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WO 2008/ 012689PCT/ 1132007/ 003026 1 CYTOKI NE

DERI VATI VES TECHNI CAL FIELD This invention rel ates
to cytokine derivatives having anti-HV,

wan tiosobsanmat ory or 5 other activities. BACKRGROIBRINDY003026
OF THE INVENTION No drug is known to be capabl e of
curing Human | mmunodeficiency Virus (HV) infections
and Acquired | nmunodeficiency Syndrone (AIDS). To
date, no vaccine I r khg i nfection
by H 'V appears w |-ﬁ6@&ﬁﬁg§&ﬁﬁ&ﬁ V infections
can today, in many cases, be controlled by Hi ghly
Active Antiretroviral Therapy (HAART) which invol ves
a conmbination.of three or nore retroviral drugs

THEOENICALIEERICOuUr rence of single, double or
triple-drug class resistant 15 H'V strains is |

TeRnsvatioh ke | 1B eytdhsley ddrivatifed! ReidgVantPHES S Pinflk@Matory or

the reverse. transcriptase and prot ease i nhi bitors

ofrgclvilisd Pis) currently enployed in HAART. There is

therefore an urgent need for new types of anti-HV

drugs. Preferably, such new drugs would target

as ects of the virus that are | ess vulnerable to the
GRRUNROBTHESINVENEI®@Nan reverse

transcrl ption and viral maturation processes targeted

Noydugds dpove-taeha ranable ¢fT¢Lg'manHumxs Imprnpdedicinsenbas (HIV)

e

et S ARG SndliSicPler SOARBHERPRICRF deledpogpeccine
cdpleMe dfi piementme @bt oandiyt sk appEins mﬁh&ﬁéac&p ul d

potentially be fulfdled by agents that inhibit the

entry of HV into target 25 cells, i.e., agents from
Eki€ngC HAV Sin@dctio@N try tddafil hl fahy cas(eE' be cShiedlled H‘«fghly Active

coul d,, for exanple, be locally and topioally
AR PP RS | WHigh dBYOIE. broo iRt alobrsnor more

@by dr s DM oMY GUIHE RS RYHAST é Aohible A %@1@ ass ?&131:&111’:

Hg\r}event the transm ssion of H durl ng ont act
estinseps (copvargly itistgprodari dee Isglyctwef presaut tfoonasthe reverse

B TR A e T A S

attachnment of the HV virion to the human cell

RS} 0BG R lrBattay ik i s o 20 R broterebly s now

drizpaRe0RNBfBN&pEcts PIf e ifusCRLPATe desk SERBEBISIoGHEAdveddiinent of
CCR5. Natural chenoki ne | |gands of CCR5, in
reaaﬁa{l‘fecmwarreﬁs&w [rERpCripiEyRs po PR DRSREPDS Prasesspin tasgated by the

ARV REneBRITE AR PIsHMhS Eﬁs%h&soi(aﬁtfﬁ@' %c@g tFﬂr%/lst fAhermore a

use CCR5 as a coreceptor) into human cel
noRAKATEgents that e shprblearfirpevonijnatyanstaission oh &l Vidsrikgesmalteontact.
pronote cell accunul ation and activation in chronic
i nflammat ory di seases. Certain derivatives of RANTES
This héedrodidifotatialiy be ﬁﬂﬁlﬂddé)yl\dtgt:ﬂls than inibd the katysest HIV into target
hanced i - Hl V e AQP-= ES, the
B oRgmEnT A s e BF “Hm i 1A R oetsas qopld. for
e)MB_@Ia? b8 104allyGa)" 10pRARY & Heasmdma&m?nahoge@&a@fmtda@er to prevent

o2 nat ur al lﬁ occurrijing RA aggtl de. Further
nEeRideR Rtells by rdveae Fwaahoes Aizoats hpbeanpreTeobihe fiappmission

Of?H?TV Xijﬁﬂng RELifl e TEgﬁ%\W i h&%ﬁaﬂﬁﬁﬁfomg)s(@feﬁéa to as |

and PSC- RAN
“microbicides’
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However, the chem cally nodified RANTES derivatives
nment i oned above not only inhibit HV entry into

cells, but are also relatively strong agoni sts of
WORbis/oABB , NNY- and PSC-RANTES elicit a PCT/IB2007/003026
pro-inflammatory signallingzcascade invol ving

cytosolic calciuminflux. The use of agents with such

Rl G bl Bg sk GEN S oo o g ghmart ot e B viron o
tHe Hun@ATEBl is@iface pRetHiBtCDN g a bR dcoMot. M@oﬁdzcﬂéﬂe}ﬁors used

undesirabl e side effect for prophylactic anti-H
buddhtt sncluds the seies tesmepbewg n‘ﬁé’é‘ﬁelflh‘é{upleﬁel‘e?@w &XCR‘* and

dbﬁseﬁam&; R dRtng I@Md% é@% N,g Eama%eﬁmqns NCoRSS, afe%tdfmd

t1ssue 5 Agents suc S derivatives may a
tq miiﬂvd@nsy gﬁ Bbitiopty BIV saigretstios pEHEY ¢hat usd GERS5 @b a coreceptor)

0 jficit
SRS MSE Mty CRARPSL b g8y PA5Rhe L s GH R promars
il @:Tcﬁinﬂﬁtim aatiehilobs chrénid sthchtabggkseadeschem cal | y
nodi fi ed pol ypeptides is that they cannot be produced
by 30 straightforward biotechnol ogi cal neans

CERXRT &% hipits 610 REAANTED Ui enddififabhy =6 qﬁemaﬁhhmua dtéﬂayed
RANLES derivatives, i.e. derivatives consisting ‘

nly.
enfpanepst antEFIlY egtivtite ¢ SanMP-RANIE Shalie 2miseotypey ane oXime of

RO R NSO PR " Col SRR ER 2t B o he

natersly omrring&ﬁNiTEStpeplﬂdet Rertleh ehdngighllyymodiied RAMNTES derivatives
v r| RANl [ I
MRS fHy as pec iy {nr(fgr%g ﬁYbWXng:poo p%t%) @’ ) and

PSan{NSEﬁgﬂan N-term nal portion and a C-term na
portion, wherein said N-termnal portion conprises
t he signature sequence QGP[P or L] and the am no acid

Hotawanar @fensa@illd Soligedi IENTESI dekiQftives Ménto8as bd@¥ot only
i dent i cal to SEQID NGO I. In a second aspect, there

mhsblb%‘éuea% {0 rglp.eVE 2@ jalsonislatively é“@’é%rﬁgﬁ’%ﬁ‘tﬁ §f 8RB rA0P-,
PRI ANTRIUCACES: PRG-BHIaRGhANS BRLAREP LLES: a8volving

de |ned above I'n at aspect, there is provided a
cyotojip eplicivgre infbxd dhé veel oa l@@twés Wiﬂﬂ S@clp ignpitiog aetii 4syanti-HIV

r
dg%g%&h§Q&ﬁléqk52%§%éh |ca y acce %P?a?ﬁg &EBQHOf

ifflammasion &sa mglmzdmudaslmbte siln efdedt cﬁdzrrlﬁrbp]@éqmac tantitFA®T ggents, as it

vi ded a. h C r|5|n leic.a
e PRI Tt sk BBy RHE e o feb i dagressed in
ifdlaaeaaseet i cal conposition conpr|5|ng a pol ypepti de
as defined above, or a pharmaceutically acceptable
salt thereof, a nucleic acid as defined above, or a

ABDRE @&%edétm*rts &ﬁ?&%@%a@r A ﬁldﬁ&ehglﬁflhngoﬁl thher B9Rtdue to

cel | as defined above. In a sixth aspect, there is

lagk of sedsistivitsher specifioity of thobgasbBriGiR S é e defthas @1@: agheivhandsyalso to
ﬂ%e%%ﬁ ?h&gﬂ%l P deEpgd above or a host cell as

ove for e manufacture of a nedi canent for
treating or preventing HD infections, acquired

R RS R AL LR

stdightfoW2a biodthiiblblialGRERE ((XORisige s Rfthentidnl F]l Hillghoded anti-
anti-H V potency have now been jdentified. These

E%&@%Y@V%y ee dATVA(VESCORFigiNg Y 1) naailyaggoded amino

aé?éfis%%%hé]@ BnCRpoES (t;tpdﬁq mevRld! BY LfeHBXRRRaey 3P initially
effort required for chem cal synthesis or

nodi fi cation. Unexpectedly, it has been found that,

in preferred enbodi nents, the peptide agents of the
present invention conbine high anti-H YV potency with

a capacity to elicit only a | ow degree of
pro-inflammatory signalling, thus avoiding

i nflammatory side effects. In further embodi ment s,

the agents of the invention lead to the

“internalisation of CCR5 into the cell (receptor



si gnature sequence" refers to the N term nus of the

si gnature sequence. The signature sequence nay al so

be | ocated at the extrene N term nus of the

‘pol ypeptide, i.e., the Ntermni of the polypepti de

as a whol e and the signature sequence may coincide. 5

Thus, the invention relates to a pol ypeptide

conprising an N-term nal pOi?’tI on and a C-terninal

[ ar I t [

el Pl s O RO AR, BTSSR BRI 18P Shercals
maipdencientdSCSRANTESt[8f. m nal portl on |s at least 70 %

identical to SEQID NO 1. 10 Preferably, said

signature sequence is QGP[P or L]J[L or Gor S or WM
SIMMARY F PHEQNVESIITORT in a fiwher preferred

enbodi ment, 15 QGP[P or L][L or A[Mor Dor S]. Mre
In griastappast. yhere & powiethapabaeniidg gempesing an N-terygpplpastion and a

r r
C-phghafbofiofgingly A Rt (el Py B PRl Bluence
Q@ePfBauti Infeantd, the)@R[R acid lspfuence ofGEN @i-teBniorn]l BpOALG el least 70%
. LL.X, j (,denotes any natural or nodified am no
ldeé‘}fF%.t(\’Aggé%&é&ﬂr eferably, said signature sequence is
QEP[P or L] LMor QGPPED or S]. Mre preferably,

sai d SI ghature sequence is PLM or  QGPPGD. I.n one '
In arssennidrashect, Bareds Sryidadud éu g e dBolegilg gompgising one or more

<GB RGP R O PRy Sl or Sor oot

Qor Ror YIiQor Got LIISor Vor T or G] or QGP[ P

in it B P defhatinih S BhENeBoRk ofpbbpfyeRbuccaly

ac@ptabiel salOthereo®! otvh[ hildE Qi & @efidédobbdvepror Of phiuﬁlaﬁeutlca}ly
further enbodi nent, sai d signature sequence is QOP[P

acesptaplejsplt g}er@fcf?r@ﬂaﬁ)aé}?e SaEnis or @ )CX[Lor A or T

or Q[Wor Aor V], or in further preferred

enbodi nment s, QGP[P or L][L or Gor S][Dor Sor G
In arfo@ith Tspect, Ithqu: iSpowiddd or hasy coll chmprising @rnugleig adig as defined
ab(% [L or Aor Tor Q[Vi or Aor V], or QGPPE D or

[T or J[VL[Wor A]. Preferably, said si gnat ure
sequence is QGPPG[T or IINTL[Wor Al. 20 In a
fur er enbodi nent, sal d Si gFature S quence LS PEG

In # pR$Et, r[9q1st6?V1 ar(ﬂacelg;}f: i ROPRSLiE, Comprising a

poﬁ’?ﬁft e P Qieﬁﬂap%d'\'?@ gtrns d p%?nﬂﬁgfﬁc@ll? ac {aMeg]ia&glI:I@ofé]ra[ Iﬁcleic

acidras \d}:ﬁnqglr abwmgw{ @agnac@m_cablw aeceptablel gltghereotyjor tizphost cell as
ording to preferred enbodi ments, the pol ypeptide
defif e%a%(évepr esent invention conprises a signature
sequence selected fromthe group QOPPLMALQS,

In SIS POMANELC CEPDE AR Sap BARR GRove or a nucleic
am%PHMﬁie@‘/above or a host cell as defined above for the manufacture of a

medicament for treating or preventing HIV infections, acquired immunodeficiency

syndrome (AIDS), or the transmission of HIV.

In a seventh aspect, there is provided a kit comprising a polypeptide as defined above, a

nucleic acid as defined above, or a host cell as defined above.



W2008/ 012689PC T/ 1 B2007/ 003026 6 QGPPLMALGG,
QGPPLMARGS, QGPLLMALQV, QGPPLMJTTP,
QGPPLSW.QV, QGPPLSWL.QS, QGPPGNEQV, QGPPMVAGLS,
QGPPL SWQS, QGPPAWSQS, QGPPLONRQS, QGPPLMGT (S,
QGPPLMQLQV, QGPPLSWSQV, QGPPMSWEQS, QGPPLMNLQV, 5
QGPPMSAYQV and QGPPMQGELS. According to further
preferred enmbodi nents, the gal ypeptide of the present
i nvention conprises a signature sequence sel ected
DISCRHSRE EFEIRBNICIE D, ", SEEaly
Qv, 10 QGPPLMSLAY,
QGPPLMSLTV, QGPLSGMAQV, QGPLSQSSQV, QGPLSSQSQV and
MSERLIEIFF e invéiifsri ding to further preferred

enbodi nents, the pol ypeptide of the present invention
Fully)-ﬁmeidq&ﬁtidb segisatitr gl eqpiei¥ otk e bivedodw beentitkantified. These

ro PLMSEQS, 15 , _ -
I@ w}’(%&l%kfs@@@}lmmd@ﬂ Eﬁsﬁ%ﬂwlmethods, avoiding
the%@ks@éﬁ@éff@: @ ehital s thIMREMon. Unexpectedly, it

WBQV, QGPPL SQS, QGPPLMGLSV,
Qhatarm orefmed) W dimentae i pRPHES tagentarafhibp present

mv%ﬁt%n Jn?ézin@g%p %H@ﬂkfspotérl}ﬁ el Y Qgp%ﬁﬁ)gﬁ) chrctcfh er@é QB4ree of

I nventi on C rrses a sighature nce sel e€ct ed
prd-inlamiraorg signgl I QERRIMBMd g BRRGEVESIe GRPRLCSMCP,
QGPPLOVWN QA, QGPPLOAWMYYV, QGPPLMSTQV, QGPPLINMBLSV,
QGPPLNVBLGS, QGPPLMBLQA, QGPPLMBVGS, QGPPLMBAGS,
In RARL MaEEmeny, (RERELMSMe ivventiBn Bafl Wb tieihternalisation of CCR3

embodi ment, said N°term nal portlon consi sts of ng
intprothe  £elbr{Tereptarisaguosation, JavereEdBlion s Apvemodulition), This

uréﬁm %mc 1s|;|p$9f oA qs Q&v‘aﬂgagﬁﬁﬁcﬁ’sr GH ﬂgtekﬁoﬁgﬁcomparatlvely long

rre odr ment, termnal portion
duxanms m&ulysbedt:h&@edam msmgtﬂ dise o8 CheAbrogradil r(g) tesis@nieR 5-tropic HIV

f. th o
sy BT O Tipvea PR £ B i s Tt ST R BR s givte on
theR@FfhédTthd tafet &elmefommmbﬁahthaﬁé tir@n and the
C-termnal portion are directly adjoined. WO

20081012689PCULB2007/ 003026 7 In a further

Paﬁgpf;gg gﬁg%réeffé ﬁ a[]ﬂ ider ég%fl &ﬁllbnﬁ’@ Bfg'hoihtiolfll\? r])%tency Wlth both high

nis | entical to SEQ
reckptot rsequeeum]@m aveimity anf) elom ggmllnm& asteqicre rF@ethq:rspne@@ﬂ e@pﬂde

ne N t.erm r f
st g DTS sdEh b ont U AR B FURRETRNT eferoup
cofsEinpr &S aigh AMVEIV | fler@l © il r@dptor Bequibiratioh: activity and low
signalling activity with high receptor selectivity, i.e. preferred binding to CCRS over

CCRI1 and/or CCR3.

The peptide agents of the invention comprise a signature sequence comprising QGP[P or
L}, i.e., the fourth position of the signature sequence may be either P or L. Preferably, this
- signature sequence is located near the N terminus of the polypeptide. Preferably, the
signature sequence is located such that the beginning of the signature sequence lies
within 15 residues of the N terminus of the polypeptide, more preferably within 12, 10, 8,

6, 5,4, 3,2, 1residues of the N terminus. Herein, the expression “the beginning of the
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10 TMlel SEQ ID NO Signature Sequence SEQ ID NGO 2

g
QGPPLMALQS SEQ ID NO 3 QGPPLMAWMQY SEQ ID NO 4
QGPPLMALQV SEQ ID NO 5 QGPPLMAWTQS 15 .
WO 2008/012689 _ PCT/TB2007/003026
4

signature sequence” refers to the N terminus of the signature sequence. The signature
sequence may also be located at the extreme N ferminus of the polypeptide, i.e., the N

termini of the polypeptide as a whole and the signature sequence may coincide.

Thus, the invention relates to a polypeptide comprising an N-terminal portion and a C-
terminal portion, wherein said N-terminal portion comprises the signature sequence
QGPI[P or L] and the amino acid sequence of said C-terminal portion is at least 70 %
identical to SEQ ID NO: 1.

Preferably, said signature sequence is

QGP[P or L)[L or G or S or M][M or D or S or Q or G, or in a further preferred
embodiment,

QGP[PorL}[Lor GI[MorDorSl.
More preferably, said signature sequence 18

QGP{P or L]iL or G or Sor M]fM orDor S or Qwor GjXX[Q orGorLorAorTor
81X, or in a further preferred embodiment,

QGP[P or L][L or G}IM or D or SJXX[Q or LIX, wherein X denotes any natural or -

modified amino acid.

More preferably, said signature Vseque-nce is QGPP or L] LM or QGPPGID or S). |
More prefergbly, said signature sequence is QGPPLM or QGPPGD.

In one embodiment, said signature sequence is

QGP[P or L}[L or M}[M or Q][A or W or G or Q or N]X[Q or Gor L][S or V or T or
(], or in further preferred embodiments,
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SEQ ID NO 6 QGPPLMALQT SEQ ID NO 7 QGPPLMAMTQV  SEQ
ID NO 8 QGPPLMAMQS SEQ ID NO 9 QGPPLMATQS SEQID
NO 10 QGPPLMALQS 20 SEQ ID NO 11

WO 2008/012639 PCT/IB2G07/003026

h

QGPPor L)[LorM][MorQlJ[Aor WorGor QorNjfLorTorMorSor GorQorR
or Y][QorGorL}[Sor Vor Tor G, or

QGPtP or L]-LM[A-ZOI WIIL or T or MJ[[Q or G][S or V or T or G].

Preferably, said signature sequence is QGPPLM[A or WL or T or M][[Q or G]{S or V
or T or G].

In a further embodiment, said signature sequence is

QGP[P or L}fL or Gor S}{D or S orGorQ] XX[LoerrTor Q][WoerrV] or in
further preferred embodiments,

QGPPorLILorGorS][DorSorGor QT orIorSor Wor QjfVorLor AorS or
GlLorAorTorQl[WorAorVjor :

QGPPGID or ST or IIVL{W or AL

Preferably, said signature sequence is QGPPGDIT or IIVL]W or A].

In a further embod@ént, said signature sequence ié

QGPP[G or LM or Q}XX[Q or- Sj{S or V}, or in further preféﬁed emgoéiments,

QGPP[G or LIM or Q][S or G or Wor A or T]{L or F or T or S or G or Y][Q or SIS or‘
Vi, or

QGPPLM]IS or G][L or F or TIQ[S or V].

According to preferred embodiments, the polypeptide of the present invention comprises
a signature sequence selected from the group QGPPLMALQS, QGPPLMWMQV,
QGPPLMWLQV, QGPPLMWTQS, QGPPLMWLAQT, QGPPLMWTQV,

- QGPPLMWMQS, QGPPLMATQS, QGPPLMWLQS, QGPPLMALQYVY,
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QGPPLMALQV SEQ ID NO 12 QGPPLMALGG SEQ ID NO. 13
QGPPLMARGS SEQ ID NO 14 QGPLLMALQV sEg ID NO. 15
QGPPLMJTTP 25 SEQ ID NO 16 QGPPGDTVLW SEQ I D NO

WO 2008/012689 ~ PCT/IB2007/003026
6 .

QGPPLMWLGG,  QGPPLMWRGS,  QGPLLMWLQV,  QGPPLMQTTP,
QGPPLSWLQV,  QGPPLSWLQS,  QGPPGQWSQV,  QGPPMMAGLS,
QGPPLSWQQS,  QGPPGMWSQS,  QGPPLQWRQS, QGPPLMGTQS,
QGPPLMQLQV, ~ QGPPLSWSQV,  QGPPMSWSQS,  QGPPLMNLQV,
QGPPMSAYQV and QGPPMQGGLS. :

According to further preferred embodiments, the polypeptide of the present invention
comprises a signature sequence selected from the group QGPPGDTVLW, .
QGPPGDIVLA, QGPPGSYDYS, QGPPGDGGSV, QGPLSGQSTP, QGPPGDWLQV,
QGPPLMSLAYV, QGPPLMSLTV, QGPLSGWAQYV, QGPLSQSSQV, QGPLSSQSQV
and QGPLGQQGQV. - | |

According to further preferred embodiments, the polypeptide of the present invention
comprises a signature sequence selected from ‘the group QGPPLMSFQS,
QGPPLMSTQS, QGPPLMSLQV, QGPPLMGLQV, QGPLSGWLQV,

 QGPPLQWFQV,  QGPPLQWTQV,  QGPPLMALSV,  QGPPLMWSQV,

QGPPGQWGQV, QGPPGSWSQV, . QGPPLMSSQS, QGPPLMGLSV,
QGPPLMTLQYV and QGPPGQWYQS.

According to further prefeired embodiments, the polypeptide of the present invention
comprises a signature sequence selected from the group QGPPLMSVLA,
_ Q'GPPGSWS-SV, QGPPLGSMGP, QGPPLQWQA, QGPPLQWMQV,
QGPPLMSTQYV, QGPPLMSLSV; QGPPLMSLQS,l QGPPLMSLQA, QGPPLMSVQS,
QGPPLMSAQS, QGPPLMSGQS and QGPPLMSGQV. :

In a further embodiment, said N-terminal portion consists of no more than 15 amino
acids, preferably no more than 14, 13, 12, 11, 10 amino acids. According to one

preferred emBodiment, said N-terminal portion consists of 10 amino acids.

According to one embodiment, the N-terminus of the C-terminal portion adjoins directly
to the C-terminus of the N-terminal portion, i.e. the N-terminal portion and the C-
terminal portion are directly adjoined.
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17 QGPPGDI VLA SEQ ID NO 18 QGPPGSYDYS SEQ I D NO
19 QGPPGDGGSY SEQ ID NO 20 QGPLSGQSTP 30 SEQ I D NO
21 QGPPGDWL.QV SEQ ID NO 22 QGPPLMSFQS

WO 2008/012689 PCT/IB2047/003026

7

In a further embodiment, said C-terminal portion of the polypeptide chain is identical to
SEQIDNO: 1.

Tn a further embodiment, the signature sequence is located at the extreme N terminus.

Preferred embodiments of the signature sequences of the RANTES derivatives of the

present invention are set-ouf in Table 1:

Table 1
SEQ ID NO Signature Sedquence
SEQ ID NO: 2 QGPPLMALQS
SEQ ID NO: 3 QGPPLMWMOV
SEQ ID NO: 4 QGPPLMWLOV
SEQ ID NO: 5 QGPPLMWTQS
'SEQ ID NO: 6 QGPPLMWLQT
SEQ ID NO: 7 QGPPLMWTQV
SEQ ID NO: 8 QGPPLMWMQS
SEQ ID NO: 9 QGPPLMATQS
| SEQ ID NO: 10 . QGPPLMWLQS
SEQ ID NO: 11 OGPPLMALQV
SEQ ID NO: 12 OGPPLMWLGG
SEQ ID NO: 13 QGPPLMWRGS
SEQ ID NO: 14 QGPLLMWLQV
SEQ ID NO: 15 OGPPLMOTTP
SEQ ID NO: 16 QGPPGDTVLHW
SEQ ID NO: 17 QGPPGDIVLA
SEQ ID NO: 18 QOGPPGSYDYS
SEQ ID NO: 19 OGPPGDGGSV
SEQ ID NO: 20 OGPLSGQSTP
'SEQ ID NO: 21 QGPPGDWLQV
SEQ ID NO: 22 QOGPPLMSFQS
SEQ ID NO: 23 QGPPLMSTOS
SEQ ID NO: 24 QGPPLMSLQV
'SEQ ID NO: 25 QGPPLMGLOV
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SEQ ID NO 23 QGPPLMSTQS SEQ ID NO 24 QGPPLMBLQV
SEQ ID NO 25 QGPPLMGLQV WD 2008/ 012689 8 SEQ ID

NO 26 QGPLSGALQV SEQ I D NO 27 QGPPLMSVLA

WO 2088/012689

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ Iﬁ.NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42

43
44
45
46
47
43
49
50

51

52

53

54
55
56
57
58
59

8

QGPLSGWLOV
OGPPLMSVLA
QGPPGSWSSV
QGPPLGSMGP
OGPPLSWLOV
QGPPLSWLOS
QGPPGOWSQV
QGPPMMAGLS
QGPPLSWQQS
QGPPGMWSQS
QGPPLOWRQS
QGPPLMGTQS
QGPPLMOLOV
OGPPLSWSQV
QGPPMSWSQS
QGPPLMNLQV
QGPPMSAYOV
QGPPMQGGLS
QGPPLMSLAV
QGPPLIMSLTYV
QGPLSGWAQV
QGPLSQSSQV
QGPLSSQSQV
QGPLGOQGQV
QGPPLOWFOV
QGPPLOWTQV

QGPPLMAT.SV

OGPPLMWSCOV

QOGPPGOWGOV

QGPPGEWSQV
QGPPLMSSQS
QGPPLMGLSV
QGPPLMTILOV
QGEPPGQWYQS

PCT/AB2007/003026



10

15

20

25

30

SEQ I D NO 28 QGPPGSWSSVY  SEQ I D NO 29 QGPPLGSMEP 5
SEQ ID NO 30 QGPPLSW.QV SEQ ID NO 31 QGPPLSW.QS
SEQ ID NO 32 QGPPGOMSQV SEQ I D NO 33 QGPPMVAGLS
BEQISDING 34 PCT/IB2007/003026
9

SEQ ID NO: 60 OGPPLOWMOA

SEQ ID NO: 61 OGPPLOWMQV

SEQ ID NO: 62 QGPPLMSTQV

SEQ ID NO: 63 QGPPLMSLSV

SEQ ID NO: 64 QGPPLMSLQS

SEQ ID NO: 65 QGPPLMSLOA

SEQ ID NO: 66 QGPPLMSVQS

SEQ ID NO: 67 QGPPLMSAQS

SEQ ID NO: 68 QGPPLMSGQS

SEQ ID NO: 69 QGPPIMSGOV

 The present invention provides the peptide agents as disclosed above and, mareover,

nucleic acids encoding said peptide agents. Satd nucleic acids may be referred to as

““nucleic acids according to the present invention”. In the following; the term “agent”

encompasses both peptide agents of the present invention and mucleic acids encoding
said peptide agents. The skilled person would know how to design or identify nucleic

acids encoding said peptide agents, according to the genetic code.

The present invention thus discloses nucleic acids comprising one or more segments
encoding one or more peptide agents acéording to the present invention. Said nucleic
acid may RNA or DNA. Said nucleic acid may moreover be a vector, i.e. nucleic acids
encoding the peptides of the present invention may be incorporated within a vector.
Nucleic acids encoding the peptides of the présent invention may moreover be
incorporated into a virus. The invention thus also provides a virus that contains, within
its genome, comprising one or more segments encoding one ore more peptide agents

according to the present invention.

Preferably, the peptide agents of the present invention are highly potent inhibitors of
HIV entry into cells, i.e. have high anti-HIV potency. According the present invention,
the expressions “high anti-HIV potency”, “high potency” or “highly potent” are used
with regard to agents or peptide agents having an ICSO value, as measured by the cell

fusion and HIV replication assays described nnder Materials and Methods, of 1000 pM
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QGPPLSWOQS 10 SEQ ID NO 35 QGPPGMWSQS SEQ ID NO 36
QGPPLOARQS SEQ ID NO 37 QGPPLMGTQS SEQ ID NO. 38
QGPPLMLQV SEQ ID NO 39 QGPPLSWSQV 15 SEQ ID NO 40

WORRWBYREE SEQ | D NO _ PCT/IB2007/003026
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(1 nM) or lower, preferably less than 900, 80_0,7 700, 600, 500, 400, 300, 200, 150, 140,
130, 120, 110, 100, 90, 80, 70, 60, 50, 40, 30, or 20 pM.

- In the literature, the potency of agents is sometimes expressed in terms of “ICSO” values

obtamed from a competitive binding assay, ie., typlcally, with respect to competition
with a labelled tracer molecule for binding to. the receptor of interest. In that case, the
IC50 is defined as the concentration of the agent at which 50 % of the tracer is displaced
from the receptdr by said agent, and is sometimes also referred to as an “apparent
affinity”. However, for the agents of the_ present invention, it has been found that such
apparent affinity IC50 values, obtained, e.g., with respect to native RANTES or MIP-
Ibeta, are not always proportional to the anti-HIV potency of the molecule, It is thus |
preferable to use IC50 values obtained from the assays described under Material &
Methods. ‘

In preferred embodiments, the peptide agents are peptides or. polypeptides that are
related to the peptide RANTES. The peptide agents may comprisé the sequence SEQ ID
NO: 1, or a variant, homologue (orthologue, allelic variant, derivative, funcﬁonal
mutant)'or fragment thereof. Preferably, said sequence or the variant, homologue, or
fragment or thereof constitlites, or is located within, a different part of the peptide agent
than the signature sequence. However, the signature sequence may also be contained

within the variant or homologue SEQ ID NO: 1.

Said varjants, homologues or fragments may contain sequence substitutions, insertions,

deletions, additions or truncations.

According to the present invention, a sequence is said to bear similarity to, or to be a

~ bomologue of, SEQ ID NO: 1, if said sequence is more than 70 % identical to SEQ D

NO: 1. Preferably, said sequence has more than 70 % sequence identity to SEQ ID NO:
1, more preferably more than 75 %, 80 %, 85 %, 90 %, 95 %, 98 %, 99 % or 99.9 %
sequence identity o SEQ ID NO: 1.

A sequence is also said to bear similarity to or to be a homologue of SEQ ID NO: 1, if it

contains one or more conservative substitutions with respect to SEQ ID NO: 1.
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Conservative substitutions are substitutions in the sequence of a peptide or polypeptide
agent that do not lead to a significant loss of function of said agent, or which lead only to
a small loss of finction. Such a loss of funcﬁqn due to. one or more conservative
substitutions may be considered not to be significant if said loss amounts to less than
20% {preférably less than 15 %, 10 %, 6 % or 4 %) with respect to the function of the
agent having the unsubstituted sequeﬁce. Conservative substitutions are often
substitutions wherein an amino acid side chain is replaced by an amino acid side chain
that is related, or similar in physicochémical proi)erties, to the replaced residue. Such
conservative substitutions may be made, for example, accordiﬁg to the Table below.
Amino acids in the same block in the middle columﬁ and preferably in the same line in

the right band column may be substituted for each other:

Table 2

aliphatic Non-polar - IGAP

1ILY

polar uncharged CSTM

NQ

polar charged DE

KRH

aromatic HFWY

According to the present inveni:idn, a sequence is said to bear similarity to, or to be a
homologue of, 'SEQ ID NO: 1, if more than 30 % of residues in said sequence are
identical or conservatively substituted with reépect to SEQ ID NO: 1. Preferably, more
than 35 %, 40 %, 45 %, 50 %, 55 %, 60 %, 65 Y%, 70 %, 75 %, 80 %, 85 %, 90 %, 95 %,
98 % or 99 % of said sequence are identical or conservatively substituted with respect to

SEQ ID NO: 1.

The invention further provides polypeptides comprising fragments of SEQ ID NO: 1 or
said homologues thereof. The fragments should comprise at least n coﬂsecutive amino
acids from the SEQ ID NO: 1 or said homologues thereof and, depending on the
particular sequence, » is 5 or more (preferably more than 6, 8, 10, 12, 14, 16, 18, 20, 22,
24,26, 28,30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 55, 56, 57).
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The peptide agents of the invention preferably have low signalling activity, i.e., their
administration and/or binding ta CCR5 causes only a low degiee of pro-inflammatory
signalling in target cells. Peptide agents with “low signalling activity” according to the

present invention lead to a signalling response of 30 % or less of the maximum response |
(Emax) elicited by PSC-RANTES, when tested at a concentratidn of 300 oM in the
Calcium Flux signalling assay (see under Materials and Methods). Preferably, the
peptide agents of the invention have signalling activities, as measured in said assay, of
less than 30 %, more preferably less than 26 %, 22 %, 20%, 18 %, 16 %, 14 %, 12 %,

10 %, 8 %, 6 %, 4 %, 2% or 1%.

The peptidé 'agénts of the invention preferably are selective for CCRS over the receptors
CCR1 and CCR3. According to the present invention, an agent that binds to CCRI
and/or CCR3 as well as CCRS is still considered to have selectivity for CCR5 over
CCR1 and CCR3 if it does not substantially activate CCR1 or CCR3. Most preferably,
the agents of the present invention neither substantiaﬂy bind nor Substantiaily activate
CCR1 and CCR3. In the context of the present invention, an agent is considered not to
substanﬁally bind CCRI and/or CCR3 if the IC50 value of the agent with respect to
CCR1 and/or CCR3 binding is greater than 50 nM, more preferably greater than 60, 70,
80, 90, 100, 110, 120, 130, 140, 150, 200, 300, 400, 500, 600, 700, 800, 900 or 1000
nM, as measured using the CCR1 Discrimination Binding Assay and/or the CCR3
Discrimination Binding Aésay (see Materials and Methods). Selectivity of CCRS
activation .over CCR1 and/or CCR3 activation may be evaluated by means of the
Calcium Flux Assay as described under Materials and Methods. In the context of the
present invention, an agent is considered not to é.ubstantially activate CCR1 and/or
CCR3 if its signalling activity is less than 30 %, more preferably less than_26 %, 22 %,
20 %, 18 %, 16 %, 14 %, 12 %, 10 %, 8 %, 6 %, 4 %, 2% or 1% of the Ey,y elicited on ]

- that receptor by native RANTES/CCLS, as measured by the Calcium Flux 'Asszijf.

30

The peptide agents of the invention preferably have high receptor sequestration activity,
1.e. administration and/or binding to' CCRS5 causes a high degree of receptor
sequestration. Said sequestration is preferably receptor internalisation, down-regulation

or down-modulation. Peptide agents with “high receptor sequestration activity”
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30 SEQ ID NO 55 QGPPGSWSQV SEQ ID NO 56 QGPPLMSSGS
SEQ ID NO 57 QGPPLMGLSY SEQ ID NO. 58 QGPPLMILQV

SEQ ID NO 59 QGPPGOWGQS WO

woQHshize89PCT/ 162007/ 003026 9 SEQ I D NO PCTf[B2(}07/003026
60QGPPLOAWVQA SEQ | D NO 61GQGRPLOMQY SEQ | D NO-
62QGRPLMSTQV SEQ | D NO  63QGRPLMBLSV _

according to the present invention lead to the sequesiration of at least 50 % of the confrol
level of surface CCRS molecules, when tested in the CCR5 Swrface Downmodulation /
receptor sequestration assay (see under Materials and Methods). Preferably, peptide
agents of the inv‘en’tion have réceptor sequestratioﬁ activities of more than 50 % of the
control level of surface CCRS, e.g. at least 55 %, 60 %, 65 %, 70 %, 80 %, 85 %, 90 %,

- or 95 % of the control level of surface CCRS.

Preferably, the agents of the imvention combine high anti-HIV potency with low
signalling activity, or combine high anti-HIV potency with high receptor sequestration
activity. More preferably, the agents of the invention combine high anti-HIV potency
with both low signalling and high receptor sequestration activity. Moreover, the agents
of the invention preferably combine at least one property selected from the group
consisting of high anti-HIV potency, high receptor sequestration activity and low
signalling activity with selectivity for CCRS5. According to certain preferred
embodiments of the invention, the agents of the invention are characterised by a
combination of intermediate levels of anti-HIV potency (IC50 levels, as measured by the
Cell Fusio.n Assay, of e.g., between 0.15 and 1 nM, between (.15 and 0.7 nM, between
0.3 and 1 oM or between 0.5 and 1 nM) with intermediate levels of signalling activity
(e.g., betvs;een 30 % and 50 %, or between 30 % and 45 % as measured by the Calcium
Flux Assay) and intermediate levels of receptor sequestration activity (e.g., between
20 % and 60 %, between 30 %% and 50 %, between 20 % and 50 %, or between 30 % and
60%, as measured by the CCR5 Surface Domodulatlou Assay Assays are described
below, under Materials and ‘Methods.

The terms protein, “peptide” or “polypeptide” are used interchangeably and tefer to
amino acid polymers of any length. The polymer may be linear or branched, it may
comprise modified amino acids, and it may be interrupted by non-amino acids. The
terms also encompass -an amino acid polymer that has been modified naturally or by
intervention; for example, disulfide bond formation, glycosylatioﬁ, lipidation,
acetylation, phosphorylation, or any other manipulation or modification, such as
conjugaﬁoﬁ with a labelling component. Also included within the definition are, for
example, polypeptides containing one or more analogues of an amino acid (including,

for example, unnatural ammo acids, efc.), as well as other modifications known in the
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According to the present invention, a sequence is

said to bear simlarity to, or to be a honol ogue of,
SEQID NGO 1, if said sequence is nore than 70 %
weonigjogdke to SEQ ID NO 1. Preferably, said sgqeugngBoesos
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ikventi¥D c8f) 0Bt QL2689 PEIEd b 32803 Aesiink ARGEFIAIchi@s using
substitutions are substitutions in the sequence of a
BeE¥eHe or pol ypeptide agent that do not lead to a
significant |oss of. function of said agent, or. which

lead only to a small |oss of function. Such a | oss of _
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d
o) Bizhi Where iDhampnpeacidscme ickided ghasisem ftdis prafiyradnie use chemical
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tgrinysiand’onditgenings.t he same bl ock in the middl e col um
and preferably in the sane line in the right hand

.colum may be substituted for each other Table 2

al i phatic Non-polar GA P | L V polar uncharged
CSTM -NQ polar charged DE KRH
Host cells

The present invention also provides a host cell comprising a nucleic acid according the

present invention.

According to one aspect of the invention, the host cell is suitable for biotechnological
production of the agents of the present invention. Suitable hosts for biotechnological
production of the agents of the present invention include commonly used prokaryotic
species, such as k. coli, or eukaryotic yeasts that can be made to express high levels of
recombinant proteins and that can easily be grown-in large quantities. Cell lines grown in
vitro are also suitable, particularly when using virus-driven expression systems such as
the Baculovirus expression system which involves the use of insect cells as hosts.

Peptide agents may also be expressed in vivo, for example in insect larvae or in

- mammalian tissues. Preferably, the peptide agent is expressed in E. coli; for example,

strain BLR(DE3) is suitable, although equivalent systems are equally appropriate, as the

skilled reader will be aware.

According to a further aspect of the invention, a host cell is provided that is capable of |
surviving and being propagated in the human or animal intestine {gut) or vagina, and
preferably of expressing therein the peptide agent encoded by said mucleic acid.

Preferably, the host cell according to this aspect of the invention also secretes said
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wth internmedi ate | evel s of
RS e 1R oitppbaePhicll pRpRalit sormeh omprispe ¢p) o st
amt,V\ﬁhﬁh 30 a0 @&d’t 6b 6 ascheas Lﬁlﬁdﬁbﬁ))é $Endphsrind BBl agent.
e

FI u i nt er rredl ate | evel s of receptor
5%?&8}? 39935011 chgb%egmaﬁg%ude reverse
traﬁbﬂﬁ% %@&d(}@ﬂ% p@%a!@%ﬂuﬁ%r/cg@ %%é?asg linRBHYE SRa viral

.30% and 60% as neasured by t
ibiigrs- dyeeprlingto fnghegpmbedimediestbe sisent] Peinpageutical agent
5
i ARV RS, Sy PG B mo o 08 Ml iR, B cvamote
P yrhignid mbﬂauceam aocdlviaie pdbbme); glyoefn Iam;mg egegtsrm laékiﬁs glycan

SR 1 S e SR B
pﬁpude amynmbﬁitmdﬁor JXER Y SinEne SOCRABRIBASS a%éﬂts aﬂbc%%ng to yet

ﬂl?ﬂﬁ mer that ha iﬂgeen nmodi fi ed nat ur
8, UpQ FECaRG RRRIEIAcEicy) 23cHbmBY ﬁléplw%raré%tplzgﬁnt or an

a@hﬁ’ﬁlﬁk&ﬁbﬁﬁb@ﬂl for Rk&tapie R, acﬁpmaé: BIDHuAELQD agent. According to yet
phosphoryl ation, or an ot her mani pul ation

ﬁlﬁ%%r qhogimets, thaesronds Phemperysics! mgewmary Jaclluddaelh fribifgjtory RNA
(BOTRLIRGI LSRN OELYAE G I biRes 1 i on are,
for exanp , ypeptides contai ning one or more

analogues of an am no acid (including, for exanple,
as ot her

tu Q Aaci .etc,. | ]
A&Bgﬁ? | ons CI d[ﬁ% ni?\ﬁ:gtlg%%fd seV\%ond agent may also be an anti-

mﬂﬂﬁh&étﬁﬁﬁ&ﬁ@ %‘%h&&ﬂﬁﬁﬁ;@ﬁ&@aﬁ S4d afulliipl©akarRet the @Svention or
|ngle chains or associ ated chai ns.

a
mé %\553 ?ﬂﬁr 6%‘?“ fa4RE ATy SRR HRict Shibee ith adpiisirey opras separate

cotPBsifGisUE 3! oV sithakeRus ﬁltoﬁ%a : pgll‘??e bP%r é?%l&ﬁ[%ﬁ b ARisB3%on (see

| ycosylation pattern t f’ers
b’l‘*‘scosyl ation pattern found hi the correspondi ng

natural |y occurring pol ypeptide). Preparation of the
pepti de agents Peptide agents of the invention can be
prepared in many ways, for exanple, using known
techni ques of nol ecul ar biology (i.e. genetic

engi neering and fernentation - in general,

bi ot echnol ogy) or protein chenmistry (for exanple,
chem cal peptide synthesis). The peptide and nucleic
acid agents are preferably prepared using the known
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20 encodi ng a peptide agent operatively linked to an
expression control sequence that is recognised by the
host transcription machi nery. When a peptide agent of
Wwbeodsmyg®s i on is thus produced by reconbi nantect/is2007/003026
expression, the agent is regovered by purification
froma culture of host cells. 25 A preferred nethod
involves in vitro chemical synthesis [8, 9]. The

Fhavrasrerignally woepinblovsalieel Ge peede gﬁﬂaeonvepmm owi ofcoarse be made
y ntnkgﬁloﬁ& Bced‘@ﬁgrs‘?fcﬂ ag E? V\%%ﬁ{‘eé‘ ﬁ1e gaent. I%%%gll' acmeg];]‘gle agent

e3|se I'n part” or u3|ng C
8l attdeqsthmcm;mtrwemﬁmm dfelsa desired pdirfolraink atit or base.
preferred, such as nmethods based on tBoc or Fnoc [ 10]
chem stry. Enzymatic synthesis [11] may al so be used
Hharmpagdtically asteptablel salts38F acMls of the invention include salts with inorganic
2008/ 012689PCT 1182007/003026 15 invention can, for
ERARSPER 35104BMh @ORF B RIFIEY. [HRFET NGNS, GAg ammonium, and salts
Al YRERLIASS. USHRBIPEALEE S &?19&@9;« 8ty (15 gmglme arginine,

| ncl udi n%ﬁgenetl C engl neering, fernent art
arging, | plaminge nproeding esnd i tr@mcthmbhel’hamlaceutzcaﬂy

t
b bty T o —
manganid am)ds( eSujtablef anboiks hiohely|acetiAadipiietek sy, Bemidecamsylate,
i ntroduction of D am no acids (or

P58 el BESHGhERR L STO RS, (e

hippdeie/r A8CRE, Oﬂlyﬂ'ﬁ)bﬂﬂﬂlﬂ@e dﬁioﬁﬂiriﬂ& iodide, isethionate, lactatc,
azi dohonoal ani ne, etc Wiere D-aral no acids

lagiobiongter makate, mewkve rmetﬁlx[lbrp@%ﬁ grclpisalfate onapsdate, itrate, oleate,
pﬁxh@é’ﬂ: c 9hosi:ﬁat§ Y BbRgsihSuroRat,Y RERtatd eﬁmﬁ_&a %h Sulplty © E'chfog‘c'l]lcylate

have coval ent “nodi fications term

faaﬁ%tpdﬁrﬂmtes tergpbihadate, mylatecﬂaﬂ tiethi®dilhe present

i nvention al so provides a host cell conprising a

nucl ei c acid according the present invention.

Phowerditing dosagerferms@entagedi dfhie: invartiohingdy, betprevill@ish an instant
rtfelé IS (fﬂgéldt elbl e foriélg(i%ﬁ echnol ogi ﬁlgul gf?ﬁOdUCtl on of

TRHE™ SHURY A SRt SB35 DB S el iV ey SEstest

for biotechnol ogi cal 20 production of the agents of

the giesent |nv§nt|on i ncl ude commonly used

RA5ee dosage &prans m%%hfoa§xwpleosqluﬂoa$ and| ospspeionse (micro-)

| eM@IaRhS bxﬁﬁfleﬁ@n%é?se HBAS, LRRXPIRRS, Igisqgﬁsilt RIE! %wﬁés implants,
0 a g

recombi nant proteins and that can e
ratehegdingseines. tabess, deaskss, lqzmsqpﬁ\m hanl Sheﬂ napsatee, wi(spﬂlous or
1S4 I o si,pg us-dri
cex%%ggsﬁon systensé%%%h ? ga%ﬁ#%@l?ﬁ?oéxﬁﬁgsgwﬁﬁﬂmai
fOslngIaBmSWthﬁendmgGinV&s rd)lkte ofl aémnﬁsttaﬂs& @ibedC epdeinl dbvices may be

o G B RSB B e 2o B nd
ndedlﬁ%dﬁﬁaler?r;&ﬁ]@’sgaﬁbamoﬁ Benspaiilicatersagapial HskeXd RS Bvices for
CO|I for exanpl e, straln _BL %PEB) is suitable
adéqmtuﬁg h\?%ﬁyélﬁo I§"y‘§’tp ayighip thedody: Tn ppitiswis, ﬁte@gents of
ﬂl@%re'isé}ﬁ :lﬁ%'njclb@g} ?eﬁg %ﬁaﬁ%ﬂz |alsl?>ebea(\!@ﬁ;ﬁ1$e<ﬁgfl‘fﬁ&08 ?és%técpmﬂl, a

a further aspec the i'nvention
cophgagpHEddeviegtoriagent alpnetaspls, as mmutﬂmng Olamd'a@ewcﬁg device, coil or

&@%a&e giﬂﬂ%u{ep eorngg %Hd(?ﬁ gr‘ eS8 (tiestgi? R %tg"h%)mnlg liquid,

sobﬂptu g oagewdereﬁimﬂeﬂ ioeosidigitontie b&lséhta@t&eduon, the agents of the
e host cell accordln glthls aspect _of
PERE FHGRI BRI EERUY de EaPHSgeyith a comrecepive devi o
age0 81d1erdbig ) bEdal B2ARY 1BR30A0Is1oiaRkd 4RMAYERL aliRiRidB8 by a
peri plasmor nedium Hereinafter, the term"agent” h
furthernore conprises host cells as described herein.
Preferably, the host cell is a highly colonising and
non-.pat hogenl c mcro-organism 5 Highly col onising
m cro-organi sms according to the present invention
are strains that are capable of conpeting with
i ndi genous m crobes for prol onged col oni sati on of
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10 and/or comrensal mcro-organism , i.e., a genus,
species or strain that is beneficial at least to the
human host. Preferably host cell according to the
woeseMizssonvention is part of the normal or heairiEoer003026
human or ani mal intestinal (pr vaginal flora.

According to one enbodi nent, the host cell belongs to

a genus selected fromthe group consisting of

depacdediverygesem Prerably istdemy Selbeex Sisieungonmuisacy eginghying or -
o AR REL B OB B3GR o SRR S BB or cerix
andaprbeides islolw confithibedh est/orceistained) peledserdliby agers pefcihe present

. sekected fromthe group consisting of Escherichia

MEBHP™ Lact obaci | | us aci dophi | us, Lactobacill us

crispatus, Lactobacillus gasseri, Lactobacillus

|ners %$ctoba0|llus jensenii, Lact obaci | | us easei
hegrpacs el [dosage P%]Pﬁ élieLHﬁmLcé’E’cPafféic? %@P&aﬁ%@%’ﬁ%ﬁnﬁ(@ and a

coh@ﬁie@'@l%ﬁtﬁru YstefdlO. e bo ?ﬂiﬁgl@ Teke bl eﬁis 'aﬂHn}eferred to. as inactive

Blfldobacterlun1breve |f|do acteriuminfantis,
ingedicaish gen dei addadotegam asvt of rieptineston stogmmmors ior ‘facilitate

mg{u?fr ?ﬂgﬁl gélt?mh{}‘he Mﬁﬂh OLI?dqé t?gf {He %{%er | cq%mlde a means

acco present’invention1s
to achieveN dasired dﬁz@?i'elem\mmfde Tharyfood, tertype gfhdxpipient(s) to be added

col n|S|n str | n of .either Escherichia coli _ . ,
0 3t 2, PR PO APt 8 P5uIg, e physical and
chbhibE pf@;er@t ol tRe AGGQME REhté @F taligifEtRHBA] ahd ‘ﬂﬁnﬁ]hlﬁﬂactuﬂng

hi _anot her enbodi nment, the host cell is a yeast

Prgsiedyngy FhpymaceiecalE aseprablepXepimEnga pveishia ndhe ﬁta%ld include
m&geqx%auguﬁiduggﬁﬁﬁﬁ%ﬂoeﬁstﬁg@@prm}/ boulardii. In

yet anot her enbodi nment ’host is a human
cell. The skilled person is well acquainted wth

PHIRLAOGR AP flos‘aé@f‘t%:@ %Fhﬁ‘ Godtt 6f Qe QLB SR EWA Ty e rn%!ngﬁctured
nucl ei ¢ acids and subsequently using the transforne

b}’nﬂﬂé’r of- be gasibedrswelblagove ipihe sut, sugho by Jeh exadepla iyoehsgentional
|
b 8P 26, Ll 26E L oo NESLRLRhpin,
exﬁ@tﬂﬁﬁ,o 196808Fid, 1 180g#ng0 36@6IslyinRha (mobmtﬂoe)al encapsulating,
oSl t e resent i.nven
enfi R ot SRR R ERRT o n° R O bR PGS o gf the present
in@REGEBin RUABne N aitthe RhPAGILEBABUICERABLY iReGRP h@iﬁﬂd&nts that
carrier. The agents of the present invention, or

rfa%lll?‘ﬁﬁeﬁ’é%c@ﬁﬁl?g: "}‘39"%1’&‘8 E‘]ﬁ%’ln@ REgparatiss fPhgmperial use.

agents or _corresponding 5 nucleic acids, are thus
rovjded for use as a nedi canent. Conposi tions ,
EOPHRRgteD it riepprdsab APon e resisee Fedfe conpinipistigigp.  For
m@gﬁﬁﬂusoihercﬁ& Pfo8 S&Ahple) YRNEdRfbsitlonCmey NR' findafate® in Aueous
pepti de agent, a pharnaceutlcally acceptabl e salt
solalﬁ@r, éﬁfleceasaﬁuweg shysitlegicadly pleapatlele buffer) ingluding, for example,
68 ARlGnak AR R0 Bhndie 0%t SEkhIARE L BE 4 Gnicit
e present i nventio par at
angﬂu,asuwhceufqrcrachmpbnpmhuml cxhhmda s>rvrblxtro§enoﬁwr tramstohepsal or nasal

T O e T e—

coifitrigQithatiati R sPAACSS. SR ptemran@rt@e Q@ﬁfﬁlly(lﬂiﬁ{vhilﬂﬂ%)art For
of .the present invention two .or nore. agents.

oral BB O AEES wdiFi favé%ulae% i heid o splidfosage forms and as

insPhERA R&Inkr B PfusBiith &/ ea e M mufHiBhs. (RlitaBlel H&sﬁés %éms for oral
agent, which is an agent of the invention;

ingsationriy pivbievhinelnde tebiets gillst dragess.dreet] myl 108 %ﬂeli t:@smies hqmds

enbodi nents, the second pharnaceutical agent may

i nclude reverse transcriptase inhibitors (RT1l),

protease inhibitors (Pl), integrase inhibitors and

viral assenbly inhibitors. According to further

enbodi ments, the second pharmaceuti cal -agent nay

i nclude other entry inhibitors than those of the

present invention, for exanple, 20 pol yanionic
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30 said first and second agents are formnul ated either

in adm xture or as separate conpositions, e.g. for

si mul t aneous t hough separate, or for sequentia
womigiosegat i on (see below). WO PCT/IB2007/003026
2008/ 012689PCT/ 1132007/ 003386 18 Pharnaceutically
acceptable salts of the agents of the invention can

of course be made. by conventional procedures, such as

g«‘é& SYBRS 1Sl wges; Wé'pwws,tﬁaé emalstmer Th@:ag@nf@ﬁnmw@efnmulated in

[ desir
] 98 881 SOIRHE S TRy, O23! inng
cmeﬂpmabk@pesaﬂons barfes agdnss caba tblu&en oweheén giycérides. Uthe vaginal

c_cat, on su as sqdi u

R GuPh ey SIRRGHISEY DA Jmnen & dhe SRl permpn may be
nRfde g aloty@ermadd %Hlﬁﬂﬂ depd1asRe8 .celotin,t RRbLL@HGAP ﬁetby’i&ﬁﬁglycol

i ncl ude N—nethy D- gl ucam ne, ar Oni ne, benzat hi ne
PV O, RECSani ne, procai ne and tronet hani ne.

Phar maceutical Iy acceptable salts of the agents of

the invention also include salts derived from organic
F@rorakﬁdnnms@@wmﬁ@mgdﬁs oSithet intngion Wi gendraldyl belprovided in solid

d(%%? R g - ¢ f&gﬁ%ﬁg %%E{spglr Qagfslﬂ?s o‘f'e}:gs% g(au%{)us solution or

ate, funm

m@pmmhmiate gl uconat e, glucuronate hi ppur at e,
hycl at e, hydrobrom de, hydrochl ori de, iodide,
i sethionate, |actate, |actobionate, naleate,

-Sdlﬁﬁ&ﬂaﬁﬂ@sagﬁ%}ﬁié' Qﬁﬁb@'oﬁﬁmeﬂﬁisﬁn}g' &ééi;ﬁ &S wil o ey Blude inert

nitrate, anpat e, phospha

dlbwpgsgﬁll%t cu%ﬁ%a?@ binders 4dy, anéaafé) ﬁlaas@uﬂ% Fetghants, Jubricants,
olfthis OSAlb @elAEL: cAoni@ ke ! Alsldsat @eﬁmg agents, antioxidants,
tereplltnalate tosylate an t1 et hi od
predenvatiuese gelberig, dusetering andhiavetmiag aﬁg@nt%ﬁe t¥mipients can be of
I
SRAECL! AP 2, PEOH e AR DHBNEB L S corvaives,
Cl'dmu@l(ﬂ edicalgny mpime @mhﬁe,mmgiegmns eﬂb@iﬂﬁ@gﬁagnesmm/sodmm

il w5, et BRGSEaieRt bipC PopRRY) BiplEEe Bheeassiiciom

dlf:ﬁ&ﬂlssod&mp ﬂﬁﬁzdaﬁf Iﬁﬂntongne&s istRli@nicR, opat Qilﬁﬂlereof sugats
osones, tabl? dr agees, Iozenges soft or har
@ s Ki0%a pRIGTass, lagioephdits &floc riipercaptl maugiisgagievagetable oils

(h$dbEENRAL ORl RONEET BnBol LAl Bl mBLka%01a3 aﬁﬂamn aides. In
yop phi i Zed formul ati ons. Dependi ng on the route of -

cegai mﬁ&cp%tcp@iwgﬁeféble%p@& & sevplees tmmbéﬂ%ﬁlm a stomach.

acgf géﬁisfa%g Irél&e%%-lr dﬂfg ﬂﬂﬂn 'd%&fa%]e' o'}\IaQ%rraf Qfd synthetic
rug, suc é or exa syrlnges and nee
poilymhes, en sommum w:rtbpcﬂmiants,rsugaﬂ,sand apgabiccatvents or sqaer,laaé often

devi,ces f adm ni strat |
usid B°PL 5Bl oRpln L 5 bRy = vty st e the
drﬁgl Qomﬁh&p@fsmhhﬁr poles@niheletl Sdhl beodelivand ih Qrcoﬁifﬁﬁlﬂh @ard or
% Eq be conprised within, or associated wth,
sofshtlk e8HEi ve device or agent, for exanpl e, an
intrauterine or intracervical device, coiI or 30
di phra or distributed on a_condom e.
uitahlE AR AIPARLS GRGIASY S%h%a%qdnfgalwamaémn@@ pdim, anderalcium
ph9§ HRRVE rlactéf&"‘ﬁ’y&ﬁ’sta?&fjﬁfdjél%ct £id he Phgie 'Eﬁsmtegratm agents.
|nvent|on the agents of thé present i1nvention he ed
Binding pgadsmay ilcjudsstagsan edldtheni e labrivoting agsaptif present, will
o Preferably e 0 ention
gegeg'gﬂc)g ﬁ%?llgagﬁ%%ﬂﬁ S eiaﬁﬁeén ae%g rﬁmr(]i?g[t %ﬁce dffb&e &e& {}%ﬁ tablle?s may be —
2008/ 012689PCTEB2007/ 003026 19 depot dellvery system
Preferably, said depot delivery system conprises a
vagi nal ring or other inplant that is suitable for
insertion and/or inplantation into the vagina or
cervix and provides slow (controlled and/ or
sust ai ned) rel ease of the agent of the present
i nventi on.
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5 Pharmaceuti cal dosage forns are often conposed of

the drug, an excipient(s), and a container/cl osure
system One or multiple excipients, also referred to

Wo 2ndkRGideve i ngredi ents, can be added to an ag€fk200¥/003026
the invention to inprove orpifacilitate manufacturing,
stability, adm nistration, and safety of the drug,

and can provide a neans 10 to achi eve a desired drug

coatte sl qmeieritlesuciring ebtcerd, menesterpiseoraglyesndi fbﬂéémté,sBO delay
# can depend on vari ous

%8 %?ggﬁggfﬁgu&gﬁPgFH%&anple t he physical and

chen1ca| propertles of the drug, the route of

ﬁgilon g ufact ri.n ro edu
tH ?”frla (@ ee%%B% ettt "ff ?@Feé“”m 18
n:!m‘bdtwhﬁh alsblid aﬂdeﬂt raﬁa @ﬁlie gtetaﬁﬁ@ chpsarese Givhlefém/ﬂfel &Rti%e ingredient is’
phar macopoei as. [18, 19]
mptedrvicRiien ¢ an 0&6&@9@@ PP@?%%M%P 101' @lﬂvwle
present invention may be manufactured by any of the
nmet hods wel | -known in_the art, such as, for exanple

IngnecHARRSHES AP 285088 Afthedmessrhiyentionsan br ddminigered frpically,
9&1@@&1&1@51‘ Afeoud ;&%ﬁan@a&cﬂqs et S et H%Qﬁi{‘ 1A% a liquid

‘extnicling, spray-drying, [evigating,” emulsifying,
Topmulatipmk foo - gxampleapsedlati (gicrp egwlm«appqnngmtlmnt, a solution, a

(AaX&RP&rLi &%én%%]g P r%cfgﬁﬁ ©The Ag'neﬂgﬁ fElRé) &%% mttg ﬁ1e sgm 0p muncous

present 1 nven Ton Ca
membmne eanp hyﬁieﬂxjrmgltﬁaiels yoan Cloe pigabted], |fmae.stam4;$e using penetratlon

r edi nts that f ita OCESSI ct
erlgish| B8 PRrHe i PoheoRB Ao e oo k5 fegilic, and
arffflapelic feQ&ﬁi@ht@t ireMuding WERENEeMic YO, h@m@@sm[se Gynihetic and

route of administration, For 25 intravenous

narEpk BRly RS, Fetactaisnpmelsifios WorHodiusiemtang we of complexing

‘agfea{swlcﬂh&dtecma@gequ& 39! téhioBlorclid, RRFERSALN P rllate skin

physi ol ogi cal |y conpatlb buffers, includ I ng,
p@ﬁ@mﬂn@f ap hgenp bithe invientien. dEtesdenmal of topisalendpomisiration would be
[ a t
rEERY FEkeibic) BF g0l 3 sl e Ry’ O Shikuat sysemic
m@mxﬂtﬂﬁh&nﬁor transmnmucosal or nasal admi ni stration
sem solid, liquid fornul ati ons, or patches may be
preferred, possibly 30 containing penetration
F carrmhmnmrrsnonsm hnlmkmeh; antagmanisiraien o athé ynokayaha agentt Hier use

For, ora stratl on, ent.s
oo i B ROPET PRI SR L A aRgr  ea o @ slution,
sulabian! eRulsRAN b GkhRdli¢ Ustrbh GdnT plegagieed gamsl at laOfihuliser,
SU|tabIe dosage forms for oral ingestion by a subject

uspaily Wil thedss at aproppliant e g hadpesaatedgrpng derreedriyons petbpoe and
etl‘}.ﬁﬁ S(%].Lﬂﬁ)il didxi @ bHghy oﬂwp s k2 GRORBETA a%?(gglg/ B3 EPons like

el s, syrups slurries, suspensi ons,

' bvéaml sﬂObwgne Thé replent erenasefidl sk the chesr nﬂaaxr@durmd aerosol, the

30

ap?{og;tg%{ i on qﬁ:’ltt 11119}rr1 Be d%féﬁgmgg b?#&gﬁ&'n% A def B deliver a metered

nenus, nventi ona
anmmppoéletpaﬂgs b:aadse&trsigeh o@sfmmpbugelann,ofor cmtsdﬂem an inhaler or

ceride For v Slt erent
i HSEE rieS s BRLEAE Difre PRBAR ot BN i prbg ARl and o
suﬁal:\lép@wd@ bese, suelh yﬂ@étbééair%&r@ﬁ" atin, depolarized
gelatin, cocoa butter, polyethylene gl ycol

pol ysor bate, or ot hers. For oral adn1n|stration .
Comisaal tsmlatdd ori éﬁﬁrﬂoﬂn%is{raﬂﬁlw Sidc¥ioR @re usually sterile
provided in solid dosage forns, e.g., in the form of

and gn e Presentechisstiialosagstonss, §:8- ala%mj%%wg%rmwoqeens or
suspension. Solid oral dosage forms can be obtai ned
usi ng exci pients, which may include inert diluents,
fillers, disintegrants, binders (dry and wet),
di ssolution retardants, lubricants, glidants,
anti adherants, cationic exchange resins, wetting
agents, antioxidants, 15 preservatives, colouring,
sweet eni ng and flavouring agents. These excipients
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25 used to coat tablets, resulting in dragees. Wen a
capsule is preferred over a tablet, the drug powder,
suspensi on, or solution thereof can be delivered in a
woRRlkRRke hard or soft shell capsul e. Suitablemaeisosos
di luents include sodi um anagzcal ci um carbonate, sodi um
and cal cium 30 phosphate and | actose. Corn starch and

.aL%%nic acid are suitable disintegrating agents.
rdege eqririnas.thy laftercysually seiginihe ampesgeiativd. nBe cpmpositions
[
ngga?]ég g%l rrf:agle%%fsg%pen&%sg g(rﬁﬁfg&t}a orgnul&@% ﬂ'#' ]py %CE[%OU,S Vc?lncles,
artdheayt ainkai &rﬂ&ﬂlﬂtobﬁage\ﬁ@, 200 8&6%89@@’[3{12@3}2@ Oﬁs{cﬁﬁ@(ﬁlﬁancmg
21 coated with a mater such as cer.
ostHe Srbanyecryl peety; ardt (tiedays. biocompativle
pEPEEE PEliling Mgk e, ﬂﬁﬁﬁfe@dzﬁd’fﬁ&k | MMpehdia€ lon the GAp&WneSte, the
for oral use include hard gel atine capsules i.n which
vebifde Biay icoain el 2 SHRthetc o Yﬁgszféhle\mt pcorsFpREc El‘i’"P‘Qhé?ﬁtS In

cRifh ﬁl@tfaﬁceg,eélﬁﬁ'a@em%gsl 12656kt bPE. é@aﬁ&én\‘i%te the parenteral

ingredient is m xed water or an oil such
fopmelaien owoyld| be uregomﬂmd‘ iar clilustli pdonitp. aﬂmn;fm@tlon Depot
£of AR by igh o OGS stk DL RIS an UG U6 o, may
mnmddorrgﬂmblesmfbenamnﬂ hﬁmghmarospaml@air cnbno/muse (¢ ﬂ&ﬁinllcdomzed

o Do 40, Lo L GOS8 9%

coaBReQ/ A1 d@ﬁ@&lle&ﬁéﬁﬁaﬁ& flleas® nafided afaddifién RE B&icfsakdlPRnown in
of the drug into the skin or nucous, nenbrane and

the ﬁﬂe (Fhyrdgpetidelivay spdginpmay by presenied infigrm of ypplpmds and pumps
sRERgt ration enhancers; the appropriate choice

and conbi nati on of I|poph|I|c hydr ophi lic, and

~anphi philic excipients, including water, organic

Stﬁﬁtl\é hors Y@)ﬁﬁiﬁaveﬁ)édssﬁn S et e nﬂ[bgullé OP %gﬁ@énuon are well-

pol ymers, surfactants,” enul sifiers; ust nment
koghd s@eoft @@d‘rm@dengatargm solgkibiesr cqzé@mng quéase sutbhas, for
0
méﬁﬁh %%@%g%&o an’ %ﬁ%n?%mﬁ&@% vé%@#%%‘x Fansde é%ﬁ%easa
tommt;t a)gnncébr @ﬂmpha %e atateohawiu:bmnbe oy ebmiprisedy. bif ity contammg

PR e el B PR pIGe Ry Bl may be

adaetm Thesd ﬁvafeir-Bi’se@ yysltemﬁhadrateffamve ar digd Vil Slehi@ bF € ihRntion and
the nose, .the agents for, use according to, the present

Prodpse Y Hixicipaen AV AmyrEEAiope a8 PapoFines PhHmcgmpgnents
of % LAILHED cystitd 9@4&%@ raran@cmeb&l&@amp I yiRstt btk ﬁl@egmﬁy and
from pressurize acks, or a nebuliser, usually wt
toxiniy eleactstisticsp Fopenmene, theidegntity nﬁth@gema@mtscm}bbm@ned For
Y 0
ex§ble, BRI SRR, 3 SO of ORI e uscd, as
cah pdiyethgiche plycdli deettizn t:a-rse],vemtsdmnompaubla pdlypers mb appdyvinyl

psti3ids ke e 355 ot e SRE b E Ped SliiRfe for dEctose.

. providing a valve to dellver a nmetered anount. _
Capsul es and cartridges of, for exanple, gelatin, for

use in an inhal er oQr |nsufflator may be formul ated.
F“fﬁlé’gésl’%‘r’b"i‘hf&*‘ﬂ?"t?%‘f’hl n a povvder m x of the agent and

T

i3l e el o Bl 107, B, SRl gl

compritiag e I thére geptide nganss) atoblpicc anMsaomhowy calls according to the
-_g% servative. The conpositions may take such forns as
ﬁbnsions, solutions, or enmulsions in oily or

aqueous vehicles, and may contain formul atory agents,

such as buffers, tonicity agents, 'viscosity

enhanci ng agents, surfactants, suspending and

di spersi'ng agents, antioxidants, bioconpatible 5

pol ynmers, chelating agents, and preservatives.

Dependi ng on the injection site, the vehicle may

contain water, a synthetic or vegetable oil, and/or
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25 exanple, lowtoxicity surfactants, such as

pol ysor bat es or pol oxaners, may be used, as can

pol yet hyl ene gl ycol or other co-solvents,

Wwo osePRkd bl e pol yners such as pol yvinyl pyr petisiefeses
may be added, and ot her suggrs and pol yols may
substitute for dextrose. Further aspects of the

i nvention 30 The present invention furthernore

Uses af dbg molrpulesiofitheiaygntiors di agnostic kit,

conprising one or nore peptide agents, nucleic acids

5%6%? P a“iﬁéw%%ﬁ%e%%%%%n@%wm es

Qs%t ﬁﬁ%gnﬁ%f ;g ByiltS e Qéescﬁ(ﬁ]él d@ h%:ln% fsééﬂ{:ﬁ]ki%’on for

Bat ment revention of ase Bsent
bhocivem tdior @ngvE d:essequwemmg 0(5C(1H5e Smpmﬂen a@g e $n this form of

rese ion. f bl.ocki ng _and/ or..causi ng._t .
bR CoRE Rl Bl el P o e TR P difeion
oﬂ‘ OCRS ah targétriels, Mebel isvhtion al@é pEEGJRfes it e tadm@eikicerRlds $ncoding

and/ or, t he down- reggjatl wn- nodul ati on) of CCR5
Sail P’E’!H}d&e%ge%i PE of PRlost f ﬁi"i" ng g ShepPienl dtveptien (e above
c&ﬁprﬁﬁ@ £l hdld of P ARintoR 9Bt ihe exHeRMnSind %u&fauy the
host” cell according to the present I nvention
S%R%W%OE%W%P%%@ﬁQg%mhuclelc acid of the present
i nvention, for the expression and optionally the
secretion of said peptide agents. 10 As nenti oned
Aabwuiegnediabbve, eifhrezardtotthepiesass 'ewbntiomy‘én térmri‘agdrifbertcempasses
ent enco es tid nt s l.ei c acids
peafil ey BEAEE Bt TasBils il olRE s M aPreBE it ey e

intréntiohe The viemntien . prétided Eﬂéeﬁstel on s@d ageale Sfof hig: Ws@n@ht and/or

sai d agents for the treagtnment and/or pr yl axi s .
' P"(’&Yi%?g] fﬂfﬁ‘fﬁm@% ) idisasss that gy bRipatsd by .b&g?ea apd/or causing the

egh@&nu;};gomdiz_@ I THcRuRhiB O f %ﬂ%eprés%nﬁﬁwﬁaﬁ bRt th@protidldd3p use as

he agents of the present invention are thus provided

- mp@pany@es. as nmedi caments. One or nore of the agents of

the present invention may be adm nistered to. a
subj ect. When nore than one agent is adm nistered,
Oeapﬁﬁagenfﬁmnawﬂbefﬂammnﬁ&tmmahﬁmmmﬂhenmnummaaianasmgaﬁ

xtu or. sep ratel stan
WEERIrEbS i s 70 HBinhuttp iR p RS AP b Bl soeter e
ampginikarefor tsb}ﬁhrﬂél@s:ﬁﬂlghl maﬁﬁﬂzﬂl@ mmmeoﬂw)'ldﬂlsscﬁ&ﬁ&ﬂly Said
in conblnatloE with one or_nore

OTSHERAC AFFFR & (Re BrEteny BveRfint may ﬁ%ﬁﬁaanet%% e adiay with
ond drhinBrd BReP gRBSckicAlNe adive SR8k RM AR BN corlBe@GRMN the

or %%ents of "the present invention may then al so be
aggpiFion ity Beast iygetiane The agemd ot aaerix elifhe Poserdpilionmpy then

aldd B0 AR HIRIAN A RINEY (£ 20| JHAARCOH Sephla %ttﬂoéﬁl' GitRfdfiially

or nore other p arnaceutlc y activ

'sxmehmemsﬂjal fwth faidovmdi Ry rhareactber fpbamededispllc tagtiteh egents, or

1=t %@Y i nvention provides the use of said peptide

gen or of nucleic acids encoding the peptide

agents for the treatment and/or 30 prevention of HV

i nfections and/or the outbreak of acqui

ted PE‘%%WE%«:I% REPSPIA RS O%HH’/"B{E g?"s‘&P §ép¥d peptide

geﬁtgi o SEARRRIAHENS | e%t:&gn%h&! Pébtide. adchisa M e GtatmeMOind/or

2008/ 012689PCT/ | B2007/ 003026 " 24 The present inventi on
preveugop rafy HEY s indeaierh gad/er the cathreak of asaeitadnimmynadesiciency
syh&t)ﬁ%tfhﬁﬁsg)( EJEE@ 9&?&4& | Q505 aF!!oyl)ate'the% ]tltipjlfg Eubjeot

conpri'sin e n1n|s atlon Oof a Conposi

conpri sing an agent of the present invention.

Furthernore, a nethod is provided of treating, or

preventing the outbreak of, acquired i munodefi ci ency

syndrome (AIDS) in 5 a subject conprising the

adm nistration of a conpr|5|ng an agent of the
~present invent. on.
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For exanple, transmssion of HV, i.e. the infection
of target cells by MW may be prevented by
application of a conposition according to the

wHYRBbhign (e.9., a suppository, 10 cream gepcrii@@aiPioo3oz6

. paste, solution, liquid orspowder containing an agent

according to the present invention). In this
enmbodi ment, said conposition is preferably applied to
The peerend awventoms thug guevides a aethoinof ingating srprpvdsgng £BVdpfection

i Bhortd AV R e il ol BY EVbmpostion

cqumfsergainl yigens aif dhe prepas iihvention. sFathpiniare, b efatiicd sepeotied of

B M T RO

a aflbjectl BHhAMRIRY @iy a8Q8MSHol R RGBRbESsAE Gt Biket Wgehb| present
_for the treatnment and/or prevention of inflamatory
myfd¥Eses and aut oi mmune di seases. According to a

further aspect of the invention, the agents of the

present invention are useful for the treatnment and/or
FaOexamples rtabgmissién wf IHIYnant theiintsaes ofituehlcslds by HVhenay be

t yent / or ~prevent.i f -hacteri nd, vi r.al .

ol RS oo 08 b RESHERM A RraBE & B aRonfite s, gposiony,
credrhiegel tthan, pdsié, sohabon; diqiig ok powvdkrtchetairgppacigniccidding to the

i nvention, . there i | so, pr.ovi ded.a mnet had of )
PRRSRBCYRYFHGHOR)- 18 s SRBoEreRtn FH FRTRRGSEon 1 R prplipd to human
gclitBlS F6LIna, Jetn@h, RBIHE:) $efRASE Surid) okt @bhal cafactt order to
viral infections conprls%gg the adm nistration of a _
PEIHBITNGHONCH M durhg sawnah gantact dYlott pecipkly espid composition is

Ve RN icular, for exanple, a nethod is _
quovP%g% S?L??eaf%ng or preventing inflammtory bowel

.di sease, rheumatoid arthritis, atheroma or

r i oscl er0sj,s. _ast allergic rhipnitis br atopic ..

RS BEREE S pSieR e B 'oF it PRHE R Spo QR s ans
inflinseswesy agente Ths agenid ddephws wefid fosths tameheat agl'diairevention of

. denyelinating di seases, pet.i pheral 3Q. neuropathy, as
inflEhetery Blsies B RGN Ry PSS AR GD Comabmasreef the
nP8A 0 LR6 BARET il 182 QRAELA0BOANI A58 wehoBel b @é@nicst and/or
adnLnlséered to_a subject, said host cell expressing .
PreyaliQn g @ﬂl@@ﬂ@l%ﬁiﬂ@é a]a@ gﬁtthea@qggga%ﬂt ﬁgdfg@rfzyp@non of bacterial
anBEaERkectige Akt the %&g ol 68 VAR 230 oECHLIBPY L he

use of nucleic acids o e present invention for
gene 5 therapy, wherein said nucleic acids are

incorporated into a virus for admnistration to a

 Acopliezto futheespets ofdnd mvettioat ther iThleo pronided rtiaing! afftreating

t [- _lnventi 0 .delivered directly or Jjn. .
or ST REEE ER B, BRI Y S oy el e il

an(istel @batie)s coaspristigviad adokinBwatiomoftah@ndiokitior bemprisigest agent

t hods of treatnent. invqgl ve admi ni st ion qof a .
o FHe PR Ty TRPPEENRy QOOTHIG B L St aifEating or
prfeRNt iARALbAN bowd SUBaS&! . thdiBatb®I Muthritis, atheroma or
"t herapeutically effective ampunt” as used herein
aripEpiesOsiy asfhmarfdigraic Biniihonatonig dermatiis Mearisetianpitgasplanted
| - - - . -
o et R LoD, PO AERIRLLL B Sy OIRANR rcalf priphera
newrogiethp.otsabdlienstchegessp egtudmgoretgatasisarg @héars ef fect. I n
general, the therapeutically effective dose can be
estimated initially either in cell culture assays or
Ini dheaﬁﬂefmﬂgglmﬁied%meﬁt%f %&m&mi,onjh forn&iy- h{]lﬂmg@f\iermﬁe%&s and
.ce, rabbits, .dogs, or pigs., The ani el, y
confilipisa MEEL 06 HariEThioR & 125 9 GBI Wherein 2 Host cell as
concentration 20 range and route of adm nistration.
Such information can then be used to determ ne useful
doses and routes for adm nistration in humans. The
preci se effective anmount for a hunman subject wll
depend upon the severity of the disease state,
general health of the subject, age, weight, and
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.26 An effective and conveni ent route of
.adm ni stration and an appropriate formulati on of the
agents of the invention in pharnmaceutical
wWeImRAIAhoNs (see above) may al so be readily peras2007/003026
determ ned by routine expengnentation. Various
formul ati ons and drug delivery 5 systens are
available in the art (see, e.g., [20, 21]). Suitable
diselgsasisabgie dnipdupinisterask oonsuvigel, seigrhosk eabpepressing lapd eecreting a
i.ng . i ' . oral, nasal ,
P%@ﬁ%93%%2é$§¥3%51%§ﬁ§§%*%@E%{ er mucosal, topical
transdermal, ocular, aural, and parentera
dministration..10 Pri.mary routes, far, parenteral..
TheRAPEST 467 B VIdRE it SRS, Xt PRGIS dieayon for gene
Gy S WhEHindARIOMRI RSN &t irtbipdtitedSaron diaiy/ fof afiisstafion to a
adm ni stration include intraperitoneal,

s¢higta- arterial, intra-articular, intracardiac,
intracistemal, intradermal, intral esional,
intraocular, intrapleural, intrathecal, intrauterine,

and intraventricular adm nistration. 15 The
Matigs ebadogimistention treat ed, al ong with the physical,

hem cal,, and.bi ol ogi.cal .propertjes of ..the dru .
T BB IoR OF PR B PO RS P i et ity Pl Hifnarmacentical
cEehpasitiont EetithiBig leQciBRN4E QR abee), e id welskvdved iehe k@ CBhe present

or system c delivery wpuld_befpreferred. For

methedd el Erabment ety adngpiseation i adberepayBeallydtegtive amount of an
| ; d tal ly effective 20 dose can be

&%@f?ﬁg? S?%F%?gﬁﬁgﬁﬁﬁyﬁgka vari ety of techni ques

wel | -known in the art. Initial doses used in anim

j e = 0N C1LJ : t]

TR e B iEaRTREG A R MEA SRSE AT Ml mount of an
agepp koq@irdiag ao fihe plasem insentipe atesdedan ot debeionitned, prbomt the

ex .e, using data oht.ain fr ani mal studi es.an
g e ondfliof iy do SPRA BRer St p e, e EtR (e Tect I
gERER, HBé harpiticall ¢Heciine dbie caB ®e REimAEd Ghitisdly @ithérhie cell culture

present invention refers_to an anmount or dose of the

asgRS it In gyBya mogsls. ey gramplte 1 RURIRAT IFIMARS: MYeafabbits: dpes. or

Py MPAL MY nRdh BhPRLaHARePlo astEMiNALhel dppopbidRi @Bbentration -
oxicity and therdpeutic efficacy of such nol ecul es

rapgmatskrogieod pdininedrabion. Sugh iderana pra¢andbenrg wad to determine useful
gﬁﬂg ' jggy o r experinmental animls, '
d@#g., gggg#grn1n#ﬁ§8%%ghf%gg (the 3l dose lethal to
50 % of the popul ation) and the ED50 (the dose

herapeut.d cal ly ef fecti,ve in 50 .%.qf. th 0 ation).
The GRBE B iR g B bt taret Sl ebf RRR i s ot e
dibdeé sRRUbdikrdl heaK ok Glibj€ANagbeweiix asb gehdasof the subject, diet,
.cratiqQ LD50- | EDS.. Agents that exhibit high, L
tigng é]_lngrfg@pq:zgsyi qfoqdé}ggls qxté)np fdg}geq:r 12t10{4@), redcetion sensitivities, and
1oRQABERILHBRPGE/ HISZR07HQ30280AY dhe & f &binifedd NBUNoutine

or therapeutically effective anmount is the anmount "of

exphemggienen and phafthinacibetipdesmesopphsidintsian Krpetlly, an effective

Coidot . ) ) .
o B8, RSB 5098 8PSl ety 2
mipfkgtth 20 rpdemar cher, veterinarian, medical 5 doctor, or

other clinician, e.g., regulation of glucose
met abol i sm decrease in elevated or increased bl ood

- EGbd#ce $RathRME egimds oAbt ed bels 6V hveRtiG indludk a@nhilsration

associated wwth altered glucose netapbolism e,qg.,
ong;, 5@ 108 dhree tiEnepIaRY BADE OPgr WIS JRT$ea TP Ut iEFR O SHE ilFRgweckly).
Thse Rl A 111G GRBGARTAY B ARt el DrdsbR ihlnfb0

W t ittle or no'toxicity. Dosages may vary wthin

thi s range dependi ng upon the dosage form enpl oyed

and/or the route of adm nistration utilised. The

exact fornulation, route of administration, dosage,

and dosage interval should be chosen according to

met hods known in the art, in view of the specifics of



10

15

20

25

30

or device may, for exanple, conprise nmetal or plastic
foil, such as a blister pack, or 30 glass and rubber
stoppers such as in vials. The pack or dispenser
wWis¥los6126RY be acconpani ed by instructions fopcraszoe7003026
adm ni stration. Conpositiong conprising an agent of

the invention fornmulated in a conpatible

pharmaceutical carrier may al so be prepared, placed

in an appropriate container, and | abelled for

SR Hod et Pid 7 bE A SA ot Bproort fepplton of

tht hagsnip rod \thel esediqrept plibemagatital compbsiiensaea alrvehosy also be

cell .accordi,ng to the i.nvention,for use in treatin .
reils g AR Hoir e APePRRto] Varkths S Rghd R rbf etivery
syBfe@iRd dvallae uhe ed (Jesramnddefdigy.ency syndrone (Al DS),

i'n treating and/or preventing 5 H'V transm ssion,

and/or in the prevention of HV transm ssion during

SREBHRouRE M a8kinidRGioR RS Mr & L iRideleiginl, Q¥disle ﬁut%'tinal,

pepti de agent, nucleic acid or host cell according t

oreh easah ighariasst), frolmersey protheraaneasy. A trapydeymals gqwdar, aural,

i N | t - J.af L ammat ory di seases, -aut oi mmune
ME3§33§%§P¢§§%?§@F§| and viral infections,
i nfl ammat ory bowel 10 di sease, rheumatoid arthritis,

R R RERT LR RN T T ———

subbRBSRLAEEEisR TR SecbidaBURated bf alhihStratitnl ihélpdeintraperitoneal,
_sclerosis and/ or_ other denyeljnating diseases,

eertppds dntieticalsht HyaAsidg nafecitrSdas BGadamit o rirelspional,
RS 218l S8 Scal L urE S SR RARA 8 lSration

provides the use of a peptide agent, nucleic acid or
Theostlicstidnl tode dwrigilrajonowiiheiphyseali dwmiast, apd iological properties

oTBLULATHES, BB TR BRI 00 AP o

will svehdtharoatonsystehid dativenydeduld bemefersgndr ome (Al DS)

or the outbreak thereof, and preventing the
transm ssion of REV, for exanple during sexua
FaeohpositiordCisdihe fop ks prsent methotls oftrgtosdt dethetapentigalty eiffective

N B R R T N

" Intil dbde€ atddrin amng efudies @ae b ibagdionfdffdedmtdontentrations established

.inflammatory di seases, autoi mmune di seases, or )
o5l cBiTaPssak 1995985 TORPPPIOBHEL [PHmAR SHEHC%F%P‘? fqtermined,
foR BN RsAE dh BlA RGBS SRMA1 stASE YR ceRLhIBRS hGaykd
rhiniti's or atopic dernmatitis, the rejection of
transpl anted organs, tissues or cells, nultiple

ASHEPQBLAAGHA0e AbRehr SGHMRIJrMALdoBS, 3835 ug of the present
peri pheral’ neuropathy, malignant di seases, cancers of

inpentignt mEirs ith gn camewt o dogp ot the agent, agent, or drug that results in

s BPSRRNCER rT &° S ROEGRAr S, FERCREE ity and

thelpauict effi¢satof ancloindechiepicen be ploteypimpd ibgestaytuakplaanaceutical

REESALS: o0l s ng. oL, RN 2l sl .o o

ddRé Rl @d500%, dflApopmi@idhrald iy BDPeahed@s feegetiiditig effbctive in
under Materials and Methods, AU Absorption Units. .
54| thoxpapminiion)a n s 4ase rtioppi texas o Betrpentirertisrisaf thyfhegppeutic
iy, GLIREY RGP be RaPRksel fNONSAD 189l /D02l ABLE R exhibit high
deSired material purified fromcrude preparation.
thrapratticnditeswes prbferedace of an anal ytical FIPLC of the.
reaction mxture after purification and refolding /
formati on of disul phide bridges. Panel D shows 10t he
trace obtai ned by analytical HPLC with the purified,
refol ded material. MODES FOR CARRYI NG QUT THE
I NVENTI ON Materials and Met hods 15 Preparati on of
pol ypepti des by chem cal synthesis Preparation of
chenol dnes by total chemi cal synthesis was carried



10

20 acetyl glycine at each cycle. After HE cl eavage,

crude products were anal ysed by anal ytical HPLC and

MALDI nass spectronetry. After preparative scale
Wwohddsioeatd on of the desired product, refoldi per®2007/003026
proteins and formati on of dysul phide bridges was

carried out according to published procedures [23],

and the refol ded material was verified by anal ytica

HPLC (shorter retention tine) and el ectrospray nass :
THP eELARABI YR theRstiedl i b Sunt Wehé QmoxktdAtth® Agent or
of cysteine thiol ou urin dlsulphlde bri dge
ph@'ﬁmm@ﬂ)comppwmn Tgﬁfdﬂﬁ @ligit ﬂ?@ legienl exmedicalgesponse of a tissue,

[
BFREh 6 R BT 15T ol R S ARG modica
MnmnoaMquMMmimea mmmnmmbf@WmHPmﬂdmhmadwmwﬁmldamwdor
nt tein of the inventi consi st

i foRsspcPpgs o, By ity 8 R POE PR spfifhed wit
alNeed dncdE enctdboldin,] ). Fdighétes, dic Resul ts of 30
characterisation of the purified material of said
protein by mass spectronetry are provided in the

]jog’eiglleg W a1 1€ withi0a 2008/ G1ARIRRE e HRRAOAR0 302 Gndes the

3 Characterisation of purified material by nass
EBj8atithditde @gzncptpmcey nDegngss Bey ﬁgywthSE@Sl mengeaiepgnding upon the

RS T PR SETRE B Py, s el LE, ¢ g o

o fo?@:ﬁ&haﬁ r.d)uﬁa @ﬂadzhh:esma’adm, aldsege, rapf al%gagn%@@iz sh@uld be chosen

15

20

25

30

ki o ookt U8 RS ek Shyiel of PEsrpbR L BRIEC s Qhaition

of polypeptldes by expreSS|on i n host organlsns The

Dﬁfﬁ’% %B_f‘))t i de ?Ilrg(e %ﬁ}%ﬁ gaéiﬁ) X]ﬁﬁ%j]a’ {'cgvﬁcgetp?%;}néﬁevels of the

a&ﬁemxb@ thixeara lshificient hpmmgzeph@ degiiet @Sfecle, S| Rlmal effective
10, Cel | . Fusj on

., In reference
.»C%@%%WHLPH. MFéE vﬁi‘% 91 f‘éall‘ pasnt byl ca be pYipetpd; frpm, for

e)Ea'f’;’f plé’l% Rfrot cﬂl@a Aﬁl-fﬁmﬁ)ﬁlex élméﬂéj b6dages febds /L\) B@@dve the MEC

l'i nes. HeLa-P5L cells were seeded in

w,ﬂl d@reed e Oadividpal shpreterigics pnd méwi/adﬂemstrﬁm sInlca%ee rof Tocal
Ay
B SEIEAR AL RSB B ar may o

beleakiopaspeptictetraipent s of the present invention.
After a further 24 h, cells were washed once in PBS,
| ysed and assayed for B- gal act osi dase activity by the

Thé dinbingtnofofgetther edhmiiige Ridamiskhst madyeb< BSndent on a vanety of

i R B S i WA BRI HLP B ey ey ofthe

affliction, the manner of administration, and the judgement of the prescribing physician.

The present compositione may, if desired, be presented in a pack or dispenser device
containing one or more unit dosage forms containing the active ingredient. Such a pack
or device may, for exérnple, comprise metal or plastic foil, such as a blister pack, or
glass and rubber stoppers such as in vials. The\ pack or dispenser device may be
accompanied by instructions for administration. Compositions comprising an agent of
the invention formulated in a compatible pharmaceutical carrier may also be prepared,

placed in an appropriate container, and labelled for treatment of an indicated condition.
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20 100 x (nean absorbance [treated] - nean absorbance
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natural CCR3 ligand as a tracer. Eotndn/CCL11 or
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are those RANTES derivatives consisting of the
N-term nal signature sequences SEQ ID NO 2 -69 fused
to positions 10-68 of the native RANTES sequence
(SEQ ID. NO 1) 34 Table 4 Characterisation of

DT TR SRR NS QO THE INY MO 2 T iei on

assay anti-HV potency (1C50, nM by
Materials and Methods

Preparation of polypeptides by chemical synthesis .,

Preparation of chemokines by total chemical synthesis was carried out on a modified
ABI 430 peptide syntﬁesizer customized 10 -perform Boc chemistry with in situ
neufralization [22]. The synthesis strategy also featured a chemical capping step (to

terminate any chains with free amine groups at the end of the coupling step) using

acetylglycine at each cycle. After HF cleavage crude products were apalysed by

analytical HPT.C and MALDI mass spectrometry. After preparative scale purification of
the desired product, refolding of proteins and formation of disulphide bridges was
carried out according to published procedures [23], and the refolded material was
verified by analytical HPLC (shorter retention time) and electrospray mass speciromeiry
(loss of mass units due to oxidation of cysteine thiol group during disulphide bridge
formation). Final products were subjected to preparative scale purification and then

lyophilized. Details of the characterisation of intermediate and partially putified material

by HPLC for a typical synthesis, of a protein of the invention consisting of SEQ ID NO:

21 fused to the N terminus of SEQ ID NO: 1, are shown in Figure 1. Results of
characterisation of the purified waterial of said protein by mass spectrometry are

provided in the following_ table:
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sequestration (%9 (2) 2 0.02 0.194 1.4 5 3 a02 <5 3

4 0.02 0.380 4.6 3 50.02 0.576 _
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Table3 Characterisation of purified material by mass spectrometry

1D NO: 21 fused to the N- |

Protein consisting of SEQ | Calculated mass Observed mass

terminus of SEQ ID NO: 1

Material before refolding 7976.26 7976.76 £0.24

Material after refolding 7922.26 | 7972.68+0.36

The analysis of the final product by analytic HPLC is shown in Figure 1.

Preparation of polypepti\des by expression in host organisms

The polypeptide agents were prepared by expression in host organisms using routine

techniques that are known in the art, following procedures described, e.g., in references

[13] and [14].

Cell Fusion Assay

This procedure was carried out as described in [5] using the HeLa-P5L [2] and HeLa-
Env-ADA [26] cell lines. HeLa-P5L cells were seeded in 96-well plates (1 0* cells per
well). Twenty-four hours later, medium was removed and replaced with medium
containing 10* HeLa-Env-ADA cells per well plus chemokine peptide agents of the
present invention’.'Aﬂer a finther 24 h, cells were washed once in PBS, lysed and
éssayed for B-galactosidase activity by the addition of the colorigenic substrate CPRG
(chlorophenol red-8-D-galactopyranoside). Resulis were expressed according to the

following formula:

100 x (mean absorbance [treated] — mean absorbance [no ehvelope cells]) / (mean

absorbance [no chemokine] — mean absorbance [no‘envelope cells]).

Measurements were performed in triplicate for each independent experiment, and IC50
values obtained from dose-inhibition curves fitted using Prism® software (GraphPad).
The IC50 value represents the concentration of a peptide agent at which cell fusion was
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306 0.0
278 2.5

0289 1.4 3 7 0.02 0.179 0,7 10 8 0.03
7 0

5. 2 028

0. 9 0.03 0.187 4.8 10 0.03 0.403 2.3
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inhibited by 50 %, in cbmparison with a control that had not been exposed to any
inhibitory agent,

Viral Replication ASSéy

Viral replication was assayed as described in references [24] and [25], with the
modification that HelLa cells were used starting material and SX22-1 reporter cells were
added only after virus expression.

Calcinm Flux Assay

Agents were assayed for stimulation of calcium signalling via either CCR5, CCR1 or
CCR3 using cells (¢.g. Human Embryonic Kidney (HEK) cells) transfected to give stable
expression of either CCRS, CCR.I or CCR3, respectively. The procedure was carried out
essentially as described in reference [6], using 96-well plates and a FLEXstation
fluorimeter (Molecular Devices). Fluorescence measuremenfs' were carried out on said
eells loaded with Fluo-4 (Molecular Probes) according to the manufacturer's
recommendaﬁons' and maintained at 37°C. Measwrements were performed in
sextuplicate (n=6) at a single agent concentration (300 nM; a concentration that gives
Emax for PSC- RANTES and native RANTES),

CCRS Surface Downmodulation Assay
CHO-CCRS5 cells [5] were seeded at 80,000 cells/ml in 96-well plates. The next day,

medium was removed and re;ﬁlased with medium containing chemokines at different
concentrations and the cells were incubated for 1 h at 37°C. At the end of this period,
medium was removed and the cells were fixed with 4% paraformaldehyde. After twe
washes with PBS, solutions of either phycoerythrin-conjugated anti-CCR5 antibody
(clohe 3A9, Pharmingen) or phycoerythrin-conjugated anti-CCR1 antibody (for negative
control) in PBS-1 % BS‘»A were added to the cells. Plates were lefi on ice foi: 1 h, then
washed three times with PBS-1% BSA before fluorescence values were determined
using a FLEXstation fluorimeter. Results were expressed as % conirol level of surface

CCRS:
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100 x (mean fluorescence [chemokine added, anti-CCRS5] - mean negative conirol

fluorescence [anti-CCR1])/(mean positive control fluorescence [no chemokine added,

. anti-CCRS5]-mean fluorescence [anti-CCRI]).

" Bach determination was performed in sextuplicate (n=6), and PSC-RANTES was used

as a reference chemokine in every experiment.

CCR1 Discrimination Assay

Sélectivity for CCR5 over CCR1 was measured in a CCR1 competition binding- assay
using a radiolabelled natural CCRI ligand as a ftracer. Either MIP-
RANTES/CCLS may, for example, be used as a tracer for this CCR1 Discrimination

Assay. The assay was carried out described in as in reference [27].

' CCRS Discrimination Assay

Selectivity for CCR5 over CCR1 was measured in a CCR3 competition binding assay
using a radiolabelled natwal CCR3 ligand as a ftracer. Eotaxin/CCL11 or
RANTES/CCLS may, for example, be used as a tracer for this CCR3 Discrimination

Assay. The assay was carried out described in as in reference [28].

- Examples

Example 1  Anti-HIV potency measurement by the Cell Fusion Assay

Peptide agents were prepared by chemical synthesis as described wnder Materials and
Methods. The agents were individually evaluaied using the Cell Fusion Assay as
described under Materials and Methods, and IC50. values were obtained by comparison
of the assay result in the presence of the agents with the assay result obtained in the
absence of the agents. The IC50 values obtained ave listed in Table 4.

In 'genéral, low IC50 values, i.e., high anti-HIV 'potency values, were found for peptide
agents that conformed well to the N-terminal consensus signatare sequence Q G P [P/L]
LIGIIMD] X X [Q/L] Xor QGP[Por L}IfL or Gor Sor MjiM or D or S or Q or



0.091 96.3 70 17 0.02 129 87.7 70 18 0.08 90.1 69 19
028 85.1 66 20 0.66 95.6 71 21 0.54 14.2
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GIXX[Q or Gor L or A or T or SJX, wherein X represents any amino acid and “/”
represents “or”. Examples of such compounds are those RANTES derivatives consisting

of the N-terminal signature sequences SEQ ID NO: 2 —69 fused to positions 10-68 of the
native RANTES sequence (SEQ. ID. NO: 1)



54 22 0.02 0.470 2.4 12 23 0.03 0.625 5.3 35 24 0.03

0.174 2.4 35 25 0.03 0.0 13 26 0.58 9.4 41

WO 2008/012689 PCT/IB2007/603026
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Table4 Characterisation of peptide agents of the invention
Signature | anti-HIV anti-HIV CCR5 CCR5
seq uence potency potency éignalling sequestration
SEQ ID NO: | (IC50, nM) by | (IC50, nM) by | (%) ™ (%) &
cell fusion viral
assay replication
assay

2 0.02 0.194 14 5

3 0.02 <5 3

4 0.02 0.380 4.6 3

5 "0.02 0.576 5.3 0

6 0.02 0289 14 3
7 0.02 0.179 0.7 10

8 0.03 0.278 2.5 -0

9 0.03 0.187 4.8 2

10 0.03 0.403 2.3 0

11 0.03 16 9

12 0.03 0.204 4.1 4

13 0.07 <5 9

14 0.13 14 8

15 0.65 2.4 2
16 0.02 0.091 96.3 70
17 0.02 129 87.7 70
18 0.08 80.1 69
19 0.28 85.1 66

20 0.66 95.6 71
21 0.54 o 14.2 54
22 0.02 0.470 2.4 12
. 23 .03 0.625 53 . 35
24 0.03 0.174 2.4 35
25 0.03 0.0 13

26 0.58 9.4 41




WD 2008/ 012689PCT/ | B2007/ 003026 35 27 0.03 14.6 40
28 0.03 0.213 45.0 59 29 0.39 22.6 36 30 0.01 4.1 4
31 0.02 3.6 6

WO 2008/012689

35
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27 0.03 146 40
28 0.03 0.213 45.0 59
29 0.39 226 36
30 0.01 4.1 4
31 0.02 3.6 6
32 0.03 5.0 5
33 0.03 02 0
34 0.03 5.1 8
35 0.05 4.9 5
36 0.05 5.1 7
37 0.09 0.7 5
38 0.10 0.3 3
39 0.10 17 5
40 0.11 6
41 0.12 | 9
42 0.16 0.2 0
43 0.29 0.3 4
44 0.02 68.5 60
45 0.02 774 62
46 0.40 97.6 72
47 0.44 96.9 78
a8 0.64 100.5 78
49 0.74 07.2 77
50 0.02 78 11
51 0.02 50 12
52 0.02 8.3 11
53 0.02 5.1 16
54 0.06 2.1 12
55 0.07 7.3 33
56 0.15 75 15
57 0.16 4.9 18
58 0.23 0.7 25
59 0.23 6.0 15
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32 0.03 6.05330.03 0.20340.03 5.18350.05
4.9 36 0.05 5.1 37 0.09
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60 0.02" 11.8 8
51 0.02 12.7 7
62 0.03 29.6 45
6 | 003 27 | 50
64 | 004 17.2 28
65 0.04 115 30
66 0.07 33.4 42
67 012 . 103 15
68 07 10.6 24
69 022 201 38

(1) % signalling is expressed as % of the maximal response (Eqgy) elicited by PSC-RANTES, when fested
at a conceniration of 300 pM i the Calcium Flux signailing assay as described under Materials and
Methods.

(2) Sequestration % is expressed as the amount of sequesiration with respect to the control Jevel of
surface CCRS molecules, when tested in the CCR5 Surface Downmodulation / receptor sequestration
assay as described under Materials and Methods. )

Example2 Anti-HIV potency measurement by the Viral Replication Assay
Peptide agents of the invention were prepared by chemical synthesis as described under
Materials and Methods. The agenis were individually evaluated using the Viral
Replication Assay as described under Materials and Methods, and IC50 values were
obtained by comparison of the assay result in the presence of the agents with the assay
result obtained in the absence of the agents. The IC50 values obtained are listed in Table
" : .

In general, low 1C50 values, i.e., high anti-HIV potency values, were found for peptide
agents that conformed well to the N-terminal consensus signature sequenée QGPPI]
[L/G] [M/D] X X [Q/L] X wherein X represents any amino acid and “/” represents “or”.
Examples of such compbunds are those RANTES derivatives consisting of the N-
terminal signature sequences SEQ ID NO: 2 — 29 fused to posfcmns 10-68 of the native

RANTES sequence (SEQ ID.NO: 1)
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Example3 Measurement of cellular signalling by the Calcivm Flux Assay

Peptide agents prepared by chemical synthesis as described under Materials and
Methods were evaluated using the Calcium Flux Assay as described under Materials and
Methods. The "‘sigﬁaﬁing” values obtained using said assay for individual peptide agents

of the present invention are listed in Table 4.

In general, low signalling values of, for e}ﬁample, at most 6 % or 10 % were found for
peptide agents that conformed well to the N-terminal consensus signature sequence Q G
P P L M [S/G] [L/F/T] Q [S/V] wherein “/” represents “or”. Examples of such
compounds are those RANTES derivatives consisting of the N-terminal signature
sequences SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, or SEQ ID NO: 25 fused
to positions 10-68 of the native RANTES sequence (SEQ. ID. NO: 1). However,
RANTES derivatives of the present invention with other signature sequences, such as
SEQ ID NO: 27 and SEQ ID NO: 21 also displayed low signalling values of 20 % or
less, the peptide agent carrying the signature sequence SEQ 1D NO: 29 achieved a low
signa.lling value of 30 % or less, and the pepﬁde agent carrying the signature sequence
SEQ TD NO: 28 achieved a signalling value of below 46 %. OQOverall, 10w'signa11ing
values were observed for peptide agents that conformed to the N-terminal consensus
signature sequence QGPP[G/L]M/QIXX[Q/SIS/V], or ' _

QGPP[G/LIIM/QI[S/G/W/A/TI[L/F/T/S/GIY][Q/SI[S/V], for example, including
RANTES derivatives having the N-ferminal signature sequences SEQ ID NO: 50, SEQ

D NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, or SEQ ID NO: 55.

Example4 Assay of vreceptor sequestration by the CCRS Surface
Downmodulation Assay

Peptide agents prepared by chemical synthesis as describéd under Materials and
Meihods were evaluated using the CCRS Surface Downmodulation Assay as described
under Materials and Methods. The “CCRS5 sequestration” values obtained using said
assay for individual peptide agents of the present invention are listed in Table 4. CCR5
sequestration values obtained in the equivalent tests from prior art documents are listed
in Table 5. “



0 43 0.29 0.3 4 44 0.02 68.5 60 45 0.02 77.4 62 46
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In general, high CCRS sequesiration values of, for example, at least 60 % or 65 % or
more were, found for peptide agents that conformed well to the N-terminal consensus
signature Q GPPGD [T/} V 1. [W/A], wherein “/” represents “or”. Examples of such
compounds are those RANTES derivatives copsisting of the N-terminal signature
5 sequences 'SEQ ID NO: 16 or SEQ 1D NO: 17 ﬁlsed to positions 10-68 of the native
RANTES sequence (SEQ. ID. NO: 1). However, RANTES derivatives of the present
invention with other signature sequences, such as SEQ ID NO: 18, SEQ ID NO: 19,
SEQ ID NO: 20 were also characterised by high CCRS sequestration activity of, e.g.
60 % or 65 %, or more. Moreover, the RANTES derivative peptide agents with the
10 signature sequences SEQ ID NO: 21 and SEQ ID NO: 28 were also characterised by
high CCR5 sequestration activity, i.e. of at least 50 %, or at least 54 , 55 or 59 %.
Overall, high CCR5 éequestration values were observed for peptide agents that
conformed “to - the N-termjnal CONSEensus signature sequence
| QGP[P/L][L/G/SI[D/S/G/QIXX[L/A/T/QIW/A/V], or _

15 QGP[P/L][L/G/S][D/S/G/Q][T/I/S/W/Q][V/L/A/S/G][L/A./T/Q][W/A/V], for example,
including RANTES derivatives having the N-terminal signature sequences SEQ 1D NO:
44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ D NO: 47, SEQ ID NO: 48, SEQ ID NO:

49,

20 ExampléS Comparative example
Prior art RANTES derivatives as listed in Table 5 were evaluated using assays as
described for the agents of the invention in Example 1 to Example 4. The results

obtained in these assdys with the prior art RANTES derivatives are listed in Table 5.
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Table 3 Characterisation of selected prior art cytokine derivatives

Agent |anti-HIV| anti-HIV CCRS CCR5
name |pofency| potency |signalling|sequestration
(ics0, | (ics0, nM) | (%)M | (%)@
nM) by | by viral '
cell replication
fusion | assay
assay
Met- 75.14 15.0 26
RANTES @ |
AOP- 112 80.7 71
RANTES @
NNY- 0.29 84.5 77
RANTES ® | |
PSC- 70.02 0.281 100.0 75
RANTES © \
P17 | 656 0.0 5
p2 @ 1.61 93.8 68

(1) % signalling is expressed as % of the maximal response (Ey.,} elicited by PSC-RANTES, when tested
at a concentration of 300 nM in the Calcium Flux signalling assay as described under Materials and

Methods.

(2) Sequestration % is expressed as the amount of sequesiration with respect to the control level of

surface CCRS molecules, when tested in the CCRS Surface Downmodulation / receptor sequestration

assay as described under Materials and Methods.

(3) compound reported in ref. [13}

{4) compound reported in ref. [2]

(3) compound reported in ref. {3]

- (6) comapound reported in ref. [5]

(7) compound reparted in ref. [6]

Example 6

Testing in vitro efficacy of rew molecules against worldwide HIV

- clades -

The molecules are tested against representative R5 strains from around the world.
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In brief, primary HIV isolates obtained from different field sites around the world and
made available through reagent repositories are tested for their sensitivity to inhibition'in

replication assays using human primary ceils.
The proéedure may be carried out as described in reference [29], or as follows:

Cell cultures. PBMC are purified from blood from different HIV-negative human
donors by Ficoll-Paque gradient centrifigation. Purified PBMC are resuspended in
RPMI (Mediatech, Inc., Herndon, Pa.) medium supplemented with 10% foetal bovine
serum (FBS; Life Technologies, Inc., Rockville, Md.), 100 U of penicillin and 100 pug of
streptomycin (pen/strep; Mediatech, Inc.) per ml, 1 ng of recombinant human
interlenkin-2 (IL-2; Life Technolog1es Inc) per ml, and 1 U of phytohemagglutlmn
(PHA; Life Technologles Inc.) per ml. '

Viruses. The following NSI R5 HIV-1 strains are obtained from the AIDS Research and
Reagent Program: A-92RW009, A-92RW008, A-93UG075, B-92BR021, B-92THO26,
B-Bal, C-92BR025, C-93IN101, D-94UG108, E/A-92TH022, EB-92THO01, B/F-
93BR019, F-93BR029, G-92NGO083-1V1083, and G-92NG003-G3. Two SI X4 strains
(HXB2 and F-93BR020) are also obtained from the AIDS Reagent Program for use as
controls. For most of the sirains listed above, the letter be_:fore the daéh indicates the
subtype of the viral envelope and is foliowed by the year of isolation, country of origin,
and strain number, e.g., A-92RWO009 is a clade A HIV-1 strain isolated in Rwanda in
1992. All of these viruses are propagated in PBMC cultures until high virus titers (as
determined by reverse transcriptase [RT] activity) are obtained in culture supernatants.
The 50 % tissue culture infective dose values are then calculated for each virus using the
Reed-Muench technique [30]. |

Replication assays. PHA/IL-2-ireated PBMC are added to 96-well plates (2 x 10°

cells/well) dontaim'ng serially diluted inhibitors. The appropriate HIV-1 isolate in

complete RPMI medium (approximately 0.1 mﬁlﬁplicity-of infection [MOIY) is then
added. Triplicate experiments are performed with all NSI R3 HIV-1 isolates. On day 3
post-infection, each plate is céﬁtrifugg:_d for 5 min at 1,200 % g in a swinging-bucket
cenirifuge. An aliquot (150 pl) of cell-free supernatant is then removed from each well
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and replaced with 150 pl of complete RPMI medinm containing the appropriate
concentrations of inhibitor. On days 5, 10, and 15 post-infection, ‘each plaie is
centrifuged again for 5 min, and cell-free supernatant samples (25 pl) are removed and

stored at-—7‘0.°C‘f0r subsequent analysis. Cultutes are discarded on day 15.

Viras production in the presence of inhibitors is measured in cell-free supernatants using

RT aésays as described previously [31].

Example 7 Demonstration of in vivo efficacy of CCRS inhibitors in a non-human
primate model of vagjuéd HIV {ransmission
The macaque model for HIV prevention described below is used to demonstrate the in

vive efficacy of the molecules of the invention.

In brief, groups of progesterone-treated adult female rhesus macaques are pre-treated
.- with 4 mL of either PBS or solutions of inhibitors in PBS. Fifteen minutes later, animals
are challenged with 300 TCIDsp of SHIV SF162. and monitored for up to 24 weeks for

the development of plasma viremia [32].
The procedure may be carried out as described in reference [33], or as follows:

Normal cycling, adult female rhesus macaques (Macacca mulatta) ranging from 5 to 12
years of age are used. All studies adhere to the Guide for the Care and Use of Laboratory
Animals, prepared by the National Research Council, National Institutes of Health, aﬁd
- with the Guidelines of the Tulane National Primate Research Center Institutional Animal
Care and Use Commitiee. All key personnel (animal handlers, treaters and laboratory
technicians engaged in preparation of viral inocula and in virologic analyses) are blinded

as to treatment assignment.

Animals are ireated with a single 30 mg intramuscular injection of depo-
medroxyprogesterone acetate (Depo-Provera®™). After 30-33 days they are sedated with
telazol, pla;ce'd in ventfal recumbency with hips elevated, and 4 mi of inhibitor solution
in PBS, or PBS alone is introduced without trauma into the vaginal vault using a pliable-

French catheter. This volume provides the most effective coverage of the vaginal vanlt
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walls without undue leakage. The animals are challenged 15 min later with 300 TCIDsq
of SHIV SF162 obtained from the NIH ATDS Research and Reference Reagent Program
in 1 ml of RPMI 1640 medium. Blood is collected in EDTA tubes every week post-
challenge. Plasma viral levels are determined by quéntifying SIV gag RNA using a real-
time RT-PCR assay, as described préviously [32]. The assay has a sénéiﬁvity threshold
of 60 RNA copies/m! with an inter-assay coefficient of variation of <25%. Infection-free
status is defined as a consistently undetectable plasma viremia for all of the analyses.
Seroconversion is monitored by Westermn Blot using the Zeptometrix SIV Western Blot
kit (Zeptometrix, Buffalo NY).
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0.22 20.1 38 (1) %signalling is expressed as % of
the maxi mal response (E, ".) elicited by PSC RANTES,
when tested at a concentration of 300 nMin the :
[ ux signalling assay as described u

vﬁﬁ%@?@f@ and Methods. (2) ,sequestration %i ggfszommﬁsﬂm
expressed as the anmobunt of sequestration with respect
to the control |evel of 5surface CCR5 nol ecul es, when
tested in the CCR5 Surface Downnodul ation / receptor
sequestrati on assay as descri bed under Materials and
Met hods. Exanple 2 Anti-ETV potency neasurenment by

REFERENGERep| i cati on Assay Peptide agents of the

i nvention were prepared by chem cal synthesis as
descri bed under 10 Materials and Methods. The agents

a6 Yo ookt AP i, o, s .

NedpoouisyoulindC) Cs@nael deSomeille ObtlMupldemimps cOnpérhofande C,

i Bl ey 3 Qe e o e s WL, Gl g Doms

et VassdeG| Gabmyraict elel. Adsiiameel @ BIViistefctiod fialdaBeasian

4. 15 'In general, |ow 1050 v
individuply

B5aERsh AL PHRLSS, Of b 24#’23 ﬁ&g@g@ﬁ% %%ﬁta@ gene. Nature.

ageBtadthaisoemntprarerd well to the N-term nal
conséﬁ?us Si ggr?gtﬁ’};e sequence QG P ft/L] [L/IG [MI))

- X X [(2/11 X wherein X represents any am no acid and-

el R R b 28, PiGRETE AR B AR A Sy Tw,

tRsai Rl Waillg HEY U Peud it ehit.e BoSEQiHbiNG  HPO-1f indedvity in

(SRRl R BmoRellis bYGero eIt BB Io0S0%s 4997 APt
Exeansl 318):Mrasur ement of cellular signalling by the

Cal ci um Fl ux Assay Pepti de agents prepared by
chem cal synthesis as described under Materials and

. MabhedBEWPIRhiBVAR UBhBA . US] RELBR, Baikai D, FHliskkd AS$EYrd RE,

as descri bed under Materials and Methods. The

‘Hiogrart Py Wikkanyle SIgHY aptsedR OIS aaloguesaitigr proyent CCRS-

iR WA PSRl i nfﬁs gyépgfl ﬁu?&ﬁpﬁ%?%ndg[}%(ﬁ%i Rldet for -

are listed in Table eral, lTow sig
VaKUR4-using vhaamte X ¥l 6 292MayyS(5)8594-60. 10 % wer e
found for peptide agents that confornmed well to the
N-term nal consensus signature sequence Q G PPLM

. [Sebkq R LFikehid GR,[IS4Dte Ghehalom 'O, Hartgy €5ahifad "Ry Mosier DE.

LR REN o T YT T S
gJegua ey J&E;QS(R%S(NOJI.ZZ, SEQ ID NO 23, SEQ ID NG

24, or SEQ ID 25 fused to positions 10-68 of the
nati ve RANTES sequence (SEQ ID. NO 1). However,

. RANIE 0 dghdntet 1Y Raked 1 I Snk&S BN Fish %%%EQ%O%S%#B €. Dufour

other signature sequences, "such as
SEQerin No/lelpiti &) Hoveliersiy) Rigard [ ddize YhMdsiend, KahiHifdd R.

0 .
%Qed{gi%l chemistry applied to a synthetic protein: development of highly potent
HIV entry inhibitors. Proc Natl Acad Sci U S A. 2004 Nov 23;101(47):16460-5.
Epub 2004 Nov 15.

. Hartley O, Dorgham K, Perez-Bercoff D, Cerini F, Heimann A, Gaertner H, Offord

RE, Pancino G, Debre P, Gorochov G. Human immunodeficiency virus type 1 entry
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15 less, the peptide agent carrying the signature
sequence SEQ NO 29 achieved a I ow signalling val ue

of 30 % or less, and the peptide agent carrying the

| gn re sequence SEQ ID NO 28 achieved a
v BRIPR "Vl e of bl ow 46 % Overall .| gufCHIBNINNS
signal ling val ues were observed for peptide agents

that confouned to the N-term nal consensus signature

quenc P . |. . . .
SRR R s P PP b e Vi 20
dxafifie).063Med4udi ng RANTES derivatives having the
N-term nal signature sequences SEQ ID NO 50, SEQ ID
NO ‘51, SEQID NO 52, SEQ1D NO 53, SEQ ID NO 54,
7. ONOBD2DERNC  55. Exanpl e 4 -Assay of receptor
sequestration by the CCR5 Surface 25Downnodul ation
Assay Peptide agents prepared by chem cal synthesis

8. 3o AERENiLRSS, UDBehicilY R eihRIES Cheglicdveh! ché8 k@ the Synthesis of
eval uated usi ng th‘;'a1 CCRSaSurface Dovg%ﬁ}gdul ation ,

Reptades and Boteiny. bEE Disere IONRIERY 884933 HE3Met hods. The
"CCR5 sequestration" val ues obtained using said assay
for individual peptide agents of the present

9. iBeneitrin Wh. GlreenibtrsofRbptide TaithesisACRCERSsFWO5. ISBN 1574444549.

. sequestration values obtained in the equivalent tests
fromprior art docunents are listed in Table 5. WO

10.280Q8/W 1 &ﬁﬁﬁmﬁiﬁﬁ SEG fEﬂa’%};@ 26pi3E: .‘B)mlt]mi?.e (k]lfqrd Hﬁrg'ié%@@%ro ess.
sequestration. val ues of, for exanple, at |east %o
&Gg%éswa)lq%?p%r e, found for peptide agents that
confornmed well to the N-term nal consensus signature
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1. Bedimpsing SV Jinzsmetic Renfide Sipibeshy ERChses- RANTEPN 0849368413
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el P PR Rt R GURGA &1 gnat ur 6 sequences.
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were._al so characterised by high, seguestyatio

13 depifpaty Ao OV @1?*—%%%8%’%&%%@%@&egf}ﬂa*’ F.
oMo RANTESdereNati Key BRPThea. BYeNA : ph9di2édze 10 |
si gnat ure sequences SEQ NO 21 and SEQ ID NO 28 were
al so characterised by high CCR5 sequestration

14.%%40&}3’5, .usge'l]] ?fW;a.ft/Iaie@lﬁét CRYin¥ AOLat¥rath§a®lndd. Col@Bpring

era hi gh CCR5 sequestration val ues were
drseonLetoftry Peps:iddé cdiiemilanuayals, 2801 ol SN0 1§69 -
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QP[P IA[L/IG S [DSITQXOCL/IATI Q[WA/' V], or 15
15.QGR[PH) S, MG 1L, DhSi&s B Head/ 1S/ AhaQ)(, WekétARY/, Glar S, Adhya S,

[LINT/IQLWA V],.for .e | e, J.ngl udi RANLES .
015 o B, SOWRER, Priiys FESTROR B Ao G A o agtore
%Eé?eﬁi% NOFT¥# 45510 GhbiBitNGepe. 1IBEON2D Akdd 96,U SEQ. k0BS5S Aug
NO 47, SEfgl"DNQ 48, SEQ ID NO 49. 20 Exanple 5 ,
C39A4R I V38 Emyb 808% T6PZart RANTES derivatives as
listed in Table 5 were eval uated using assays as
descri bed for the agents of the invention in Exanple
16 Cltang Blafilaey £H, THewpses DAt vl Matén PR Lasewer i4s Spkoolnik

R BosBoP itn ot oo RRORC LIRS, Bodbbe ad M Ehih "y 1Y
Ghieasiydy S@dhiranngharsied]ate o€ dagobaoilivajénsenyit elginvered fo express
derivatives Agent nane anti-HV potency anti-HV '

pot ency CCR5 signalling CCR5
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“F Qd)ﬁsgﬂtz? PCT/I% 007/003026

g assay as described under Materials
Met hods. 5 (2) Sequestration %is expressed as the
anount of sequestration with respect to the control :
l(%@llmgg{e fHL Fo&g%%n Uh&ﬁwnw \GiRustiBSb@sh drd rbdiflance to

ace Downnmodul ation / recéeptor sequestration
aeémymgsaﬁe&mﬂmbaumﬂmdQMBwawGﬁH&W@@@nﬂVﬁﬁl dels’®
conmpound reported in ref. 1131 (4) conpound reported
inref [2] 10 (5) conpound reported in ref [3] (6)

MIE pRetegRE, rOffat H, Mo DK d)qﬁmuridMeé@af Me @idtak M,

‘ref sti n vitr fi
J@mﬁ}fﬁﬂﬂe@ﬂsgggé&gg Jﬁs? : %g @iauwi: ﬁg'axg{% & %ﬁéil' OEIreventlon ,

MR REHaE SIAVeriBakiRfnagaiisds ﬁﬁwqﬁéseﬂﬁr@lghvﬁhi%ﬁmn of CCRS.
strains from around the worl d.

Xoir8roI0te 489PTT/ 1132007/ 003026 40 In brief, primry
H V i sol ates obtained fromdifferent field sites
around the world and made avail abl e t hough reagent
repositories are tested for their sensitivity to
inhibition in replication assays using human primary
cells. 5 The procedure may be carried out as
described in reference [29], or as follows: Cell
cultures. PBMC are purified fromblood fromdifferent
Hl V- negati ve human donors by Fi coll-Paque gradi ent
centrifugation. Purified PBMC are resuspended i n RPM
(Medi atech, Inc., Herndon, Pa) nedi um suppl enent ed
with 10% f oetal bovine



10 serum (FBS; Life Technol ogies, Inc., Rockville,

Mi.), 100 U of penicillin and 100 fig of streptonycin

(pen/ strep; Mediatech, Ine&8) per m, 1 ng of

reconmbi nant human interleukin-2 (IL-2; Life

Technol ogies, Inc.) per m, and 1 U of
CLAEmmytohenagglutlnln (PHA; Life Technol ogies, Inc.) per

15 Viruses. The following NSI R5 H V-1 stralns

are obtai ned fromthe Al DS Research and Reagen

1. Pr cghasptider-coBmiAIEo 2n ANGSRiAph Portian 9%’@067@'“’”8“’912 PYHgD Wherein

said N~t§1r%?al-r  colpia@d-the E%%ﬁ%%c@@@@[?&@lmd%@ﬁﬁ%d sequence of
A-92THO22, E-92T

. Eégg 9, F-93BR029
SaldCt@nglzmmlseﬂfes%ﬂ A’éﬁ‘f’é‘“@ §> . Two SI X4 strains
(HM132 and F 93BR020) are also obt ai ned fromthe Al DS

o RIS oA D PR, TRl o 11

orGorSmdMEMtoegotBuerQubGype of the viral envel ope and is

foll owed by the year of isolation, country of origin

and strain nunber, e.g., A-92RWO09 is a Gade A nv-1
3. aumbpeptilssbadisgitoidaimharhersinitys sEOgYre sepqnegis QUREsE LIIL or GIM or
D(ES}V|ruses are propagated in PBMC cul tures unti-l high

virus titers (as’ det erm ned by reverse transcriptase

[ RT] activity) are .obtained in culture supernatants.

a, 25 pJdiiRpBR - 8edrlliBE US it Urvehedefuf metsngmmgao@@emm @#eQGafPeor L)L

then caIcuI ted for eac eed
or G of &Ml Pr SREDI &4t |ﬁ§§f§§§ays P?—rIA%I?_ 2 II\% %Elerem X
&mowsB@MﬁmﬁdawmﬂﬂﬁdmﬁmoﬁﬁdmelI plates (2 x 105 cells/well)
containing serially diluted inhibitors. The
appropriate H V-1 isolate in 30 conplete RPM nedi um
5. (appreptilamtediys 0. clkiml wheiitisigpatere sqapmees QORTH wf-jor GIIM or
' BldSnddeciaer f or med
D or SRR Bt PRt b g RS W
post-infection, each plate is centrifuged for 5 min
6. Al phlygdlae abcokding? ($WeIG NY-whkkeike the C Siftalurd Ugguendnis QGP[P or
aliguot (150 gl) of cell-free supernatant is then
LILM o QGRRFHR of Flom each wel | WO
2008/ 012689PCT1111320071003026 41 and replaced with :
RP |
7 ehBpidiee iR doend oy P RePt S @BEu er gGPraD.
10, and 15 post-infection, each plate is centrifuged
again for 5 mn, and cell-free supernatant sanples
(25 pl) are renoved and stored at-70C for subsequent
anal ysis. Cultures are discarded on day 15. 5 Virus
production in the presence of inhibitors is neasured -
in cell-free supernatants using RT assays as
descri bed previously [31]. Exanple 7
Denonstration of in vivo efficacy of CCR5 inhibitors
in a non-hunman 10pri nate nodel of vaginal DV
transm ssi on The macaque nodel for BIV prevention
descri bed below is used to denonstrate the in vivo
efficacy of the nolecules of the invention. In brief,
groups of progesterone-treated adult fermal e rhesus
macaques are pre-treated 15 with 4 nL of either PBS
or solutions of inhibitors in PBS. Fifteen mnutes
| ater, animals are challenged wth 300 TCI D50 of SHIV
SF162 and nonitored for up to 24 weeks for the
devel opnent of plasma virenaia [321 The procedure may
be carried out as described in reference [33], or as
follows: 20 Normal cycling, adult fenmale rhesus
macaques (Macacca nul atta) ranging from5 to 12 years
of age are used. Al studies adhere to the Guide for
the Care and Use of Laboratory Aninmals, prepared by
the National Research Council, National Institutes of
Heal th, and with the Cuidelines of the Tul ane
National Primate Research Center Institutional Aninma
25 Care and Use Conmttee. Al key personnel (anina



in PBS, or PBS alone is introduced without trauma
- «into the vaginal vault using a pliable French
catheter. This volume prousdes the nost effective
coverage of the vaginal vault WD
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oefficient of variation of <25%
QGPPLW@& QGBPM%EQ&"QQQI)?%Q%W 'ned as a consistently

undet ect abl e pI asma virema for all of the analyses.
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485-7 10 48 CLAIMS 1. A polypeptide conprising an
N-term nal portion and a Ctermnal portion, wherein
said N-termi nal portion conprises the signature
sequence QGP[P or L] and the am no acid sequence of
said Cternminal portionis at least 70 %identical to
SEQID NO!. 2. A polypeptide according to claim1
wherein the signature sequence is QGP[P or L] [L or G
or Sor M[Mor Dor Sor Qor G. 3. A polyp eptide
according to claim1 wherein the signature sequence
is QP[P or L] [Lor G [Mor Dor §. 4. A
pol ypeptide according to claim1 wherein the
signature sequence is QG[P or L][L or Gor Sor M[M
or Dor Sor Qor GPCX[Qor Gor L or Aor T or SIX
wherein X denotes any natural or nodified am no acid.
5. A pol ypeptide according to claim1 wherein the
signature sequence is QG[P or L] [L or O] [Mor D or
S| XX[Q or Gor L]X, wherein X denotes any natural or
nodi fi ed am no aci d.
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6. A polypeptide according to claim1 wherein the
signature sequence is QG [P or L]LMor QGPPGLD or
5]. 7. A polypeptide acca2ding to claim1 wherein
the signature sequence is QGPPLM or QGPPGD. 49 8. A
pol ypepti de according to claim1l wherein the
diednsivell o ageguehdams $6 wdBect ed from t he group
QGPPLMALQS, QGPPLMAMYV, QGPPLMALQV, QGPPLMATQS,
QGPPLMALQT, QGPPLMATQV, QGPPLMAMS, QGPPLNATQS

LMAL PLMAL P PLMARGS,
%f@mg}ua&gﬂw@m o%pmww %mels‘m@és defined in claim

14 or a KdABIEMBENs i VR(ES 6 1S AR BV Raufaci it MBS ment for treating or

prevénti@%&b%%%{s a@&%mlv%—_ruw ﬁ(pDPL IV%@WAJ%D %L%V:\*%%/ﬁ n of HIV.

9. A polypeptide according to claim!| wherein the
signature sequence is selected fromthe group
QGPPGDTVLW QGPPCGDI VLA, QGPPGSYDYS, QGPPGDGGESY, 50
QGPLSGSTP, QGPPGDWL.QV, QGPPLMBLAV, QGPPLMSBLTYV,
QGPLSGMNAQV, QGPLSQSSQV, QGPLSSQSQV and QGPLGQGQV.
10. A polypeptide according claim1 wherein the
signature sequence is selected fromthe group
QGPPLMSFQS, QGPPLMBTQS, ‘QGPPLMBLQV, QGPPLMALQV,
QGPLSGWNLQV, QGPPLOQWFQV, QGPPLQATQV, QGPPLNALSV,
QGPPLMABQV, QGPPGNEQV, QGPPGSWEQV, QGPPLMSSQS,
QGPPLMALSV, QGPPLMILQV and QGPPGQWQS. 11. A

pol ypepti de according to claim1l wherein the
signature sequence is selected fromthe group
QGPPLMSVLA, QGPPGSWESV, QGPPLGSMGP, QGPPLQAVQA,
QGPPLQ WMV, QGPPLMSTQV, QGPPLMSLSV, QGPPLMSLQS,

QGPPLMSBLQA, QGPPLMBVQS, QGPPLMSAQS, QGPPLMSGRS and
QGPPLMSEQV. 12. A pol ypeptide according to any of

‘the preceding clains, wherein the N-term nal portion

consi sts of no nore than 15 amino acids. 13. A

pol ypepti de according to any of the preceding clains
wherein the signature sequence is |located at the
extreme Ntermnus. 51 14. A nucleic acid nolecule
conpri sing one or nore segnments/sequences encodi ng
the pol ypeptides of clains .1 to 13. 15. A :

pol ypepti de according to any of clains 1-13, or a
phar maceutical ly acceptable salt thereof, or a
nucl ei ¢ acid according to of claim14, or a
pharmaceutically acceptable-salt thereof, for use as
a nedicanent. 16. ‘A host cell conprising a nucleic
acid according to any one of clainms 14 to 15. 17.
The host cell of claim 16, which is a mcro-organi sm
18. The host cell of claim 17, wherein the

‘m-cro-organi sm bel ongs to a genus

sel ect edf r ont hegr oupconsi st i ngof

Bact er oi des, O ostri di um Fusobact eri um

Eubact eri um Rum nococcus, Pept ococcus, Pept ost r ept ococc
us, Bi fi dobacterium Streptococcus, Escherichia and
Lact obacillus. 19. A pharmaceutical conposition

. conprising a pol ypeptide according to any one of

claims 1 to 13, or a pharnaceutically acceptable salt
thereof, a nucleic acid according to claim14 , or a
pharmaceutically acceptable salt thereof; or



52 the host cell of any one of clains 16 to 18.
20. Use of a polypeptide as defined in any one of
claims 1 to 13 or a nucleis8 acid as defined in claim
14 or a host cell as defined in any of clains 16 to
18 for the manufacture of a nedicanent for treating
or preventing HV infections, acquired
i mrunodefi ci ency syndrome (AIDS), or the transnission
of 111V. 53 21.Kit conprising a pol ypeptide as
21 Héf sompdsing aapvjypentide ¢ defieddnis @yt e 195 clampyeloeild a@pdeic acid

as defind¥Sn S&H 1aeéiia'h5’st &k H&fﬂaéd mgﬁy hebpatimc )18 as defined in
any one 0 cl al ns -



