianzee or m xture of perneability inprovi NBCT/EP2009/054720

substances and said water soluble matrix is at |east
80% w w of the total dry material in the conposition
W th the proviso that said thernostable solid

conposi tion does not contaigy an active pharmaceutica

141 RYfe d%ﬂmprgw g E@%.JJ@/\ALH JHRR G Ry ﬂ)r%rrﬁgm%l'idg‘?é'ﬂlent

according to c el n the at ast one
p@mﬁﬁﬁ@gllty i nprovi ng substance is chosen from
dy)ahnbdiRy 4 BERReId sdh@'c}én%bbéﬂlcﬁﬂ&cgrld}f@% ahy 80Qaigdacs Rt §n

(V‘t E TPGS),  PEG 32 yceryl laurate, caprylic/capric
akgtive PP%“@lafj%lé'rC?'dégreﬁ'ﬁ'ycf%"ﬁw'at%ﬁ%é QBWWaQV@”U'ESF PoRelIgis or
MR ha@gpﬁylate polyethoxylated castor oi

pal ycol yzed cerides an et hyl ene este

09 {erin Vi eodadls SolRaneontal et o v ot Thdg an
Capivy bhm&faba}ﬂcalﬂ'ﬂmédigmlfo&l@te@as grdasles, pellets, microspheres or as
pok% xyet hyl ene- 20 sor bi tannonool eate, nacrogol - 15

ystearate, propylene glycol -nonocapryl ate,
propyl ene gycol -capryl caprate, and propyl ene

15%%#%0%@?{’0{3&#%&5@ g’r S0 u-gré cﬁi?%f%?%‘é&ﬁ]eﬁrgaelﬁr%r{e(ﬂ%ntahtaving a bad

| erawiealoiite, St med&lmt brapyradrq@p@vlinggo thebeetherbdesicgbed in any of

T i L e
([ Y2-E4S )-cahesyrdl)B- ewetwlagmly@p(qpyl gl]_eﬁwylamlno]-4-
%BM@']((y'bDoPgIQX]c%yI?Jn(lﬁa] m=teﬁ~9r*§lﬁl%f-@6£d' ) HHCBenzazeplne 1-

Lauro or " Lauro
iR and Gt TEESRbUF SO SyhAnea) ity s UioBR S ritydro-1 H-

ﬂh@@@syl]cmgﬁ)ﬁqaﬂwﬂd?eﬁhéﬂy]b‘éhz&@ 886 afd 4gmm123(ﬁ§lh?d?o-aqfﬂ e
r maceut diient fornulated into a

g‘i’%HﬂJ?[ésj DiggyareIswiaeybd Privgak< VBFanO'%y&Bm@le%{M] t he
sseeab4ebasacid) conprises a thernostable solid
conposition according to any of clains 1-3, wherein
said active pharmaceutical ingredient is a poorly

16pAR Iphmaiﬁceutwat @mpeitioi b@cow:bgstoeame)f ¢Bits 4-7 | wionaip gdiddictivee

S R B P B p S R R G S ™
pilsiydamie)ponyBps yiemie-4- O-Rhmtyjlwclmﬁﬂ"]mrbahyl]amino]-2,3,4,5-

gt%gg@z'ﬁké 50 ﬁHWBQ!zQer‘ir?e flaééti@a%ld’ wﬁ?ﬁ@@%ﬂi@iﬁﬁ?&ﬁ”

I's applied as a coa on t
Abiptmwﬂﬂo@aulfmalﬂ-wcdm@m fl Hmﬂoaawﬂfzaﬂbmllamina]ﬂhoo_sf/]benzoic acid
C
o TS AISLRL TP D AREDICH Ty RARRRE B i ipt2
pY'BB"@PPHI?”H‘Q]fﬁéﬁhWMDéwe@C@@I 4c4l- conposi tion conpri si ng
at | east one perneability inproving substance enbedded
in a water soluble matrix, said process conprising: a)
di ssol ving or dispersing at |east one perneability
I mprovi ng substance in water to forma m xture; b)

di ssolving water soluble matrix formng material in
the m xture obtained in a) or adding a solution of

wat er soluble matrix form ng material in water to the
m xture obtained in a); c) optionally adding one or
nore auxiliary materials to the m xture obtained in a)
or b); and d) drying the mi xture obtained in b) or c);
wherein the sum of the anpbunt of said perneability

I mprovi ng substance or m xture of perneability

i nprovi ng substances and said water soluble matrix is
at | east 80% w w of the total dry material of the
conposition. 9 . A process of preparing a thernostable
solid conposition conprising at | east one perneability
i nprovi ng substance enbedded in a water sol uble
matri x, said process conprising: a) dissolving or

di spersing water soluble matrix formng material in
water to forn1a n1xture b) dlssoIV|ng or dlsper3|ng
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