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Substituted oxazol e derivatives and their use as
tyrosi ne kinase inhibitors The present invention is

waomsarrsesdl Wi th substituted oxazol e deri vati veBCT/IB06/001519

sel ectively nodul ate, regulate, and/or inhibit signa
transduction nedi ated by certain native and/or mnutant
tyrosi ne kinases inplicated it a variety of human and
ani mal di seases such as cell proliferative, metabolic,
all ergic, and degenerative 1'§q}Eers Mor e
particul arly, these conpounds—are potent and sel ective
c-kit, bcr-abl and FIt-3 inhibitors. Tyrosine kinases
arieldroeTeiePinéntlospe or non-receptor type proteins, which
transfer the term nal phosphate of ATP to tyrosine
residues of proteins thereby activating or
)

oF ofﬁeréér@ g?gntidn%ﬁ etstt5 % éﬂﬁ’%‘ {’,)% ﬁ%&ﬁ%ﬁﬁe n ?ﬁ?ﬁ?hod of imparting
r‘lﬁﬂhﬁﬁty&ﬁﬁnfemndiy HIV,dadediaf saperintigition by HI@’ad to
di sorders such as abnormal cell proliferation and
mgration as well as inflammation. As of today, there
Q§Ek?§ﬁﬂﬂo?&eﬁﬂ@%ﬂoﬁeceptor tyrosi ne kinases. |ncluded
a € EGF receptors (Kimet al., Nature
362, pp. 841-844, 1993), PDG- receptors, c-kit, FIt-3
a he FLK f These re or n.tran
R oe 6 BB saleit RRAABLE E AR spagpd reaching
ek derBickorofetfions™bwe &S él%@ﬁatld):@gf Hij‘@-l‘l’ is ﬂ—‘r@rorﬁ%@mg%@&ﬁphshed
t rosi ne Kinase receptors, c-k Is of ﬁ?CIa
iéureqmlyt thel mﬂlelémctl@e Ianm-r¢tsavarak é}eratm'c@éﬁé Tags itheaphlygetticacious

) whi ch have ved t o .
RGP 8 b e st RS b Rl e Sut it T doe-torm use s
Vil3bdoihtéd evidplaivbadks drd Bﬂltm&%&ﬁ%ogdheh@@c@% Q048@Plex dosing

WD 03/ 003006, WO 03/003004, WO 03/002114,
o8l 6de effest dariobrambelevatyhaysh (Richman Wbs?/Q%h 10, great intra-

5 Ot el P s R PG AT, {hgpomine fom the nigh

GiiddOB eele bf itw@sndmelndgdthat withshadeghdis cpmplende, isresponsible for
ti ssues of ents are icated in, or. can ute to
tRESEede R GG st it 28 Sarast G B deuslone s mutiple
Jémgg RLR greaéﬁd%' JdoBine | (Bd /MR 002)P OWeknidliaeas @8velopment of
(EBD)) allergic diseases, bone 1o0ss, cancers such

siileirmitive mt/e; addiivkhakieapant GasTjestagnnst ViY mgemma@ry

i nflammatory di seases, interstitial cystitis,

mast ocytosi s, graft-versus-host diseases, infection

NaBA§ERs ofBile a&fﬂhdap uﬂﬂe&g_f 2685 havd ERIvAS that i Bbetiesfeasidle can be
|

CNS di seases, hi these seases, it has been shown
tm@tfemdswlth et sanyalevelsi pad @roved: weleagisthe romicent of anti-HIV gene

e R e

Ipr@du@scﬁl@ ot EH i@t Atocan bpraatagiignabiiFied twitlg nﬁ@@k&ﬁﬁ@le genes
and | eucotrienes), and various cytokines (ILI

|encgding ribazymas, éecoys,-aptisquse gnd yell antertrimsRNA SFRJN é) ‘molecules
nd 4 & r 0

b'\éégg%ﬁsi‘g{%nsi ?3% %ﬂdac% vat %eé;ggsB 1{& %?Cgl%gg Edelzg(l)ﬁ Yokl ef al.

a9y Neling et bl a00R| f.e¢ aztdzlqmoaijdlewfﬁle«mnENOZQfQ1n et al. 2003), or

di seases such as mast Qcyt 0si.s ( 16V atign) and

Waplems Suethprigbrakingss Frxaes agdssingle chain ot 0 1es. However, early clinical

JtHél%Wﬁﬁﬂmﬁc&?{gﬁﬂaﬂmucef%yreﬁ i %0 @s@ transdomlnant

presenti ng ave bl asts |ch expre
trivétants of viral proteins or anti-HIV-1 rybozimes have been dlsappom‘cmg (Woffendm

et al., 1996; Ranga ef al., 1998; Wong-Staal er al., 1998) mainly due to low gene



10

15

20

25

30

receptor for stemcell factor (SCF) (Broudy, 1997).
SCF pronotes growth of henatopoi etic progenitors, and

w@ea6asises survi val factor for AML bl asts hi SoOPET/TB2OGE001519

(1to 2% of AM, a nutation in a conserved residue
of the kinase domain (Kit816) .resulting in
constitutive activation of c-Rit has been descri bed
(Beghini et al., 2000; Longley et al., 2001). This

gga%@fie? Ieu R ﬁgsslﬁg&@ﬁﬂ gfgérgut%%g c.y ath/OI]E glvlol persistence of the

on een | in nas
| getibteualle neelified T bells. Biudt bMthe @[@blﬁﬁcﬁ@nﬁd ehfichlrstidies carried out so
patients with mastocytosis (Laongley et al., 1996

rfare‘lle}vmh@sm yasee o the U R AL ORFS Rt er o the 124olomy murine

SEOSAE ) DAITS o SRR P T AL B g0l v
300e pshown nnsjpr liegtatibie $orr elrgcal, applicitamshewh pr ppas efficiency in

to t t.to | et he mast cells responsihle .
Bk a5e ntr-dbrdi? S1he Sl oSk cberBeun 5ROy ngotentially
RR&8Skic! AHRALY OffoliSutd, hﬁ{deﬁaﬁf}ﬁnh%f fid NHqRQt Eébﬁola%lhd by insertional
sel ecti ve conpounds capabl inhibiting w type

agdyaionrafoacegnes (Batm dmhy20ﬂ3’r)f erent conpounds have

been descri bed as tyrosine kinase inhibitors, for

exanpl e, bis nonocyclic, bicyclic or heterocycllc aryl
COAPEL At p63AD1O 2408 4 antLHTY! fieipfdigl Be product of the viral
derivati veps EV\D 94/ 14808) , B o P

|1n@9fe‘f16'pﬁa@t|9§/ Vih PR Viya onpLafibe bAeessyaus eenes 36 HOY ), expressed at a

e R e

%hlﬁda:l desl. (WSQ@I&B%Eﬁjrotetﬂ 1SC[3£Q\111[‘611 foo Iydty diradxiyifdctivity in the so-
conpounds (WD 92 660), hosphoni ¢ ac
ﬁ%bm&@epw@ﬁ qatlsgwiich ;399 P%ff ﬁxerf@haélr fargsets Q/fg%llYﬂs(T%ﬂs and

32549630 0 ELGPER) o 4B L0 1 0P g
%1 19815 Fousltidr &04,, 19365G8188.d4 b6 /. ,UB9%Z Sﬁaf;hl/lﬁ aZU8052 Simon et

n3egivee Selilger e, B i aaieneh PR abiees vif o

284ntéds the'achedob iR 43canny 1&@‘(&%1@@1@@5%@&8]@@2}@ Efkﬁem (Sheehy
derivatives (EP 602 851, EP 520 722, US 3,772,29

L@Sall 2B) %m@erarlmatfammh@metmhﬂwl aihumaphaﬁhhﬁg, piUSterfering
721423 ,
%%V@F Kjﬁ%%e of VHe§ ‘ﬁgogr%ﬁﬁ%‘s ae\?}%r een esc%?bﬁﬁherapeuuc

spfatient and sel ective inhibitors of c-kit or of the
c-ﬁi t pathway. hi connection with the present
i nvention, we have discovered that conpounds

[ s z
%'el?lm él 38@‘%’?@ nfuit nt tﬁb%?{‘ dtcglér#'ﬁgt Ilf%/ :;hn? gﬂnﬁa& SaCld substitutions,
origira]ly kitscoedabd 1rFﬂhb -F32 @bngridiicepadrinnapt H]‘ﬁds(@ ederico et al., 1989;

conpaund ood .can s for. treati di se
LRl D by G pLe Ak T 14 hpititoci 360 Faices a block
(fﬁ‘@l?eef ligidn g&YﬁfQ&l HW%‘&H'I@Q'@ Srﬂ_%ﬁf)l%%%rl%’le Ergﬁle reduced

present Invention relatés to conpoun gi ng
mlnﬁectsxutys@ﬁ thigt pebdooeaz Bbweday itheat i e sieed e pevedemfiothed 97/ mutants

g’h "F?ﬁk;&ﬁo}%{ }iel F{Q{,}%S{,%éﬁgel}geﬁg\l/% gPlg\éqry] Systems for these mutants.
PiNeSREeK iRASBiof skl to B%rcé}ﬁé thek¢ prodléaiid nmutant forms

thereof. In a first enbodi nent, {}he i nvention is ained
at compounds of formula I, whi ch may
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represent either free base forns of the substances or
phar maceutically acceptable salts thereof : FORMILA |

wob@caisecubstituents A, B, B, Q and R - R5 P@I/IB2006/001519

Formula | are defined as follows: A and Blis one of
the followng: i) (RE)N(CH2)n where nis O or 1 ii)
Q(CH2)n where nis O or 1 iii)y S(CH2)n where nis 0O or
1iv) (CH2)n where nis 0, 1 or 2 v) C(O(CH2)n where
is 0 or Ior when A and B' each are a nitrogen, they
er to forma bival ent radical of
formJIa - (CH2) s- XI-(CH2)t- (a)where s and t each
[
?%F\glé)ﬁéd x‘% 'ilta% fisoF ) ?ncl!hapﬁjgrl %1%1’ eﬁ?ﬁ@eﬁ? inhibiting HIV-1
etaplltcahynl o yero 1ngmlldufe9 imfatted (vdih HAY-1bdn qaahﬂ:ulawm dlave found
J].o or.Cl-4al k B is one of the follown
%) Nh? f) pr@% é}ﬁuq} ?mg?asn praen prung agidg, at jge a}n@l)no acids
(R0 e téépo%@ns YArENeg dlﬂOS 191()’1939rhnd51‘412fdfrthe Nﬂd%lpe sequence
N-CN Vi) vii) NeC(R6 and R/ each
i d@ff@mﬁ@ rfon @ceamlg hxyto\mg effectagamt lH}lV MeteGer kwayshow that a 45

Qz(ffl gﬁlygcﬁ@ §F’§ %IOHE)(%:VO@ @%}%@Clﬁffhyalég gl Iﬁéc? %ﬁl}lgg?%ino acid

I subdtitai e Bmbbdleadidna (WelEE eftekt, Qideets HumaBr TAHml F])hocytes from
an al kyl 1 group defined as a |linear, branc

éﬁIchl)clpfﬁatlkm wthstmotee Atcasheivh ghat rip raontress to oF le?avb% fhim3 cannot

t
AP LSRAEMUN Yt RS ASE WA B con
Qﬁamﬂg tHRX46 8MhiARbtait k019 §iFer( thR@uhiRdrs SFhetdh hm@bﬁmeﬂsmvyfmv-
the formof a pendant basic nitrogen functionality);

alsquesispecaes silentty hasbaured nd patisat.boxyl , cyano, nitro,
fornyl; as well as COR COOR, C(]\IH-R, S2-R, and
S2NH R wherein Ris a linear or branched al kyl group

cOMtaaldtdle dséRatd® vad BA cRbLOABAD G AR ihasat! ik‘lventlon is that the
substituted with at | east one heteroato not abl y

ravtegfeViif (pasasoe ésdurded therrangriptnalogontrpl oy gfedﬁpeaﬁ@t Wﬂd-type
g the. batter .. ly i e

RS T P! SuRRb o0 ol By QI g, g evscin

aypbasbdcy bxmressionydfl Ofcifieiticeany traﬂsdgb@;uHS Cpthdadid progeny i.c.,

substituted by a ndant basi ¢ nitrogen functionality,
S§<pression of HIVy 1is ugg er HIV-1 inducible controgJ Y

Statements of the Invention

According to a first aspect of the present invention there is provided a polynucleotide
comprising a nucleotide sequence encoding Vif wherein each of the amino acids
corresponding to positions 127, 128, 130, 131, 132 and 142 of the sequence in Figure
1A are replaced with another amino acid (i.e. the amino acids are not H, I, S, P, R and
V respectively) and wherein the nucleotide sequence does not encode the amino acid

sequence in Figure 2.

According to another aspect of the present invention there is provided a polynucleotide
comprising a nucleotide sequence encoding Vif wherein each of the amino acids

corresponding to positions 127, 128, 130, 131, 132 and 142 of the sequence in Figure
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iii) an aryl1l group defined as phenyl or a substituted
vari ant thereof bearing any conbination, at any one

WO povg/1pdsé t i on, of one or nore substituents surET/EERO06/001519

hal ogen(selected froml, F, d or Br); - an alkyll
group; - a cycloal kyl, aryl or heteroaryl group
optional |y substituted by a péndant basic nitrogen
functionality; - trifluoronethyl, O alkyll, carboxyl,

\ itro, | kyl 1 NCaIkyI’\aIkyI
i A ePlatcic: Shhenamge = @W@g@r@aw@w @eafe 9F the amino acids
QBlrkgaaki Itb @oﬁl’ﬁ@nJ ) '@9°f11 348b@%' 80 fl'obf REEA 186 wre not I, L K, N,

functiona

WFR@WNH&DENWBR’ or COR or COOR or CONH-R or
S02-R or SO2NH- R wherein R corresponds to hydrogen,
alkyl'1, aryl or heteroaryl, or iv) a heteroaryl 1

Prefopbiedl oRtle amim RYdd dasyﬂespdmmgﬁb ‘ﬂ;bﬁﬁbms sztzézdmws 66, 80, 109,
ﬂ§“ dazinyl, thienyl, thiazolyl, imdazol

P 4o §¢ arepyi EdJ S‘H N, VulNaRyR, aﬂd)l\émp%qﬁvell% oxazol yl |
triazolyl, tetrazol yI i ndol yl, benzi m dazol e,
benzoxazole benzothiazole quinolinyl group, which

imynaeabbdiarat tachhfalic anhocoilicdatigndingtioPayitiehe 127,NMD 8, 130,
nor e, substituents such as -

i 0 or
ﬁgf@g%@”@s]é{?e‘bfn fg%i s¢qusRPein JagureghA gre yeplaced sythaanepher amino acid
I r
anPB of e D 30IAK comBlakhafl R AKARTY B! 246, 50,109, 185 and
flEmeteimmnall KyV, N,R;Rfdndmmspftdmyb]y O al kyl 1, car boxyl
cyano, nitro, fornyl, hydroxy, NHal kyl 1, N( al kyl
1)(al kyl 1), and amino, the latter nitrogen

?tﬂi&*abﬁy%ﬁ%ﬁth@%mﬁ@ akidy cbﬂe§ﬂ6§d1f11§rtmp%gm@np@?y C128 130, 131, 132
nitrogen functionality, NHCOO- R

RCENHRR replaggdisath B, HrRmzmHRspmu@@yR or coo R or
CONH R or S02-R or SO2NH R wherein R corresponds to
hydrogern, alkyll, or v) an Garyl1, or NHaryl 1, or

O bt @nleatinkdt the abioheiEéRakydndingioPRitbh 14§ is N.
trifluoronethyl, O alkyll, carboxyl, cyano, nitro,

formyl, hydroxy, NHal kyl1, N(al kyI 1) (al kyl 1), and
@{;Qfé}?blpfttﬂg %ulnﬂ{ot aecgdsndoge }%)gfam%%? 1%1%395 t4'1 Opd l%éy 8bn109 185

basi ¢ n| ona orv
hirdCO8 R acy tHYEECPERsBhtoin mum}y%munwgsw Ruﬂ{ adyHRE2NtH Rnited to,

B T PR aooh PP s Bt Rocoss,

MN Bea. #m74@4a1ﬁf‘ﬁILR53 gach Mng%e(}gg gﬁré\%esaz.ﬁ, §%|r gtrﬁfijs Suitable

from hydrogen, hal ogen (selected
aminoresgls for thbsegmstiios atek Pt 1t dinptedaot 28 @GN (vid 11(R)048 (N or

R hebl AP P daRROLIM Rl oen (sel ccted from &y

d, Br or 1), oxygen, and nitrogen, the latter
optionally in the formof a pendant basic nitrogen
Am{imgﬁ@mqﬂyer agpeahief thegsesent ihvensioortherys provided a polynucleotide

%m?r?sjnlfél a n&leeo‘%@e sequence encoding Vif wherein each of the amino acids
corresponding to positions 127, 128, 130, 131, 132, 142 and 185 of the sequence in
Figure 1A are replaced with another amino acid (i.e. the amino acids are not H, I, S, P,
R, V and G respectively) and wherein one or more of the amino acids corresponding to
positions 22, 29, 41, 48, 66, 80, 109 and 186 are not I, I, K, N, V, N, R and N

respectively.



Cl- 6al kyl am no, di (G -6al kyl)am no, carboxyl, cyano,
nitro, fornyl, hydroxy, and COR, COO R CONH R S02-R,

w@reSOBbH R wherein R corresponds to hydr ogenPCHIBPO61001519
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aryl or heteroaryl. and wherein Qis selected from i)
Alkyl 1 ii) Aryl1l iii) Heteroaryll as defined above.

In one particul ar enbodi ment, group Qis a substituted
aIkyI aryl or heteroaryl group bearing a pendant

Si.Cc nit o en functipnality represented for exanple
Bl i g Bt arhanTBa o RO G 2 ASs bl MG 80, 109

| bi¥e1 89 e LB, @%W‘V'I@%%ﬂ&f\ﬁ%&%ﬁvé the point of

attachment to core structure o la | .111 Al so,
for gtom the arrow may include a point of

ach nt to th cpre st.ruct.ure vi n
2l R Erieth, SR e SHHE o RoRiRa D BesiPna 128, 130,
| 131| |132| 142 a’ﬁfdldl §5Vof thb 8edudyi€ i PBufONL 8fdRpldd€d with another amino
con ounds in whi ch R _is pyridyl” or benzonitrile which

nesjd aedipl iob sl emymb @gids gayresponding e positions 22213, 4 h,e66r i88g 109 and
p f ;fuents such as
hgﬁi%kgﬁtl? o en Ege %#§§£¥¥bn1F, ad, Broor I); -
an al kyl 1 group, an aryl 1l group; trifluoronethyl
O al kyl car boxyl,, cyano, nitro, forny

NPiFaealy fhwelalm@yméis( acpwp@dm&fempasmlw 127laé)éﬂaﬂ3(ér131 132, 142
n t prm of a
bééidffé&%‘?? S%%ﬂ ungﬁf\é%gln%”%h&ﬁH Eﬁv "NHCOO- R or
NHCONH- R or NHSO2- R or NHS(INH—R or COR or COO R or

r S02-R or SOZNIaFR wher Jn R carre o%s to
%‘86@&’8 dimgng fheisping A1l CoFeRRMB {Bﬁﬁ%ggﬂg%?gﬁﬁ -
ot herwi se, for the pur pose of the present invention,

the term "alkyl group" is intended to nmean any Ilnear
oPrefarabiy edamivolssidstaatrespondingrie lpbsxtmmu%cw @l ; 48160, 80, 109 and

such as Cl1-CA4 or rticular
e B rre S B R e R P R, o, FXEB2
T&e. wgomfﬁlﬁqeuyécc #axogspsd $FD b&tﬁ# K esent PVQQ%E'#OKOZO% MN
refers to Cl-C6 art|cul ar Cl-C4, strai ght or

s R4 R Nldobsed. Yo Hr (S@mghgmﬂﬁuﬂ@oﬁrﬁll Kényhitable amino

AU Do RPN bR et G FITS BUETRGR), 48 < or . 66

UWLGO%H)1@9mL£n£6(Sﬁexenyl and the |ike. The term
"al koxy group” is intended to nmean any al koxy group
having 1 to 6 |inear or branched, substituted or

%@dg@ﬁ% i Rther %%5{%39% t‘;ﬁg gg@i‘,ent' iByedbh k dl‘fé(lj’é A prbiifedh %Ugfél}wleoﬁde

term is’inten d rean
nongraingratriucleotidg seduance gndoding 6/if avlieorin ataohsaf thii thino acids

nc%¥responding to positions 127, 128, 130, 131, 132, 142, 185 and 186 of the sequence
in Figure 1A are replaced with another amino acid (i.e. the amino acids are not H, I, S,
P, R, V, G or S respectively) and wherein one or more of the amino acids
corresponding to positions 22, 29, 41 48, 66, 80 and 109 arenot I, I, K, N, V, N and R

respectively.

Preferably all of the amino acids corresponding to positions 22, 29, 41 48, 66, 80 and
109 are not I, I, K, N, V, N and R respectively.

In one embodiment each of the amino acids corresponding to positions 127, 128, 130,



be joined or fused, and substituted or unsubstituted.
hi particular, the aryl groups may be phenyl or

w@ocdyise@nd t he substituents may be hal ogen aPCIBE32006/001519
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cyano, am no, al koxy groups as defined above, alkyl
groups as defined above or a nitro group. An exanple
of preferred conpounds of the @bove formula is

depi cted bel ow. 001 :

L B 8 B e BB SRS ancte
{ &miro- aeﬁeﬁﬁwp@zgé arding a’élﬂsr&@}res?poﬂﬁfn th 89&&&5{& BITHB04 T, %6, 80 and

azol - %; benzonitrilemp. =

4lq9zar[35to‘( &rizoY 1IN and R-respectivetn) - 2 mst hyl - phenyl ami no] -

oxazol -5-yl}- benzonitrile mp. = 216-220C 004 : M

- Benzooxazol - 2-yl - 4- net hyl - N3- (5- pyri di n- 3-yl - oxazol - 2

- Plefertisin 26 @mino, &dﬁtc&fﬂsﬁ@ldﬁhgﬁo postiddie 1005 128, 130, 131, 132, 142,
5- Chl or o- benzooxazol - ) - 4- net hyl -

312555411%&6cﬁrwe@1%¢|3d BE26IV, z‘¥ W )Ss I%ﬁ@%ﬁéewesﬁﬁlfém ne

m p. =229C 006 :

M ( 6- Chl or o- benzooxazol - 2-yl ) - 4-met hyl -i V3- (5- pyri di n-

Ahydne@xeodimé yie) amine nzidrerrdsdndingrto pegition 4&26Q0C 007

Nl - (5- Et hanesul f onyl - benzooxazol - 2-yl ) - 4- et hyl -

3-(5-pyridin-4-yl-oxazol -2- yl)-benzene-|, 3-di ai ni ne

PRferady 4fe B0 acid din, it 2,29, 41, 48, 66, 8
o I\/Eetrhy? i @ Son%:% ﬁycongg%oznob)g 011051 1onff 9,41, 4 6, 80, 109 are

NBogeb pregert dnr& datytallyxeccolring- Yif) suthe ng eng-not ,1Bridkdatd, HEXB2 acc.

1%6\%\/%(%@@1@1@#919%&' ) %‘cé@lgﬁggw }36\/23' 50@%51@2083 MN

:]acc #&[147(449 *élil% N]'__74-§ acic% ‘#(I\éﬂ 93% lj_{sed Fi)gures 7[&1711373.&131(@)m5u|?_t|)£ﬁle amino
acgds5f791 (}y’se ppﬂltlénsgar@doqt $ot Jinjted tq,@2§§)( 29 (V)41 R 48 (N or H),

r@- benzooxazol - 2-yl ) - 4- et hyl -
K@s?g%}i{?g@ 4-yl - oxazol - 2-yl ) - benzene-
1 3-di am nem p. =170C 010 :

(6- Fl uoro-benzooxazol - 2-yl ) -4-nmet hyl -i V3- (5- pyri di n- i
@wor@ﬂai%qmozhewaypecwﬁ% @éeseqt mveatigitirae i mowdz%e@olynucleotlde
f Al
;Aér?&g%lsh%ﬁa AR Iofig%: ?éﬁf&%ig@%gg&ﬁ Vl% Q??H&'%%ﬂ e%a l%\?\}he amino acids
f armespandidg toFﬁRMLMA 109, \Ma&y é281 MQ 513d))<§/@1hn142$ ll|85lHn,d Nb6 of the
osreqlll\gnce in §1gure PAVAS replgcléldfvxlfllth ano (ther ammo (a.CCl'C_lQ (1.e. the amino acids are
not L, H, L, S, P, R, V, G or S respectively) and wherein one or more of the amino
acids corresponding to positions 22, 29, 41, 48, 66 and 80 are not I, I, K, N, V and N

respectively.

Preferably all of the amino acids corresponding to positions 22, 29, 41, 48, 66 and 80
arenot I, I, K, N, V and N respectively.

In one embodiment each of the amino acids corresponding to positions 109, 127, 128,
130, 131, 132, 142, 185 and 186 of the sequence in Figure 1A are replaced with
another amino acid and all of the amino acids corresponding to positions 22, 29, 41, 66

and 80 are not I, I, K, V and N respectively.



where nis O, 1 or 2. L is selected fromA kyl1l, Aryll
or Heteroaryll as defined above.R, R2, R3, R4, R5 and

wReooaavises he nmeani ng descri bed above. An exanpP@r/m§2006/001519
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preferred conpounds of the above fornmula is depicted
below. 0 11 :

4-(2-{5-[3-(3-Fl uoro-phenyl) - J-oxo-i m dazol i di n- [ -yl]-
2- met hyl - phenyl am no}- oxazol -5-yl)-benzonitrile mp.

Frpsrpli o g ity RSP S A8STIRAA08 1 42 79 B 192

-1Bt N84 ardhEsmyar@rapliebd wathar, ll,- V3B 1), H &R amd Nrrkdpectively.
>260C 013 :

4- (2-{5-[3-(3-Fl uoro-phenyl)-2-oxo-imdazolidin-l-yl]-
frggig%géﬁ?b&h SV aci@%84 i roRaMb o PERIFAMAEIR N0 T -
1|—(g FI uor o- phenyl) 3-[4-net hyl - 3- (5-pyridin-4-yl -oxaz

am no).- lid .
Erplerant R1Eoog SO0 PP OB E o REIBPIA Pt hofs ffieh] pre those
]_pfgsg ggl &h%thféﬂ&%@&:‘?mgﬁh? LD s, Bk d8ZRhited B, 3188 a8t K 03455,
| BRY- et sfok 020 Be B2 Jpe@# 1402087 hlglvzzsaw# BOR08.VIN. gec.igWaZ449 and

2&%‘}21 ayl ag]%‘ B\gi%éﬁge{' gclr ]F L& Lﬁ’dgg )q)hg'}lgaqle %{rﬁno acids for these

| t TEOQTRE 1 R),ul8 |66 80 (H
o\réﬁu%ggll%fllﬁl%gll\l/uﬁﬁfﬁa% E\XIK?h n b}gl ng Zem ﬁﬁ[cggeg o@ , (-

1l or 2. Mis oxygen sul fur or (CH2)n where nis 0, 1

Féi”é’?@}ﬁ%l Yaripth %%glg%ag% © PLSSE: Fﬁ)l %18%@%%( }sﬁarlogirdgallpgfynucleoﬁde

W@gﬁfg a/i«iulswoﬂide ) renbiﬁthﬁg OATF yWitkreiRSeaah cofRfhenayino acids
be taken together to forma bjvalent_ r agi aLA of
fmrmp@dmgf@cmzwnx@ (BB 13 Taihel St Ay183Rd 186 of the
qﬁﬁﬁ? (é%ﬁ.é%ej WA aé'e? el%ceelﬂn%ggéﬂ& Ay égg%mldﬁau ggfhehﬁuﬁ?o acids are
f@dtﬂiﬂl@ H,h)S rm)’R, BE G ubd$ Ird:spetﬂd/e]/y)tahd h\éieoeum pn€or wakkgf the amino

RIQis hydro Cl-4al k |
s m%g«pnggng t@:foﬁwg%é?k;%ﬁz 4@?{1 9re nc?t fyl,nylk N and V

Gl %Mgégxyal kyl. R, R, R3, R4 and R5 have the
e ani ng descri bed above. Exanples : 017:
1-[4-Met hyl -3-(5-pyridin-4-yl - oxazol 2-yl am no) - phenyl

LP%%%%@?%@&%& %pu;pé)ta}_,ﬁ: "o E{iﬂ é ogl)‘glg%% P22 y’IA]1 48 and 66 are
ORI 1, IKe Nl V TekpBétively.

In one embodiment each of the amino acids corresponding to positions 80, 109, 127,
128, 130, 131, 132, 142, 185 and 186 of the sequence in Figure 1A are replaced with
another amino acid and all of the amino acids corresponding to positions 22, 29, 41,

and 66 are not I, I, K and V respectively.

Preferably the amino acids corresponding to positions 80, 109, 127, 128, 130, 131,
132, 142, 185 and 186 are replaced with N, R, N, V, R, L, S,I, Rand N respectively.

In one embodiment the amino acid corresponding to position 48 is N.



019: 4-(2-{5-[3
- (4- Fl uor o- phenyl) - propi onyl ] - 2- net hyl - phenyl am no

w0 2%arshbe 5-yl ) - benzonitrile mp. =175C 020: PCT/IB2006/001519
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4-{2-[2- Met hyl - 5- ( 3- phenyl - pr opi onyl ) - phenyl am no] - oxa
zol -5-yl }-benzonitrile mp. =138C 02 1: 4-(2- {5-[3
- (3- Fl uor o- phenyl ) - pr opi onyl ] -&- net hyl - phenyl ami no
}-oxazol -5-yl)- benzonitrilemp. =157C 022:
-[5%(5-Acetyl 2-meth I-phen | am no) - oxazo
D dhryarhme aﬁaiﬁtqoeramn %ﬁﬁé’@ﬁ‘&@%?zﬁ?@r il %8 fmd 6@ are those

' %}\réw g??ehﬁ@h%%ﬁﬁ%t\%fcégﬁg )‘%}E}gtgﬁ ndf 1 Rx?tgcri ft@:&%}éﬂz rll\)gc.o#;KOMSS,

(BRP) acc#hEH2013, S82 heak R02087) BV@Xyige# KOS0BB, MN acc.#M17449 and

(N%)?)n ?%higwl%izhs KS%@ %r,i@‘f#slf%ir P ﬁéfg"aufitgﬁg aming @cids for these
az&shldn@ 4RD %ﬁﬂ%‘ﬂhhﬁteﬁ% fmotmw MK YRY, 48ANY b0 66 (1)

teroary[1.R 2 and R e’ taken toget hef
forma bival ent radical of forrrula:

TS A bt 7 5 e in fRfiol REER: nepvided pplypucteotide
Odoniyir{siitpOh Rkitleofél selienet RneRTR: NYid naAgedn | dach %fdthe a.mmo acids
formula (c) may be substituted with halo or C -4

ReOrrespepsiingo ppsisigan 0pnd pdd Rt 11¢8i B3hyldi ol 142, 185y and 186 of

Gh $abioHLe PR KO replR: PO c: Clind RYE 81K binino s

Rae nB41, and., |R§ INsViE R, Ne, GeadiSngsptesedlybed whaw@. one or more of the
Exanpl es; 023 :

1300180 F2 r%QrfﬂﬁB‘Pﬁﬁjln}g 30 pesifigphygRs 32( 81 gpdi H Arynpt lokak and N
olle'lge'cé g1 no) - phenyl am noj - et hanone m p. =202C 024:

1- | uor o- phenyl ) - 2-

{met hyl - [ 4- net hyI -3-(5-pyridin-4-yl-oxazol - 2-yl am no) -

-eth . =230C025:
pﬂ@?%@]r‘ﬁap Fﬁw i ima ?‘g n?@%ﬁ?ﬁd&?g}t%%uo& 32:4% 41 \3pd 4B gre mot I,
O%Kpéﬂdqmyésbe@me@o} acetyl)-benzonitrile . mp. =218C
026:
2- [4 Met hyl - 3- (5 pyri di n-4-yl - oxazol 2 yI am no) - phenyl

Pt REMEh B0 ST aci i 3 tesP&Ting to positjons 66, 80, 109,
|O}22é7h6228/| 1«'5&@1 nof, 139Xm|l85ﬂﬁ)186@ﬂm$dqhbﬁ& imMgurs 199&ke replaced

{with angthergyraing 2pideand) all of e cuing gridpicAEesPeDRE dp opikiens 22, 29
Y112 notoixf"m K respectively.

Preferably the amino acids corresponding to positions 66, 80, 109, 127, 128, 130, 131,
132, 142, 185 and 186 are replaced with V, N, R, N, V, R, L, S, I, R and N

respectively.
In one embodiment the amino acid corresponding to position 48 is N.
Preferably the amino acids corresponding to positions 22, 29, 41 and 48 are those

present in a naturally occurring Vif, such as, but not limited to, HXB2 acc. #K03455,
BRU acc.# K02013, SF2 acc.# K02007, PV22 acc.# K02083, MN acc.#M17449 and



5-yl)-benzonitril e029:
N-[ 4- Met hyl - 3- (5- pyri di n-4-yl - oxazol - 2-yl am no) - benzyl

w( 2venrmns de 1H NVR (DMSO-/, 300MHz) d = 2. 25 PCT/IERH)6/G01519
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4.45 (d, J =5.7, 2H) ; 6.99 (d, J =7.2, IH ; 7.17

(d, J 7.2, IH ; 7.45-7.52 (m, 5H) ; 7.72 (s, 2H ;

788(d J:72 2H);849 d, J =5.1, 2H : 9.05
9.54 (s, IH. 030: 2-

1 | . ) . :
Bﬁ@n&ﬁ“[%ﬁﬁ?% (G AR I R RRBI ST for s
MR ard, But dodhmfted to3 R( K),29Q0)( 41 (WS (NAHP6 (s, 2H)

7 6.37 (d, J =9.2, IH ; 6.95 (d, J =8.4, IH ; 7.13
(s, IH ; 7.42 (d, J = 5.4, 2H) ; 7.52-7.65 (m 4H)

d6d 9pAgnucleotid
(A ey Bpslfshs Pef eataf e B amt et ot
Flfoﬁ@ﬁ[sﬁ@ A siutlgotidee s@m&mmbn@d«ﬂga&mf evhaeif ghtlowd:the amino acids

Comtesttescl o S 4o he BARRER DI, o 15
'osfocﬁé( %Q%Eeﬁc@fn ka%ré Xﬁea@ gla@éli Laat Ry aRALE a6ld (REthe amino

type oup I'n formul a and 3 corresponds to

ricidsaare ayaHo], Iﬂ:HZd-ll, IC&JZICI-B VOONEZ, S GopeBivsty)tasd wherein one or
A-B-B

et S B creonons e Ut uis 2 RO S A oy . L and
§@§%§p@d§uch as net hyl ene chl oride or dioxane in the
presence” of triphenyl phosphine, |leads to an

oxazol e-type product of formula 4. R, R2, R3, R4 and

RCTLEn S N

ig@l\dqmds?ébtwgpyanpl e of Conpound Synthesis CGeneral: All
chenicals used were commercial reagent grade products.

Sol vents were of anhydrous commerci al grade and were
ALY BOXBIE 1Q$f!:283f1|3Y) 131, 132,
SR B ol SO EoBOLRE 1 B, GRS BOE 127! 12
Pr4g1 &5 andof 86t dre rapeaet MOthsN WA SN Ry INS By BAL Y 1t Riand |I\é§ﬂepect1vely
chr omat ogr aphy using precoated silica gel 60F 254,
Merck TLC plates, which were visualized under W
lP&%aleet é(nVLInb Ghids %@rrb@oilﬂﬂ ?‘Wg@ﬁﬁ@ﬁ§ 2, @avendndli gattkehe present

as single broad single r s) doubl et (d)

tnm @hmﬂaﬂb’)qcc’a@a@r\ﬁt@ Bich (a§) butamd liuiked; fob EEXBApoa K Qss, BRU
é{ﬁ@%ﬁd e%g‘f)g{)ﬁ)f DR #3022V UEERM17449 and NL4-3

4&(362# ‘M’%ﬁ Xé%@@@x@@ AL i Beandol@. Seitabldé amimef adideefor these positions
commercially avall abl e 4-bronmpacetyl -benzonitrile (5

gare At 3ot limuied toi, R2(18D 2M(MBf 4hEbhanol was added sodi um

azide (1.74 g, 26.78 mml) and the contents stirred at

room tenperature for 2h. After renoval of the solvent,

t Recdr @Sk @bl gnotles ats;ﬁe&abﬁtﬂwméshnmtf@moh?nﬁbmis) pramnﬂed a polynucleonde

gé‘é?;i?ffsgfgd 3%26031,'@5 Zsleé:t;q%ggteg mg/ga\ggy}éqg%l ge?f gglt gnjino acids
té’o : onéﬁx%%ﬁ)l ;%og}‘é{oig’hh dad 36990 9%0994‘2’9 128hi 50 Cmp@gmdmz 185 and

e next’ st’ep’ W't any furt
DLI86 b1 thatéquenceRndiguratlifome aéplaced with another ammo acid (i.e. the amino

L 2Ll 575 U 0 TN 10k B2l 5 RRDE o o

I
(3 Bl SRt s s

(connerC|aIIy avai | abl e), and triphenyl phosphine (2.11
g, 8.06 mml ). The reaction m xture was
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placed in an oil bath preheated to 100C and stirred
for 30 mn. After evaporation of the solvent under

w0 eddaeeopr essure, the solid residue was recryBCHIB20a@H1519

fromethanol to give the title conpound as yell ow
mcro crystals (1.16 g, 45%. Bn p. > 2600C Preparation
of 1

4-[ 2- (5- Am no- 2- et hyl - phenyl ami no) - oxazol - 5-yl ] - benzo
n|tr|Ie To a solutjon of

A ’{e%r?béy mﬁwn@@cmtm&ewmgaw ﬂ@ﬂso%z&f , 189,137 §aRz 30, 131,
s, BRI BSGIR bpIceNOBt IR RS g g ana

regudctioeglym xt ure was heat ed under reflux for 4h. The

m xture was then concentrated, saturated aqueous

NaHCO3 was added and the resultant suspensi on was

eP(lteféi‘QJlﬁ ¢heantifo aLiy l:or%‘sﬁ&ﬁélﬁg (@ﬁ@sﬁldﬂsb2 aﬁﬁ?9cﬁggh&%gnresent ina
organi c” layers were washed wth” brine ,

onvedurabiy loyclrong Vidy S@h e dut neiclanttedtes dHXBth @cy. @gwaés MBBU acc.#

O R KPP EN G L5 02053 e I449.0n NL4-3 . #

ZMTTQQIWQSE:@F@%QS 3, 'IB)anﬁxl@OSm%bYé dmPeRERR i thbR Iy@ftlons are, but
obt ai ned as i/e | ow powder (172 ng, 38%. mp

zgsdmqum% (M).d = 2.14 (s, 3H :; 4.91 (br s

2H) ; 6.25 (dd, J =7.8-1.9, IH ; 6.82 (d, J = 8.0,

IH ; 7.01 (d, J =24, IH ; 7.68 (m 3H ; 7.84 (d,
JP8febabl? bhth;of theZamiaSacidklborré¥pondingtd positidn 22 and 29 are not 1.

4- (2-{5-[2- (4-Fl uoro-phenyl) - 2- oxo- et hyl am no] - 2- net hy

| - phenyl am no }-oxazol -5-yl)-benzonitrile To a
2B i notes aspeel of the preseyt nyention there iy pravided a polypucieoride
nicnpriseng( & Grunigptide Eékftlem lehcadingl i ViTé twhekr@in edaalm afethe 3amino acids

ko rohcemopianig b oot 00, 428, (e 1502152, 142, 185
Sdrdr 1800 Bthe rs&?fég&eeﬁpﬁir Al & &rO%epthbed AliltE ﬁthﬁé'fDéiﬁlinoojmd (i.e. the

the. sol vent resi due was treated wth saturated
caq0is0 @sidNaMOTE 1B, FL Y, Bnb, BxLr&dt&d Wi G andtShysspectively) and the

cetate ned_ organic | ayers were
RSP R P e (S 2 Tover NSO and
concentr at ed.
4 (2-{5-[2-(4-Fl uoro-phenyl)-2-oxo-ethyl am no] - 2- net h
| Rrgfeeab)y tleﬂwrn@O}ac&@amesso n}g bepostonsr 29, ¢ 1wds, 66, 80 09, 127,

oDIELIF ST 151 oS8 SAUTIC NGRS R NV, L S
e Rgmd 0tdspeciivgly. = 199 0C 1H NVR (DVMSO-/) d = 2.12 (s,

3H);462(d J=48, 2H) : 5.81 (t, J = 4.8, IH :
637(d J = IH ; 6.91 (d, J =8.1, IH ; 7.08

Zfei‘% the7aé'§1%2(dg]d %spoxzdéﬁé 6(( ?lgsﬁ{?%zz 1%&%% ?%tent(])m a fnaturally

Loderripng- Vi€ eduyh 22- brstroy Linpitedrty) Hmamaoco#}émsss BRI -abe# &K 02013,

e ik Gadar piizg Bee DRARER, M e AMRa grani gy ace. # 19921

O(§@ezlq nres YA Iﬁ%ﬁé Q) LA 'Sluﬁablfa 'éfﬂﬂo acid for thls r%mﬂmn is, but not limited
4- Azi doacetyl - benzonhitrile .70 g, nd

lto{ B{Lgund)i ocyanat o- 4- et hyI phenyl) et hanone (2.22 g,
11.6 mmol ) was obtained the title conpound (1.43,
3199, as a yellow solid. 1H NWR (DVMSO-/) d = 2.41 (s,

3kdcordide Bunbther 3dpkct of thd pressht idventidn therd Hprovidedd poH&ucleotide

comprising the nucleotide sequence encoding a chimeric Vif protein comprising amino

acids 126 to 170 of the F12-Vif sequence in Figure 2 embedded in a naturally



J=7.81.6, IH ; 7.75 (s, IH ; 7.79 (d, J = 8. 4,
2H) ; 7.72 (d, J = 8.4, 2H : 8.51 (d, J = 1.6, |H)

wWO®2008/1{s66 | H) . Preparation of PCT/IB2006/001519
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4-{2-[2- Met hyl - 5- ( 3- phenyl - pr opi onyl ) - phenyl am no] - oxa
zol -5-yl}- benzonitrile To a |rred sol ution of

4-[ 2- (5- Acetyl - 2- net hyl - phenyl m no) - oxazol -5-yl ] -
benzonitrile (100 ng, 0.315 mmol) and benzal dehyd (

gty s AT 495 RIS AR, B e

SKiOROE] SAR ace# morzeorn@r\muce # 1002086 hivah deiN T BEIO MdANT4-3 acc. #

h&ﬁﬁ@’% s gt AorCadl B4 8h 0 M R R Occurring Vif

ghgﬁquhﬁqngb@§1ned was di ssolved in ethanol (2 niL)
THF traited with palladiumon carbon (10%

20 ny) _and hydrogenat ed. The catal yst was renoved by

cOsfsbiaedn i o db Be praeetifestiBaghvs i HeviRd f ot Bhucleorde
%&%@%@7 uc![@l)gd@(% ue@x%% )l%%l:bdlﬂg W%g&eﬂ{%ﬂk\ﬂ% Vﬁg polypeptide as

3d@gle(itaboge whrelh tl@H)ag,ment 2Ampripes| )least FnEP z(cmis mﬂyespondmg to

9 (dd, J =7.8-1.6, IH);

1%*"1%‘1%%“6‘19“%?5?’8@ De. A 2H) : 7.94 (d. J =

8.4, 2H) ; 8.52 (d, J =1.6, IH ; 9.73 (s, IH.

Preparatlon of 4-Bronmpacetyl pyridine, HBr salt HBr

BPEshitAly (hufiagmam somppiRgs atrleast Aping acidod d9e0 1sotoihasgauence in
E@ﬁ se under vigorous stirring to a solution at 70C

0 acetyl -pyridine (18 g, 148 mvl) in acetic acid
cont ai ni ng 45% of HBr (165 nlL). The vigorously stirred

nj xture s kept 700C for 3h. The mj re S )
BT TR %aﬁ @egrmrtt SoRsiztep @E{@&Cﬁs)ﬁ??m 147 P hesgauence in
washeth Wi th petrol eum et her (40-65C)/ net hanol (1/1, 100

m.) to give 35.8 g of a white crystals of (85%.
Preparatlon of

2- Met hyl - 5- 0- ph - (5-pyri din-4-
TP GBI OF ok RS BL Gt PR S i 8P ed & pblkcleotide
hysih o Q7 dRicleatife séq}mﬁcd"’é‘ﬁ&o)dlﬂgna Gagmeaf oif\/a/tlﬁ bo%@ptlde wherein
added sodlun1a2|de 16 g, 17.8 mmol ) and

cemd éngzge@tqompéldemep}ag@mnt@npm aeids at fﬂlélam@@ @ﬁld's coppsponding to

react i u

Rl S SRS b By SRS Hs A
wi t h di chl or onet hane (3x3ChL) and the conblned organic
phases were dried over concentrated at roaqm

ere bacimepmia Ehe %&m@é&nﬁq@s@r bemplypueleptde fBihergomprises a
Oxfe %%elmmt Mo dblauk ek W ER L5P¥ER& éﬁ(ﬁn?‘t@ os-w&h 185 of the wild-
res ting so UfTon vias- concent rat ed b e
r sipakeyuendd iowegurb @Al i ng) di chl oronet hane. To the final
vol une (25 nlL) was added at QOC, 2-
nethyl 5-nitrophenyl isocyanate (1.58 g, 8.9 mmol)

[

t r | ok r$§;/ b%h{)%ig%l}ﬁﬂ éﬁ@ﬁ’é%ﬂerﬁ%ﬁc&ﬁﬁmﬂe )%l? ecl?oécladgtflll%t%er comprises
na rdplacemeaisantihe amsltat theeajnrho racitl donaspcmdmg b eropigioatl§oef the wild-
and heat ed .f dditional 2 h at 100C. After
eVQB@?%??%HngﬁgFﬁé ol vent under reduced pressure the
residue was crystallized in dichloromethane/ethanol
(10nm./5nL), to give the title conmpound as yell ow
clnyanotties ex@bo@n@n’c Bafragment encoded by the polynucleotide further comprises

a replacement amino acid at the amino acid corresponding to position 109 of the wild-

type sequence in Figure 1A,
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mp > 220 C Preparation of
(2- Met hyl - 5- am no- phenyl ) - (5- pyri di n-4-yl - oxazol - 2-yl)

WO 2006n€1866 sol uti on of PCT/IB2006/001519

(2-met hyl - 5-ni tro- phenyl) - (5- pyri di n-4-yl - oxazol - 2-yl )

-amne (1 g, 339 mol) in ethanol (50 nmL) was

treated with 10% Pd/ C (120 rrg} and hydrazi ne hydrate

(3.50 nmL, 112.5 mmol) was added drop w se over 10 mn.

The reaction mxture was stirred at roomtenperature

for 30 mn and then refluxed for 2 h. The hot solution

VR anbihklt @hRsdihBEt Ot Fraan®hoedcorad b?ihe% ﬂu%leoﬁﬂéi firfiRr comprises

cat al yst was washed with hot ethanol [trates

vieieplagemed amieg a¢id ghtheramiag @@@dcomémmmgotogmélqm@ of the wild-
d c his was silica gel columm

S RaREs e L :

ograp hl or omret hane/ et hanol : 97/3). 720

ng (80% of
&2 met hyl - 5- am no- phenyl ) - (5- pyri di n-4-yl - oxazol -
PR A AR NG feagmsal encperd Biscumiclestige ﬁa’éleccomprlses

édggﬂ\r{?eég%%{ﬁ add3t % ﬁ%& ac%l@o?ef%on%gmg( t%guc)fﬁw%6 of the wild-

'tylﬁbflseQdencduFF@uﬂalAl—D ; 7.50 (d, J 6.0, 2H) ; 8.

(d, J =6.0, 2H ; 76(3 IH);928(s | H) .
Preparati on of
(IR zh &AL RGERRAL O - elmaaewbg e dWuc o dé fiykire® ¥8mprises

zol - 2-yl)-am neTo a sol ution of

(a2rephp¢ry¢m Bram add phdwydn)ing Bojsheorgspendling togpasitsin- 48 gf the wild-
an ne 8 mmol ) in dichloronethane (70 nlL)

e 554 fgﬂ?ﬁ arbonyl di -2(1/i)- pyridine (525 ny,

2. 26 mml) The m xture was stirred at roomtenperature
overni ght. After evaporation of the solvent under

Apdnelber pmbasiment, the éagﬂ@gt dt?@dwbby the podenugleotide fiygder comprises

t

éi%gﬁg% %chhlg%g/élg ﬁ{ @l ég)gz%p]gdh% &1%t%%o§§ 46)1 of the wild-
$pbd quédde MVRgGFVRAW 5) d = 2 36 (s, 3H ; 7.10 (dd, J
=8.1-2.1, IH ; 7.32 (d, J =8.1, IH ; 7.56 (d, J =
6.0, 2H ;786(s IH ; 8.08 (d, J =21, IH ; 8.62
(
I%?“"éﬁ or o g%llglgo%aez e nt ge%fﬁ%{ﬁﬁl\%ﬂaegﬁyrl oﬁ[ }he-r Cf)mpnses
3al repheeaodnd aRvnd aeldeanﬂzermmnd ,aBiddicares panditg ® msitian 2hobHthe wild-

-1 sot hi oc nato - met hyl - phenyl ) - (5- pyri di n- 4-yl - oxa

es.fﬂ?/?r)cel gﬁge 20 ng, 0.39 mml) in DVF (8 nl),
was added 2- Am no- 4-chl or o- phenol (61 ngy, 0.43 nmol).
The m xture was stirred at room tenperature overnight
dmefespblyl thsrarvmp @gidyat ppsitionn3d efeth¢ Wildrigpe SqadceriplFigurgabA is altered
%dged The m xture was stirred at roomtenperature |h

precipitate was filtred through a short pad of
Celite. The filtrate was concentrated under reduced
vacuumto give the crude product. This was silica gel
doefarshlydhe gniap agidaa pedti njf%ﬁﬁ e BidttiRmetemsabligure 1A is altered
%51[5) to give 112 ng (69% of the title conmpound as a
yel'low solid.1H NVMR (DMSO-/) d = 2.26 (s, 3H) ; 7.14
(dd J8721 IH ; 7.22 (d, J =8.7, IH ; 7.40 (d,
;o 7.47-7.53 4H); 7.79 (s, IH) _; 8.12.

(P(gefe@blg tlze q;mnp pq);ld at Bosgtggon( /gl of ths, v&z;lldgy@;eggqncp 1 Figurg B is altered
Eg, ; 10.77 (s, IH). Preparation of

{<2 {5-[3-(3-Fluoro-phenyl)-2-o0xo-imdazolidin-I-yl]-
2- met hyl phenyl am no

Preferably the amino acid at position 48 of the wild-type sequence in Figure 1A is altered
to N.



10

15

20

25

30

}-oxazol -5-yl)-benzonitrile To a sol ution of
4-[ 2- (5- Am no- 2- net hyl - phenyl am no) - oxazol - 5-yl ] - benzo

woaosilkseq 558 ng, 2 mmol ) and chl or oacet al dehyPeT/{E2006/001519

w. %in water, 628 ng, 4 nmmol) in acetonitril (60

m.), was added at RT NaBH3CN 8%53 ng, 4 mmol ) and

dropwi se acetic acid (0.4 nlL).*”The m xture was stirred

at roomtenperature Ih. Ethyl acetate (50 nL) and

sat urat ed aqueous NaHCO3 (50 nmL) were added. The

organi c | ayer was washed with brine (20 nmL.), dried
OPeferd) POt aatinh a0id ergvsition 66 of theQiV®type ¥&jubRW i8 FidiFle 1A is altered
This was dissolved in toluene (40 nL) and treated with
PmﬁYuoro-B-isocyanatobenzene (274 ng, 2 mmol) at

reflux for 2h. After evaporation of solvent under

reduced vacuum the crude product was dissolved in

i Brefarappthelan(itdacid it moition 86 af dd wild-typp séqmssdeimFigure 1A is altered
tert-butoxide (1.8 g, 16 mmol) at RT for 5 h. Water

(@ 'm.) was added , the organic | ayer was separated

dried over MgSO4 and concentrated. The crude product

was silica gel columm chronmat ographed

(iietsinddy dheesarhiboedcét htapasition B0 6§ tlieow(d-veped@fuarge (id Pigure 1A is
of tht tJ tl e conpound as a beige solid. 1H NWR

( PYd = 2.26 (s, 3H) ; 3.98 (s, 4H ; 6.90 (t, J

9.0, IH) ; 7.20 (bs, 2H) ; 7.33-7.42 (m 2H ;

7.65-7.85 (m_6H) : 8.19 (s, II—? ; 9.82 (s, IH).

Fi%rgfpgqb&y ithenammo acid at position 127 of the wild-type sequence in Figure 1A is
4&1&3@5{4{8]\[.3'(3' Fl uor o- phenyl) - 2- oxo-i m dazolidin-1-yl]-

2-met hyl phenyl am no

}- oxazol -5-yl)-benzonitril eConpound

4- %éf - [.3- (3: Fl upy o- phenyl ) - 2- oxo-i m dazol i di n-1 -yl i
21 %ﬁy henamipe a5 Aobosgici, kI8 ol the) widisgsnieanence ipJogure 1A is
”ﬂtré&tgaﬁ nmol ), was treated in EtOH (2 nmL) with 3N

I\Ia5—| (1 m). The resulting m xture was stirred at

reflux for 3h. After cooling to RT, IN HOJ was added

tiLl . pH=6-7 and the precipjtate filtred to give t i
Biefeatio Mot ety BT <5 PHUEoM Bpsomgiengsing lgure 14 is
| ZteredddR. [MH . In a second enbodi nent, the invention

relates to a pharmaceutical conposition conprising a

"conpound as depicted above. Such nedi canent can take

the.f of a pharmaceut.i cal,.copposition adapted .fqt .
SRR B R o L aar SO B s eyt i Yiewre 14 58
phardmaegut i cal ly acceptable carriers well known in the ‘
art in suitable dosages. Such carriers enable the
pharmaceuti cal conpositions to be formul ated as
t i) ees:.. capsules, liguids, gel s, . .
JIRIELy o o S EHTE IR bER MM SsaiRigf in Figure 14
idiigedtib 8N by the patient hi addition to the active
i ngredi ents, these pharmaceutical conpositions my
contain suitable pharmaceutically-acceptable carriers

RN c 1 RiL.eNt.S i L4 ari ' NN .
ARCRER) B8 R i o ' ARk St i rRfe 14
vdtiered teBn be used pharnmaceutically. Further details on
techni ques for formnulation and adm ni stration may be
found in the latest edition of Rem ngton's

[ iqe ; K () t :

B S o R OB s pepe R e 14 36
taltereflde B of a phar maceutical or
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cosnetic conposition for topical adm nistration. Such
conpositions nmay be presented in the formof a gel,

w@a®ba11866 nt nent, cream lotion, |iquid suspenBCDIB2006/001519

aqueous, aqueous-al coholic or, oily solutions, or

di spersions of the lotion or iﬁrun1type, or anhydrous
or lipophilic gels, or enulsiéhs of liquid or

sem -solid consistency of the ml|k type, obtained by

VPR L e st B BT @ BECRU bRy th e 1445

S@fteds9N. d consi stency of the creamor gel type, or
alternatively of mcroenul sions, of mcrocapsul es, of

m croparticles or of vesicular dispersions to the

o o . . . i '
SR S PR, B Y BRI O TRAC Hh O0ReR Botyucteri
Cavipethd bDOr esraptiging g rnclebtid: sequemiei mdodiagplid atmoamyd sequence
i ngredi ent cormmonly used in dermatol ogy and cosnetic.

| shopgyn & ise at | east one ingredient selected from
hydrophilic or lipophilic gelling agents, hydrophilic

or |ipophilic active agents, preservatives,

efroddrdiap ts anothes agisict yf the paneitrigyenioy tiears is fravided ampolynucleotide
surfactanis, reservativesf antioxidant& ﬁglventsé.d
ARASEIRE 8F 8 COIRPTHRG ALMFEOdLIIERRCE, CosRTIg ik amino aeid sequence
fablgria Figsheeni ng agents, bactericides, odor

absorbers and coloring matter. As oils which can be

used in the invention, mneral oils (liquid paraffin),

veget abl e oi | liquig.fraction of. shea butter .
SRR BT Biaier ol g RSt o s R rb Bl plypucteotice
addnSislisy 6f GroRLIPreRRe) mandtiié safenat £Ghowh $n Pyl Der 16.

menti oned. Fatty alcohols, fatty acids (stearic acid)

and waxes (paraffin, carnauba, beeswax) nmay al so be

u J.f | - whi ¢ :
e L OB sy S S OB 501 RByoepices
Gahdanif t fudyRbGds/ ithéidd ghyaiell sy ethicapelynioltatides aof the present
contenpl ated. As hydrophilic gelling agents,

CAVEPvi nyl pol ymers (carboner), acrylic copol yners

such as acryl ate/ al kyl acryl ate copol yners,

pol yacryl am des, pol ysaccharides such as )
hiceondipp rtopybtbet hapecisef, the Ipagsentaimstentimuthate igymwevided alpelypeptide

nmentioned, and as lipophilic.gellin ent s... i fied

crong i 35 o il i Sapri TR LT pelPA gk

such as al um num st earates and hydrophobic silica, or

al ternatively ethylcellul ose and pol yethyl ene may be
ndetarding dtoAsndtiyadr aphetl P thec pregentagyaRison prese af nyowded a vector
protein hydrol ysates, ~am no _aci . pol yol s, urea,

e SR ot TR BRSO e2” Vi s,

starch and plant extracts, in particular those of Al oe

vera may be used. As lipophilic active, agents,

r Reefanaltly(the veaionis Apeepmbingng legbivirglatecités, t ocopher ol

(vitamn E) and its derivatives, essential fatty

acids, ceram des and essential oils may be used. These
aprefdrsbladte extivaalme®t iy dezivalge drons KITW. sof t eni ng

features when utilized. hi addition, a surfactant can

be included in the conposition so as to provi de deeper
CERRe, B Retdr e RaPR JUEERANAE o b 3Rl BHcRBh which s
aoprddily liakadl tb aowirahLBR: - abl i nhi bi tor. Anong the

contenpl ated i ngredi ents, the invention enbraces

penetrati on enhanci ng agents sel ected for exanple from

U@ FGAINY Ph LR Sbh BY iR polfriieledtid@isl rar MAEY deinbano! |
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triacetin, glycerin and propyl ene glycol; cohesion
agents selected for exanple fromthe group consisting

wo@oopolgssobut yl ene, pol yvinyl acetate and pol peT/IB2006/001519

al cohol, and thickening agents. Chem cal nethods of
enhanci ng topi cal absorption of drugs are well known

in the art. For exanple, conpé@nds W th penetration
enhanci ng properties include sodiumlauryl sulfate

(Dugard, P. H and Sheuplein, R J., "Effects of lonic
Surfactants on the Perneability of Human Epiderm s: An

Eh ek AN B VeBtoPb B presént ihVé@tion dO8S ﬁ@tc%lnpnsé/ th@%t H1: 18V genes.
263-69, 1973), lauryl am ne oxide (Johnson et. al

4,411, 893), azone (Rajadhyaksha US 4, 405, 616 and

%rg%gabi}l ?ﬁe \%%gor %?ﬁ% eG%E(:_} in Vﬁ:g 6812 é(%%agagﬁlgtql% eﬁcp%eissmg I‘fhe: mutant Vif

Adrkmhtmt‘hiflframbﬁﬂ deisy HI‘Phahdﬂaﬁlﬁlb eoptrélf the Skin,
Advances hi Biolocy of Skin, (Appleton-Century Craft)
V. 12, pp. 257-69, 1972). It has been observed that

[ h j

af‘}g gﬁﬂ; :ﬂ% \Iegtl% P{hg gkéls%%tﬂg\é@zignt t&r SHP pbland env genes.
penetrati on- enhancing properties but at the expense of

|ncreaS|n e|r k|n irritating praoperties ( er, )
il S anag B Veolqip ‘;‘Et gﬁ‘ﬁef&f 1@%?%(%%%351 woEpIISes  a
ﬂﬁfcfé%hdér beﬁ%&?c% en@&ﬁiﬁ%e %Q@éﬂ&%mﬁépg&fes 'Sur fact ant

ci'ence Seri es, I ger, (Marce
Dekker, Inc.) pp. 195- 210, 1987) A second cl ass of

em cal enhancer enet a
SHER) EVRISELE BBl Egplon fuBhBetrigiste o pplymucleotide
rsbpa@dncy &irﬁéocﬁﬁé'dtﬂeas@%ﬂ by tike Y&Wi £EMitPTneiRe BadiiNBactor receptor
achi eve perneatlon enhancenment for sone drags. Ethano
(E@EFR:. al., US Pat. No. 4,615,699 and Canpbell
et. al., U.S. Pat. Nos. 4, 460, 372 and 4, 379, 454),
di met hyl sul foxi de (US 3, 740, 420 and 3, 743,727, and US
4n Sttt S9mbaaindeg] Yigekedior derthy pidserss ifveitich ¥ 488 )orm of an
are a few exanpl es of conpounds whi ch have shown an
dpteeraisd prgvisihance the absorption of various
conmpounds. The pharmaceuti cal conpositions of the
i nvention can al so be intended for adm nistration wth
a@crcmsdih’g zecnbibenmaspett ofi theopteasrgehvantivasthofe & pavidedtd setroviral
respi.r tract, Devj cef and net hodol ogi es for
R P ALl (0B e EHIoE 6F LEPTSFELI ORI at 1 on of a
dr ug |s di scl osed in US 5,906, 202. Fornul ati ons are
preferably solutions, e.g. aqueous sol utions, ethanoic
Fuefetdbdnthe retoprenl pirticleanpieudeiybed.i ons, sal i ne
solutions, colloidal suspensions and macrocrystalline
suspensi ons. For exanple aerosolized particles
FeERIdbIE tﬁdﬁﬁol?&ﬁdlé&ldb natedhe e MRt oViEds apaBlyahtked to a viral
carrier al(: RS)mhar maceutically active respiratory
dengyteaminateepeatdEYRhhi ch are formed upon forcing the
formul ati on through a nozzle which nozzle is
preferably in the formof a flexible porous nenbrane.
TAeoptng it6 laasthbeuspedt 6f Ze plrbah ihsersishf theiceidt prpvrib@ld retroviral
such that when the particles are fornmed_ they renmain

SuePrHaBdsYSiE™ Aer areduce thes iatrqvisiab martie Lnft thef prepepd invention
t
ﬁég{bﬁ%_?@'}e n% pgct%fgtge%ﬁ@l& 15{/] ofi aﬁllaereﬁé’i]\;ﬁélg g-? E.\féc? retroviral or

€ i nvention enconpass
syatrenrsvickd 2ev.iThedrtionlddShb cobdepb bf pseudotyping is well known in the art

and may be used in the present invention.




- liquid gas systens (a liquefied gas is used as
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(the active substance particles are suspended in solid
formin the liquid propellentlghase),- pressurized gas
system (a conpressed gas such’as nitrogen, carbon
di oxi de, dinitrogen nonoxide, air is used. Thus,
a {

PRI Rt R BV WL IR BRBIBERIERER, . 1
dlssolved or dispersed in a suitable nontoxic nmedi um

and sai d solution or dispersiaon aton1zed to an
a %4’ ly the gnvelpnetmpisift sasedseisdefioinythe igrin congisiing of RD114-TR,
cggﬂﬂér?g&g;a ¢olaS technically p033|ble for exanple
inthe orn1o aerosol propel | ent gas packs, punp
aerosol s or other devices known per se for liquid

m sti and splid ato 2|n which i.n particular permt ..
houseBie T Ao Drarc: QLU bt arerume Bt Bwdtsd Fncomprising
'§pél!yﬁ@cl§’dtfd%%‘f%ﬁr@seﬁﬂn@é@dondew ces conprising the

conmpound as defined above and such a fornul ation,

preferably with netered dose valves The

RS BRI b oy SR Shie AP lirh ek RFE APy aRR Bt futected o

r@ﬂ@ﬂ@cedﬁbhﬂ{ oERtdrard teyrodizgignRitedd 6f GdhrdsefitSnidtion.
adm ni stering the conpound to the nasal nucosa

surfaces will be readily appreciated by the ordinary

' T ers are described in the
2@%&%@?&Hﬁgﬁﬁﬁ%§3§%QUtuca| Sci ences” 16th edition,
1980, Ed. By Arthur Gsol, the disclosure of which is
I nc rpor ted herein by ref er ence. The sel ection of
apisspLY eeceélamr@ng%&@ﬁémgph@ﬁsﬁr bHEPYOSYEi cul ar type
of administration that is contenplated. For
adm ni stration via the upper respiratory tract, the
chiefroshly itlencetldna bembiopomtia CEI 4i-mrecuasos obllibi @hgmatogoigtic cell.
water or isotonic saline, buffered or unbuffered, or
as a suspension, for intranasal adm nistration as
dpRRSaKYy @E QUSBYale preRhe ﬁﬁ«wnﬁon S&i§Hess@ WitARS VAN under HIV-1
suspensions are isotonic relative to nasal secretions
amdugibleaiootrel. t he sane pH, ranging e.g., from about pH
4.0 to about pH 7.4 or, frompH .6.0 to pH 7. 0.
Buf fers shoul d be physiologically conpati bl e and
| RedoddiBg 36 NMElothddy avpyt Off ek@nplegentphivsptial etherd fier provided a
For exanpl e, a representative nasal decongestant is
ouézimwb@@dasa belyReptisies perestprt & reirgirrab pagishuer . cgll of the present
ﬁ%ﬂdb%tf&nustse in htbdidle Page 1445). O course, the
ofr dr nar i'san can readily determ ne a suitable
saline content and pH for an innocuous aqueous carrier

for nasal and/or upper rator
SAFRORISEr 0 | B9 RSBABIC reh afh%salr%%r iR n@eﬂ-’d gis provided a

C}]ﬁﬁaﬂlgg%t%l)t}é%l fc%'irgf?)@'ﬁl’onfc?)?rﬁgﬁbr%[l : ‘ﬂ?g&i{ﬁgﬂég c(l)él’j"ta eptlde a vector, a

aretrbyioah mbm]kt o025 6611 pHtis5Hscapmventiomamehy @harnmyutwlaﬁy) acceptable
be use&l1 rovtde a nore sustained contact with the

NESAFT m%ﬂ?@ﬁces Such carrier viscous

formul ati ons may be based upon, sinply by way of

exanpl e, al kyl cel l ul oses and/or other bioconpati bl e
cAccmr@ng tof artoitlygn asps@osf the msd:ntkmawrthnothelm immroyidek use of a

aII) (ﬂ WULC ﬁ%ﬁ%? g’s%oq}’%éptlé }gg;’e f‘fgt ?[1 %@g‘ﬂq@{ﬁ%—ggei %cegl or a pharmaceutical

COnGRRITAI B Fraftat B ehti®Tor B rePark@ordbDAned ROt for treatment
nore ng per
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100 M of carrier. A nore preferred concentration of
nmet hyl cellulose is, sinply by way of exanple, from

W@bwdt11®66 t 0 about ng per 100 m of carrier. QPEEIB2006/001519

i ngredi ents, such as art known preservatives,
colorants, lubricating or vis Qus m neral or vegetable
oils, perf unes, natural or synthetic plant extracts
such as aromatic oils, and humectants and viscosity
GEIRNIF a
| nc uded to gpﬁgeéﬁgg gf ﬁg%%gg&\%%%%s??gmg lgﬁf fign gmay represent
r@%P@ﬁtlfeé‘iﬁOland a pl easant texture and odor for the
formul ati on. For nasal admi nistration of solutions or
suspensi ons according to the invention, various
delis; €% @e@naMehidd Srobided fi
dr op$s dl?fopl ets and Igfpr aysg%k@%éde%%az@g&ggm tﬁ%ﬁoémg infection
dPisHsdHed FoRditionsdeampprising @@p@nstmngm a;padetw ineneed of the same an

C [ n ens for d ver

BBV Clagufh 500 Wbl B0uRls, SURRERRIeB R0 oA ebp Mg merticte, a
oerdles agfhatrhacedtictd compbeatiadsf he ptese@dn@mdons anot her
obj ect of the invention. The invention also includes a
kit containing one or nore unit dehydrated doses of
t (=YY
o g 20 A urhaORRIS ol Bt o ECHleh R bR R method of
rte@ﬁyg fow rprpvmpag diiVoimfedtiom s0h u‘bllateﬂ @rndﬁmp@ﬁﬁprmih@mfectmg or
t @c: % o% a sujitable anoéd% ter Anot her

padicng « GHlLVith g afiob i 5 gy cile b1 PRarasse ppensiand
compound to manufacture a nedi cament. In other words,
the i nvention enbraces a nmethod for treating a disease
rla| e egnbiodiment dbr indedsthgoorktransducimes thueriiahowtoanprive iand the cell is

effective amount of a conpound as

39@@65&%5%? a manmal in need of such treatnent.

More particularly, the invention is aimed at a nethod
for treatlno a di sease sel ected from aut oi nmrune

dvesgrRiton of{he Kigyres di seases, bone | oss, cancers such
as | eukem a and d ST, tunor angi ogenesis, inflanmtory
di seases, inflamatory bowel diseases (IBD),
iMgwe $A dhioaks tleyinkdrisas WibahoyHchbieguencdfgfdrh@d Dy 5 amino acid
di seases, netabolic disorders, fibrosis, diabetes and

@é@eﬂb@wfdﬂfgmgma& #'K!B4§§VBI@U%E@#'KIQO@3‘ sﬁﬁzf&w K’@z 07, PV22
amount a conpound depi cted above to a mammal | n ne

LYY -1:09)) 3’5 %Nrﬁ% Y- Mﬁ@ﬂ@b?ﬂee a %?s‘f(gﬂ e%) r%%r;{o %Cﬁf Senbank

usef ul or manu act urin

Q s uI ated c-kit
a17¢ -Igsgar 1§c:DB=nucleotide).

LI~ |

neoplastlc dlseases such as mastocytosis, canine
nastocytona solid tunours, human gastr0|ntestinm

@ﬁu%g@ ﬁ% I I cancer ..

nognsma th§ 0%1%1 & g?}@k an%%% amg Reiliaxes P%XR% ey consensus
ageacd ganqmmdyanﬂcthé Bukanf ssquence) odyspl astic syndrone,
chroni c nyel ogenous | eukem a, col orectal carcinonas,
gastric carcinomas, gastrointestinal stromal tunors,

Fasid P@lsﬁéw%@qvfskhf% S g{@ﬁ:e oﬁ’%} ldy tunors and
astrocytomas. - tunor angl ogene a ol i ¢ di seases

such as di abetes nellitus and its chronlc

Cc
191gnpe b %ows "Be HIV F12-Vif polypeptide sequence (NCBI accession number:
Z11530) from HIV1 F12. The unique amino acid substitutions are shown in bold.
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obesity; diabete type II; hyperlipidem as and
dysli pi dem as; atherosclerosis; hypertension; and

w@aroditomsescul ar di sease. - allergic di seases sSPCHIE906/001519

asthma, allergic rhinitis, allergic sinusitis,
anaphyl actic syndrone, urticarja, angi oedema, atopic
dermatitis, allergic contact H%rnatitis, eryt hema
nodosum erythema nultiforme, cutaneous necroti zi ng

nulitis,and . jnsect.bite skin inflammtion and. bl ood
A SuPRS b Ty b hePle steliop P i oo b8l represant
Q¥platdnhéit amiktOatedd reRsivé ASWEOBYROSIE SNLY3)] ammat ory
di seases such as rheumatoid arthritis, conjunctivitis,
rheumat oi d spondylitis, osteoarthritis, gouty

' e : S L ) ‘o
il 2 g0 Hor ik 0 ol 118 e i PRSP RIS and 10
iwilésipeNEf.i nfl anmat ory di sease, ul cerative colitis,
Crohn's disease, rheumatoid arthritis and
pol yarthritis, |ocal and system c scleroderng,

SM@&I‘E MA shoRYShEOHiNE gﬂgg)%%gﬁde gécgl‘éﬂééj Axﬂﬁﬂ)saciidss ,in bold represent

er yt hemat osus, cutane pus, der mat onyosi
peplroanasit tingno Bjidsgekative tosyild types)if (WH4H3Ar
panarteritis, autoi mune enteropathy, as well as
proliferative gl omerul onephriti s graft-versus-host
FigRauB lﬂghlgg‘lﬁé thelpRlt&Sk 0@ TChid 238t @r&8hbnd to F12-Vif (italics) and to
transpl antation including kidney, pancreas, |iver,
heidd type Mifig, and bone marrow. - O her autoi mune
di seases enbraced by the invention active chronic
hepatitis and chronic fatigue syndronme. subepi der nmal
tHigge eTA Rblows I8¢ dira3 Fatipepsdd espibhgl SAminoVasdy i bbRl represent
- HV infection. - nelanocyte dysfunction associ ated
drRleceseant amine acadsrolstvens wild birs ViEENt3hg from
nmel anocyt e dysfunction and including | entigines, solar
and senile lentigo, Dubreuilh nelanosis, noles as well
a4 gura | 5Bgt ghlfi ghnetha portioms of Chirhi3sthategaredportdhte HlAveititaivs) and to
smace%.}rhe use of the conpounds defined above to

PREt'dFe a nedicanent or a cosmetic conposition for
whi t eni ng human skin. CNS di sorders such as
psychi atric disorders, mgraine, pain, nmenory |loss and
fégwe ehdvgs degheneaticieprdsbirtatiquaof ithe EAVHirbasel P Addt ROB-VifPAN,

SRR, (it e CRraNCa? Sotipab A, i R in thets
&4 Wren di sorder, cyclothym ¢ di sorder, bipolar

epressi on, severe or "nelancholic" depression,
atypi cal depression, refractory depression, seasona

g‘gglirﬁéf%g\% agaﬂgsrl? X{" e egg%aits%j)ﬂ’l of Bfngnnis ﬁlrrlﬁ%lnﬁ %Hfl%@ qlqt%gfnparison

ause ynarorre, er syn rémes such as en
skigvdhe v &nghd BES VT full 0apein pfoddihObly wesesi blbisdskay, wor ry,

agi tation, self-deprecation, decreased Ii bido,

Figure 8 shows the antiviral activity of the chimeric proteins in T cell lines. A. NP
CEM A3.01 mock-transduced (Mock) and F12-Vif- and Chim3PAN-transduced cells
were infected with the X4 molecular clone HIV-1 NL4-3 at the MOI of 0.1. The mean
of triplicate values measured at the peak of a kinetic of infection (day 15) by RT assay
are shown. B. Kinetic of infection of permissive mock-transduced and LV-transduced
CEMss cells infected with the X4 HIV-1 NL4-3 at the MOI of 0.1. C. Permissive
SupT-1 mock-transduced and LV-transduced cells infected with the X4 HIV-1 NL4-3
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pai n including, acute pain, postoperative pain,
chroni c pain, nociceptive pain, cancer pain,

woewsopwbhi ¢ pai n, psychogeni ¢ pain syndrones, PEIB2006/001519

di sordersi ncl udi ng anxi ety associated with
hyperventil ation and cardi ac arrhythm as, phobic

di sorders, obsessive- conpuIS|98 di sor der,
posttraunatlc stress di sorder, acute stress di sorder,

di sorder chi trrc genci es
TR JOR AR B ot Kb PerRiser b R B e fensduced
dprsrq r REE Sverd HIVAES WA M RS ABY S, ABBOA@&@@M @1 and RT activity
delirium dissociative episodes including dissociative

ampusred, at dideyoposinfodionugue and di ssociative identity
di sorder, depersonalization, catatonia, seizures,
severe psychi atric ener genci es including suici daI

bleibadei @Elﬁow§ﬁ1|efm1ﬁ©ﬁble&it1v1t?/|o$|@fh§13 Gh @OGF §SSmfBocytes. Cord blood
behavi our, trauma, borderline personal I&ﬁ%/s and acute

pfiey%@s@l%‘“ Jc hirpliseishiraodkntrnrdieed et d¥rternsduced were infected
I

o R R (AP0 £ P AR S8 s il A3 beihe oL of

nelByegenerati ve di seases including Al zheinmer's

di sease, Parkinson's disease, Huntington's disease,

the prion di seases, Mtor Neurone D sease (M\D), and

Aﬂg Qe 1ORRL s kAt ﬁ&kcs?@%ﬂ(fc}steﬁh&ﬁ{oﬁ) n C{JEI\%%?@ Ia&(if% thmSduced with
ers as re erre erein’in t "are not

Ithmrtdwtetddemllt\ugil addoctand thendnfegted bviteb I Mg.; at the MOT of 0.1.

habi t uati on, drug dependence, w thdrawal syndrone and

overdose. Cerebral ischem a Fibrosis - Duchenne

56! 18 shEWS i mmﬁ%er ngsdrte%t@re% i3 oty ofbh@ and R5 Avif HIV-1

i nvention contenplates the use of e conpounds as
defGCnéd Talyovehotytes.t Clodt iThlynphecyes freckstansditced or iléés-transduced

\é@éf%g%égtggg‘%ﬁ%gx%f zglég’i.’(.é\f)gglci%ﬁﬁg}zgleﬁ@; C&)é@g],egj‘ular clones
| A S I\@%?)(/)qy}ﬂvsﬁ%%%h Wis g{}i g 3|9h:31§i 39 Jiegrfs 11615,15&%/919

Is strict | ocaliZed to t cat
represents t he nost frequent formof the di sease and

(gflllﬁlégff ém\g%élg{]tglelc é{eg{g{}/ tgnggto%;glr% W&fﬁ agﬁsé;hlm -transduced over

Qﬂ&&uﬁﬁlﬁﬂﬁ&d' 1S NHflefI AN 1 fketttnl (A AYDRNRAYS Vs-transduced and
mast ocytosis, iii) solitary mastocytoma and iv) sone

rm@@i-ts‘msﬂy@éswmekmlmdl Andusltivatagt #ir hdentiv ©f H050 and then infected

tl'?gl%‘t 2?4 ?lggcloﬁf%gc%tttgilclgﬂﬂ% 6&1 3&\8 St?egcentage of increment of

Vttahb@l&@@ aANAOUBTR - 0E1%3 MaB Salcla@lid da D0 Rdbedn¥@I Mfected and non
i.ndol ent_course in adults. Long termsurvival of this

fiBlegicdceldi. sease is general |y conparable to that of the

normal popul ati on and the translation into another

formof nastocytosis is rare. Category IBis

Rigure d0sheds e londobestsstynsdfofhim2dingiecisien3( SMpantd o WT-Vif and

\r%?trhout cut aneous jnvol venent. These forns are nuch
teChistals fiogradedl 05 PEdteatoms BaTe efficientiyha sy pganigtive than in

graﬁnggl%s gk, IS W%&&H Hidgh ggrt of B¥ b 30MELdI GRS F LA EASE proteins

ggressive or malignant nastocytosis can occur
Ime adichgntl i\brtmgscbrssd vigher nmarpreﬂdtsmvg &AENIUK:01 on pefﬁlmeswe SupT-1
oci a

th
ﬁalh%tqg %@?t@gﬂ g%arela%e ) w o f gxt\r/ewtcts deannve 5 rom eit er umnfected
permissive (SupT-1) or non permissive (CEM A3.01) cells treated for 18 hours with

the proteasome inhibitor MG132. Filters were probed sequentially with the anti-Vif,

anti-hA3G (only in non permissive cells) and anti-actin Abs. C. Fold of increment of



such as a nyeloproliferative or nyel odyspl astic
syndronme, or acute |eukem a. These nmali gnant

wor@bocwb®©si s does not usually invol ve the skiPCT/IBR806/001519
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progressi on of the di sease depends generally on the
type of associ ated hemat ol ogi ¢ di sorder that
condi ti ones the prognosis. Thecategory Il is
represented by aggressive systenm c nastocytosis in
IiE i L i f: t: rgans. b . .
Abrpfrang W LA BY el e i bR i eor withous
tb :M@(ljm trdatofentguoyt eeastiaﬁginglfb? Equall aﬁ?uhssf p?ﬁd!ih RI1ES Ble actin bands.
od..features su stive_of .a nyeloproliferative
dis! %%?aa‘l‘a?P%E%?bég’g ﬁ%‘i‘ﬁ Hefhyee lﬁtﬂ%asi% CERETBH DT t he
di sease can be very rapid, simlar to acute | eukem a,
or sone patients can show a | onger survival tine.
FEHBIG 4 shems thetasganylation of Chinst oRNAsifer cydohet@nidehesatment in

g RS SR 05
I BRIESEMN ah S hatddFON AQWAsQhert B il &t%%gﬁié'fp%be. B. Total

This entity represents probably the rarest
| BINéeitiag exhads ) nethperhassiwe VBMyAPddrcefis egthastrasted or not with

sigyl.ar.to t r api dl rogressi ng variant of - _
R el e et BBt EreinaGiualia vemrber byhridized with
eiehNGER BRE. AT, a%1d her Lk BhBa _o?h$§f3 ﬁﬁNﬂﬁ[W&?réqﬁ‘culated by
plggentqsa or system c nastocytosis. The invention also
cBhesphpiimpes quaetiffeatibodf the relefpvechands homalized bn et KSR bands.
of recurrent bacterial infections, resurging

i nfections after asynptonmatic periods such as
bBiguey 1 58hotsshé Chitn3 PAIyRucRRiHE Ssthdhéey, the invention

can be practiced for treating FinH expressing bacteria

i nfections such as Gramnegative enterobacteria

[ i b, el neunoni ae, Serratia
ot G ol SR e BB ERE ol one T

typhimurium In this nethod for treating bacterial

infection, se .. sequential or concom tant

ki 1 e 6‘%% Vit obautleaide ssAvms of M43 ect ed
bacitracin, the cephal osporins, the penicillins, the
am nogl ycosi des, the tetracyclines, the streptonycins
angutehd simws &1 2081 aolyhidledtide sequeabe.as er yt hr onyci n;

t he fluoroqui nol ones, actinonycin, the sulfonam des
and trimethoprim is of interest. In one preferred
epbedd®iRtsipiddye i nvention is directed to a nmethod for
treati ng neoplastic di seases such as nastocytosis,
cani ne mastocytonma, solid tunmours, human

ORRASLLEP ok B APLrabH IR s it v b
rdesdriteythyordyestisRmilanitiag ék@nplenphocyti c | eukem a,

nmyel odyspl asti ¢ syndrone, chronic mnyel ogenous
| eukem a, col orectal carcinomas, gastric carcinonas,

gafet bRicAte I ARl pRiERMBlveASIIPIL L8DldyS UAss CAMERTSe indicated
gliobl astomas, and astrocytonas conprising ?
FAnYeTtionalr tephyriaues ofpbemibtys moddcilae didlegwi mictabislogyn@oombinant

, speci ally dogs.and cats,....n need of suych, .
??I\é% nﬁﬁﬁpo&xéwh{%x EIS glrl'[é).fré éJ&P%tHJdB?ﬁ Qéqq?e’:rsqrh @P ordinary skill
imvigetaronSuch tchgiGi®daleOedlaBenan therlitef@ati BEe, for example, J.
galgrglc di seases such as ‘asthma, allergic rhinitis,

; ke FSIEﬁlfgitfqhs ,an@rTang/miatis,i 1&8§yﬂ@l@m@;r Gtariingard daboratory
%@n@?%d Eﬁﬁi%h,c Bg&&nﬁg ,' E?'olsd S}%Erigeﬁgrlb%r i%ggr%gotry Press; Ausubel,

F. M. et al. (1995 and periodic supplements; Current Protocols in Molecular Biology,




eryt hema nodosum erythema nultiforme, cutaneous
necrotizing venulitis and insect bite skin

w0 ndobamses i on and bl ood sucki ng parasitic i nf eBCHIB2005/001519
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conprising adm nistering a conpound as defined herein

to a human or mammual, especi alily dogs and cats, in

need of such treatnent. In sti anot her preferred

enbodi ment, the invention is directed to a nmethod for

t [ fi kanmmat S

6528 19 ST Oy ) SARSRS,YEI. AEIIBUBLO) b, and A
otabnai 991, |ZDNA Isgfativy mdt&qutn@@nﬂgs@ﬁﬁr&’rT@hhﬁqn& iJohn Wiley &

C BB P ERTRA SIS AS eL SELAS, S, SO 32 o s ana
| Pra&dtick] @Ef@fdﬁﬁm%rﬁft}e rred: epodi geRt &1{2)?) ' Wm bRBornucieotide

is directed to a nettiod fof treati ng aut ol ‘A
dityebesés 4 Leactg! #npftoapllz driskiees; awilsD. pé.af. |Ia1<1e3s and J. E. Dahlberg,

| % thﬂzgz Idg Iga n%y}z{gor Iolﬁgﬁ aS'{l H%Jz‘%{{cqerga 'Iﬁ\c{fF gyntkeszs and Physical

pﬂhy@.ﬁf& byl DS, Meoad 1@%2%6169?‘ BcARnfE FH8sMBach of these general
{eﬁlf em ¢ | upus eryt hemat osus, di scoi d | upus

ﬂﬂéhﬁﬁ@%%om@wedﬁé’d@@”m%us der mat onyosi ti s,
pol ynyositis, Sjogren's syndrone, nodul ar
panarteritis, autoinmune enteropathy, as well as
predekf 1@t i ve gl omerul onephritis conprising
adm niStering a conpound as defined herein to a human
in need of such treatnent. In still another preferred
e [
T o P Bt o RO By i oS BB el R phaceutial
[ mmmsltomgaxﬁ thermasept mmertidnanay he:ﬁeldzlemgl thsiactamezyt cell Preferably, the

BT Pl oL e Y HgmCShrOUi. BTGP foe ool pel of the

t RurBa HARNE ByAGRJI Mfen SH&EH ptréi%@aﬁaﬁﬁﬂfe ceXR@PLe Whicﬂ s capable of
vitro TK inhibition assays™ Procedures o C-Kit

nbring gtfe@ed(by HIYMi.anah KIW aosenmﬂnalcdl chﬁbs 1a’®sw§uch the recombmant

st PP TRBicls E' b8 it R Ry Ppntodiced include
%%bfal bloatiepmplbcytes phbkidy Rspiidersbh ﬁ‘&g alkgecyadst her

w th hemat opoi etic growth ctors ) or wthout.

After 2 days of. culture, 37 Bq (1 78 Tbqg/ nmol ) of
[M%&E&Mham Li fe Science, UK) was added

f nx ) re harvested and filtered through
glass fiber filters and [3H thym di ne incorporation

was nmeasured in a scintillation counter. For

plt shéle rbatniotﬁd thatsiaythis applicdlitiug emier ecig pepitioes alasid@zﬁlﬂdd by those
st ock sol served at -8Q0C,

Pt PR e be e Mg BF SLCR ciepUrIoRatt I 1A. This

GVR6t @i issiateyfdieday ﬁﬁaaﬁ‘lﬁ? ehastdachs of HR ﬂ?@&hﬂﬁl‘vé‘x&l&lfmust include
the culture. Control tureswere done Wt

09@@\4@!3}9% peisaet DVBEUS LAt ifoskilleRepansans wall eeaccbkyr axeatiate that Vif

ent erati Wit hout

A 2 o AT Sl £ Rt St gy psgmerely o
Mnhbleﬁﬂéﬂ@ﬁmﬁbh 2% 7a (phtichRARAILG I &dcatib® Rz)lthu@%y particular Vif
hki t DB16V are derived fromthe nurine |IL-3 dependent

BEPIER. pPoE [aiRthgicl dedatiens TaB Fovgutinaly Fgemifeesl |using sequence
| o BAM:CRERLBE Gfitch xR £55N%h FBgRgenous

Lentiviruses such as HIV-1 encode a number of accessory genes in addition to the

structural gag, pol, and env genes that are expressed by all replication-competent



forms of Kit, i.e., frame deletion in the nurine
j uxt amenbr ane codi ng regi on of the receptor-codons 573

wo 0006/19186d’he human | eukaemi c MC |ine HVMC- | expPEREER906001519
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doubl e point mutation (i.e. nutations JM V560G and t he

ki nase domai n nutation kitD81 , Whereas the HMC

subcl one al 55 expresses only the nutati on JMW560G

| mmunopreci pitation assays and western blotting
anatyrdiused-Ohe @8 € s@B&RYs0r ivi i

Ba/ F3-derjved cells with }Sga%l?g’u‘?a@:x% igl?ér?ht% g? ?%rtl%r)’v\léf }épressed by
| ¢ é@og‘ﬁdle%’fmﬁ%?@‘@Pb?qlalﬁfeﬂlf@céiouegmmtae*dn(sBé’Sf progéin is a highly

gllsagsi%,é@?@%? pg{f&rﬁ% o%glac%f llgélsaléxﬁigé\e a\%@ﬁgelqurllejrlmaet a%%lyvs\qst cbf viral DNA
i fmoon diVetiifetted-gdlividtidls habbbdeal NS ep@ ok %écﬁﬁ’g frame of Vif
agai nst .t he @tﬂT cyt o;JI asmi ¢ donain either with an anti
HBS 113el RAVEaplet-et9%a1 Wiehod)er g., 4994inWielandreat dk| T997). In

( Rt IChM e r{; es hybridi zed either with ..
t he 4G1}ghantei ?Oﬁﬁg“%‘ﬁ’o?_%/%gehe arr@i %‘gggne(%ﬁi’ yi5g pplufing dimers,
Ej Henerp or @jranrmrsi Ir b&stﬂliod’tba&malagﬁgﬁream thaKTk\)/Tf test Ray interact with

ifferent anti bodi es escl.i bed in_antibodi es )
ey el Birbetiie e ina Rt dbsdie omein affecting Vit
WdlPadsbBate isuBRhRE Had Bt g i els :
W th HRP?conj ugat ed goat an?ihnllrrﬁgggﬁp lsI gg@%tr)ft %g)géf}ﬁy the proline-
(PHirad eEAPY ragian @ ang eofl.,i2008).est were t hen
vi sual i zed by incubation with ECL reagent (Anmershan).
Experinmental results The experinmental results for
vBeletiois oD Mbeunds @ae€ OlnDEcAIDy t B rédINeNihi0 ' o
above-descri bed, prggt ocol s a?e@yset frorth at ?’%% ('r:elﬂ%:l of simian
THYRnodeticieney, Vipyo(SIMh it macagies ehd BV -d usplimtipoin BCID-hu mice

i - Ki 7.Gr Ki b M7 and, & Ki [ HV Vif
A I e T

ta.,dl. \emli 72114811687, 0r998y) dndlicatins that it & &REARA f8f the pathogenic

[ ri;[.i ng resistivity to infection by HV, including

sr%@?a] lﬂFg’étl?IBerbl?eSHP\XW‘jBa%ﬁ‘@PB% Radipgs theee penpentell anrole of Vif in

gslr@ﬁréﬁ).N’AQnt@Eraﬁgﬁ (S8Rl 59 PW%ﬁH Lséﬂ‘gg‘%lg’e%ﬁn"éi 803 ; Sovaetal,

evel oping world, its spread reachi

P09t hasnalso breneshewn that A drttiacts vaith Hthér thd gerfoaic RIOM (Zhang

bei hg C | i.shed. tly, the highly active

B0 SRR 8Dy 28 R fr gt b s the .65

abdg casploxiswhitieat APlved t RIS HRED : Al

of AIDS, although its Iong-terg%usegggﬁgggggﬁg@gjaa QHDM1a
ap¥dks and |imtations such as adherence to a

conpl ex dosing regi nen, side effect toxicity and

el evated cost (R chman et al, 2001). The great

iVif-eatemded itfectivitybis yoarfaeadhi the ames PEABEIY Eell vet onl i
variability of H V-1, stenmm ng from%?%e ﬁ%@gh miitati gnmamfeStS

iigelé inpthetprgeirebloni, provigisehesn thieteffore hedegupdineented in trans in virus-
conpliance, .is res onsiblfffor resi stance to HAART
AFUYENELL IR 2% 1‘? sregt el elyuthcagoreithe rasuirgment for Vif is cell

T R T R
philrRFN ALy MhSEYAD herAGieHI cﬁﬁ@fenﬁet%e qgfc%ﬂoh%g% roﬁtael%]vve?—lymphoid

agai nst Al are mandat ory. Man ears re-clinica
Feil Baes geahi asHhRhess trdlarare rederrachio asl "ohpdrinisivey ekés. dARome T-

P& lines such as SupT1, C8166, and other non-T-cells such as HelaCD4 cells,
however, productive replication of vif~ HIV-1 viruses can be achieved. These cell lines

are referred to as "permissive" cells (Gabuzda et al., 1992; von Schwedler et al., 1993;



interfered wwth at many | evels, and proved at | east
the concept of anti-H YV gene therapy (Buchschacher et

W@bko620B489 . Hermat opoi etic stemcells (HSCs), TPCPEIB2006/001519
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precursors or T |ynphocytes can be genetically

nodi fied with, for exanple, qggs encodi ng ri bozynes,

decoys, antisense and small interfering RNA (si RNA)

nol ecul es directed against viral and cellul ar genes

( Buphsdhacheroes. Bhis dﬁ&g

et al, 2002 ngﬂg et ge%lg%me Sf‘%‘ @tE z@%%‘dg’% é"‘?mem"t the
etactacrn owwa)ecerzﬂy idewiifisdnEEMIGHA BOBEGL 3 Gkiroein (Ste¥iynsr al., 2002)

a nt|b di es. However, rly cljnijcal

£ WéhicH ROLREENR BB I FonshQUTeEls ofi shdrwhibhs nfers innate

vénhoiniy ex HIYs . ABOBB@]@@ qmar@ﬁfdnlwa@a&hﬁas@f cetll ﬁr@{em incorporated
r anti-H V- bozi mes have been

{
Elggre}bgls ﬁpfl?ﬁflm‘ﬂ]ﬂ@ﬁd (4‘1"1 etll¥t]) dods viRahgwdectic, ,which induces
1 t Ly d to, |
ggﬁgilygﬁ ezra g er glliué% ég)/n Jiig ﬁcg% ¢ Ierﬁé gﬁg?rg# Fﬁﬁ‘ﬂ dyrigg reverse

strenscriptiow iiv mfpceied; icslise tuaémgftotahetr@@ athikiabh Yof Mgr HIed 1 variant
e-climcal and clinical sStudies

Lt ecies et alnal Géaé‘ﬁs Shale 2003 Viasaniss abs 2003; Goff ot al.
|
r 2003V wigle %@Qﬁr%”i\l/%l Cf@lﬁ%d‘ft nlch uce@ﬁ%%%ez?@?%’m@é{ ESBEC acts on

I eukem a Vi rus
HBWey énd deptvindtesi ardyl avsingle rm&m&eresfdhmnnmms @drget apolipoprotein B

I or clinical,. .a at I ons, h as .poor

D5 S, SR AR AP 3820 eat ot o
Ts1ﬁ§lbls&andddSDNAl 42 88 nusi BIoRS Bbiefk. Qfs RRLENL# i@ Ac¥1v1ty about 1% to-
t herapeutic anti-H V products, and propensity t ’
I%éLftfga Théspeviesing Wldﬁﬁﬁs@rthed\nml IHeAi aratCIODVBrtDﬂ to uracﬂ After the

?agc%gg? g%(?@(ﬁ%l@%mg éoor{()%g}agggnqr es ﬁ g%f S%}b?a{tedO]pNﬁqlélcapable

voft airali af}fpenﬂlowlotr,ybi aﬂggu'rm@ya furacieRtRed \dxEision MEWQJL ﬁx@@ents the
4 acce sory enes, of H V-1, expressed at a late

dEFPRY a\?PP Q& CPNA} infosterash cells. AlRenativielyethdontrearad member of uracils
t 9

pl?gitlée 1?1n'ihul% Sstrrﬁxlédqcl:jftr?(gg‘nga'fxr t‘ﬁﬁ IﬁﬁLat?otnr%ll pluslgc ag%i swtgymf n the

socal | ed ' non- perm ssi ve' ceI l's, Whl ch i ncl ude the

e T R B A e T N

;olTéaS fllg%\;/@eéﬁte lé%sg/b%gltz slgfv%yg%io gff sgmﬁéaznﬂ% %gcﬁ.xces%g g@%‘? of X POBEC-

Shamitan cacapailated 99 3jrongThils exelyde AABBECHEp &ﬂﬁ‘ﬁvml@ni Meif could

| f Vif.t the actjon of the
At Y Bt b PR RRbisspee B i Ghe psrepBiaengriens: could
ahraa@@E@BE@ﬂJ) G Awa9 FHoRd thel B el Méréf tlePyitlls\iskembles; or could
Thus, disabling, or interfering with, the function ?

Viiquce A BEE éw@daélnnathh@mateww@nmtq suigedét that the major role of

F12
W FARLE P RRAR e SRR delrRetih el APaBHCL od terety o
:aﬂ REVHY rdplseciver @lhvian: tlaze dr12o0man u a
Dgﬂé %/? }]Fe%erl Co gfbal 0 1989; %flﬂﬁ{&gt @gﬁ)ﬁy Dlegl%jamn of

i pecondap)to 1ty élb}qllﬁmf@@ﬁn PNo MG ewhiph \formsl UﬁC émctional

23 0 r| nf.ect i n H V. a

BB ek PODEE G btk B RGochERh ety ok he C-
tdmanbSékﬁ&:lmx (Addwey g, 2005 eimd He&naemedo@g provi de
further vif nmutants with anti-H V activity, and to

provi de effective delivery systens for these nutants.

ThE eRFRSEN of 7V,

pr ogﬁﬁems Su(r)maras %g{n%ﬂéﬁf E@%&@n%%ﬁ{a‘gﬁ %’g 15?%%561]1%%8&01ds is not
h]@tfeqkla ntmhanfiﬁ/mr poidficadhibmanengurgidsiveetdlBC (Faihied ef al., 1996;
i nhi biting



replication in vitroin T cell lines infected with
H V-1. In particular, we have found that a Vif protein

wokioeh1eeapri ses repl acenent am no aci ds at t hRCHIB20G5/001519
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aci ds corresponding to positions 127, 128, 130, 131,
132 and 142 of the wild-type sgguence is sufficient
for exerting antiviral effect against H V. Mrreover,
we show that a 45 am no acid region of Fl12-Vif
( CabtBa, erGAL 19923908 HcHwBdlN EAME
substitutions, enbedded i n a% lgg%ﬁ?o%étﬂeo%tc}fﬂﬁ? (‘))l{féene however,
hEFf?HHS m plierpinse el adrien merpliology (Betmeniconl., FRAS; Menayec ez of 1997;
%5)“19'9@ contrast to F12-Vif, Chin8 cannot
res ue the repl ‘cation of Vif deficient virions (Avi f
HIV-I) in non-perm ssive cells, making the use of this
mélt ar?wh safgr in_situations wherein it encounters
flatHL mylagh 951 Sh el &/ 1) Icafiying harbisweeaming acid substltunons
p [ n
B e AT TR EHER (LGN VPR Yon-producer
t provgge nloned framdd Tt Hecdlisdnected ptithon gtimaonHIWH Bblage shows anti-

Iﬁﬁ I%‘%qu,ﬁf);\ egg%eﬁgegégll IVs tLElF}S \gcioicgi lnz acti vat ed

unnecessary expression of a foreign antigen in
transduced HSCs and their progeny i.e., expression of
HW havegleueldped pvel mutandsicf bif that eret ighly featieeramtrthilsifing HIV-1

RSULRUAT ARy P L P B2 b AP Rh En wo e

cmmﬂ itlgeit Hige BB by cs SOPENVE 8 MePHEdEGsaW fo WL hPainst HIV
each of the am no acids corresponding to positions

1igiectigpglndgeshy wep have shoymahet a 45 agtine heidsisgivanefel 1 Vif (F12-Vif-

‘E gﬁﬁ h?gég Sﬁgkzﬁlﬁg‘gw ﬁ{lﬂr Hh%rbS%n‘gﬂlgs \;cr:lllbdedged in a WT-Vif

r e, tprotetty humad Tulyerphboyteheom HIVedinfd@igequence does
not encode the am no acid sequence in Figure 2.
Accordi ng to another aspect of the present invention

tﬁﬁ%faﬁob@ad%@cy 'o?lﬁﬁi SBH'J MOLR ﬁ\fhfeqf\%g%fl' gr}% i chimer of F12-Vif

nucl eoti de sequen e encodi ng reine
gandmea@mdj‘s’lfqmouems ferdtogl Vid ppatsintprefesablp Beind 2&atutA0y occurring

UiPAER BPE ROt oo oV e e arta A G2 G 4703435, BRU

R ¢ IQ@Z(II'BG SBYIZB&# 4@2%7 COVIEEROP DAY
B gL A RO b VRO iy AT Pa4Por NL4-3

NSC\# NTL9RBIR VAR dser Fig, p% ¢4 \]!EI and I®)efrepad blynbaﬁllmant thehsecond Vif

gfgbfggaot?s%i gcgm%%%%xe 09 nirggxg gplée Ie }cbgﬁ%%eésmlﬂo aﬁld sft\;%shtutlons

aihel aNpositpectd, 29|4/1 48 6@y 18e, Hmb@@l‘i et 1¥R¢H1 01f32t M‘z 185 and 186)
am no aci ds correspondl ng to positions 127,

Prasent) ol Byifify Rpefermblyribe perinas b tha chnm;m wémcpht\reaqu@es the F12-Vif
g&gﬂg es@tbmtﬁaorﬁn&tehﬁ{m%ﬁl A8 afﬂedF%QH éarot ]f E% reg)éun%er being

s corresponding to posrtions
1Rfyed Rbmathel s&cB6d Ak Eproadin. IFor |e§é§npk’5fﬂ F1B- ViR speudfilsubstitutions are

res‘ﬁ étlvelg1 Prefi%gablé of the am no acids

BFHEE FORATHERSt G /p &sd 1P n@hé?ﬂ and 842 (they, is {@say, thg 3mino acids at

e 319631’[@51%Ne9| RCEdg v, n‘% Nopedivel), but &taa@goélt ons 22, 29, 41, 48

respectively.” I'h one e dr rent & am no Pd o

®6r BésHbh d|8ti gmtiol 8o diehi the péﬁldnsoﬂ\the Rihéher edihpridihg at least amino
%1d9 %8%0 @grﬁ%ggeﬁé’ 1vegi| tn gthol Zp'\? ﬁleorgrsnaﬁlzder %gngAfdlelrlvgfcg3 form the

second Vif protein.



and 186 are those present in a naturally occurring
Vif, such as, but not limted to, HXB2 ace. #K03455,

WEBRWoatwset KO2013, SF2 accJ K02007, PV22 acc. #PEOPE28®:/001519

10

15

20

25

30

IMN acc. #ML7449 and NL4-3 ace. # M 9921 (see Figures
A, 1B and 1C). Suitable am no_acids for these
positions are, but not Iim'tedzéo, 22 (K, 29 (M, 4 1
(R, 48 (Nor H, 66 (T), 80 (H 109 (L), 185 (G, 186
. r. aspect .of .t r.es
(3 vafi6eLhdieng otforh@g)%sg% 82 rﬁm&o Iﬂi?nggh 1?—}8%1% @? nhe present invention

i nventi on ere 1s provi

c @myrbesprn@uc&d by chadiig peinSBGtaEbELateRC RYLTREI thnov‘ﬁb?c{s%o@ltlons For
each of Iftlyig fno acids corresponding to position
8

15%4mpls fRecitic) gibstituionsgig ragured at pweanl@@n 28, 130, 131,
|( n3flaaar1a2 (&a@ﬁsetof BESthinh %Bﬂ?'%?‘thhegélg%{“ no ng( & L, SandT

. the amno acids are not
r é@pe@tweiyéJ yhenasiebhwkite-gpeoifien enddtiond @. gofusﬁﬂige tHénFIER overlapping

aci ds. correspon i g t 05|t|ons 22, 29, 41, 48,

o reTigBC LTRREG R TSP imay iMiconked ¢n appstmabncenaring Vif (e
re&megtdtm@sypgg]@gﬁr ably all of the am no acids
correspondi ng to p05|t|ons 22, 29, 41, 48, 66, 80, 109

and 186 are not |, I, K N V, N5R and N respectlvely

I t e of the ani.no, ac

corPaEE O ewoo?ﬁF? Biestol gt al@ﬁtat%‘ilfpi%@m or fragment
142reofidvii8h wikn ERereGodueneR Icéulﬁaﬂdl&@s SAnRibfts FERlcAE&Hor HIV-1.
m%ﬁh anot her amno acid and all of the amno a gs

¢ gg%ﬁ&{ ihgf the pyesent irtyﬁgtlmmaz de mgtatedmsn@staﬂdh@d andagenesis

P op RS B shaabenels wie o R LMRRIRG b ilen ap srraricutany

1QrEferfbf218 em’bﬁﬁl,mehﬁl sitd-3gecifld 2mantiodBSardr entfRRLEE etkiNg tfhe PCR
R respectively. In one enbodi ment

t%"eer]ﬁﬂ?lﬁg tﬁ@%“@ﬁﬁg%oﬁd‘iﬂngl%@ pdisi abildty afgmiptani Vif to impart at
%@5’[%@@4%&:8&%’0@&% @1%6%%8995 g&?—@gﬁ gll#fg& 03%9;13 éig%fmmed by
i anatysivgt viralreplicetionrSuchgsddyb areskidwimasy tHosé skitied lih Mid &€ and are

K50 PSR COR  GHmETVN ee T 46T e vered to wild-
agpe adl MbIOULidSR8 it HERTe e intPrAN! %eﬂr@smbl%%eﬁl@b?ﬁ%}q a method

am no acids for these positions are, but not
tould xenajdle, thpoidemification ¢fRfyrthes l(SNﬁJd) rmiatiofiS thdrpby &Dabling the

gt oo B G SEREAO SR A AR 0

polynucleotlde conprising a nucl eoti de sequence
ggﬁfding Vif wherein each of the am no acids
esponding to positions 127, 128, 130, 131, 132,
142, 185 and 186 of the sequence in Figure IA are
r ther am.n m nq acid
L0h28 Bl v PO AT ‘%S%%na%offsééﬁaeﬁ Pahg3e rass mplicated
\abeﬂusanv@di@nfsrof WredfinfnfB0d8i deh Gl ASro i (A§PR -
ppsigions 22 29,4 145, 66 BV L SPRIAN RIS related
Omﬂ% RE), Sichiras 1RV, eestp M- w@r@ HIBr afeaddBTyVakls. BTLV-II. Of

48 v@%ﬁ'nﬁ%a@ﬁV&?aeggﬁg?le%dﬁﬂg 2 gkﬁ gsi {T?fv%gr%ﬂél%gla%? speéclne:sL around
rﬂm‘peldtﬁ i Wedate, tvo oajer grsbpdoMETV - 163464, 0" hlﬁ'k?"@mm VII'USBS which
aC|d corres% ondi ng to positions 127, 128, 130,

f%‘?e greatiggjogpHoh HEY 'éfmfeﬁﬁo@eﬁiéélhﬂ@ Mrgrpmglﬂﬂ@ @/grca:;elsolates
d

Egiée?@%?i%@%‘a ANl BonPL IR R HE09 Shbyrfl of B MO inctuce

swldypes



109 are not I, I, K V, N and R respectively.
Preferably the am no acids corresponding to positions

wa2006/11@8¢ 130, 131, 132, 142, 185 and 186 ar ePCHmB2a02@®1519
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with N5V, RL, S, I, Rand N respectively. In one
enbodi nent the am no acid corzgsponding to position 48
is N Preferably the am no aci“ds corresponding to
positions 22, 29, 41, 48, 66, 80, 109 are those
p i natural ly occurring Vif, such as, but not
P o, ee. " #k09455.  BRU acc # K02013, SF2
acc. # K02007, PV22 accJ K02083, MN acc.#ML7449 and
9921 (see Figures IA 1B and 1C
gﬁ?%bﬁ tigles r‘}’gﬂ ﬂa%p%e%mpﬁe% SRR DHALT BYA. ey may be
| iibleStkah@d 82 dbtle-sROnde) 1t $it HeRinaeh o
(Il)g,k 80 (?—3 S egco?cfm]é t(la ans%%grﬁ%édgggt o}g%(ﬂlteﬁgpemon that
pnmsmns drffﬁemt ipolynuibleotiédeis sap ewacide digk ﬂnp:nqbglmapludetais deesult of the

ey Rt heteataredic BantEeholidt oos Wt Besaed persons
1919}/, Udg rddtthe t%@lgucllﬁeglmaiké%%ucl@ét?de &ﬁ)@tﬂ%ﬂgnslﬁﬁit Qo hdteaffect the

cluence in Figure TA are replaced with another am no
mpe(pnd@ sequeeceancedsedyi the pelyeudieetides usetl i the$nvemtioRto reflect the

spect | and_wherei.n one
a?ﬁ)cﬁcr)l ke g%SO%C%SIY g%r}é %‘) R%St BEPOEF {f o%@cﬁzt[le ’ﬁ?liypﬂ{lde%are fo be
6expaeded Tharwlyaiclebiidds miy bAmodidatbNahesigedd ¥@liMble in the art.
Preferably all of the am no acids corresponding to
p%%qht mggicatronsanay hq camigd ogbinaerdes epbangeotbe |in vivo aetivity or life
SR ,one embodi ment each of the
a}{o‘? ygllslglgor r gtsogon %{‘r’}eéllt 0 positions 109, 127, 128,
130 131 132, 142, 185 and 186 of the sequence |n

Fj ure | A are repla mnth er am o aC|d a al
oPSYPREISEAR, SHER cis iﬁ\%eg‘ﬂ %&H?so s iei Brtused rggambmanﬂya
Admifficand o?’@%% nﬁ‘ééhs byailablefo (YoM st in the art. The dy may also be
reéspectively. Preferably the am no acids correspon

t dopasichyt standgrdio€niquey, 128, 130, 131, 132, 142, 185

and 186 are replaced wth R N V, R L, S |, Rand N
respectively. In one enbodi nent the am no acid

CDér RS RMuBRofi@sPagl t eﬁé}alflﬁ YeSpRdudiehgh@BbyorhBiBant means, for
am no_aci ds _corresponding to p03|t| ons 22, 29, 41, 48,
65anple uvieg PABs@opmesasachiin reackan) dlening tesbuigres. nghiwivill involve

HERE Rty P’ (B S s 1H00 3 Eien RO SR ieston of e

AONAttilige4iAf sequndd whidhdcR. defirdd to%9ekk, bEREnE tigpeSedsAnto contact
I B and 1C). Suitable am no aci ds for these positions

avéh méﬁﬂAr%thNAwaé@e@ ompn quiepal ordupmep cel), perforpingsgpolymerase
(%}l %reﬁgtlon%dgl‘ ):ond%g)or{s '_\Q’hl lﬁer 1 gb&ﬁ a}d\}hg@% otﬁecgf B8 REGTed region,

resent 1 nvention
plsdﬂyumg:tlhe amiplifedhagméns (eng by pnnfm@ﬂle dacS@nmenae on an agarose gel)

odi ng Vi f. where ch t he am no aC| ds
rESPGHEE f ?laplb%% BN s%@ puysy mgsp pe designed; tppcontain suitable
, Ne
%%Qtncﬁ&?e re%%@??&gﬁie?%g%eéﬂm@xﬁoﬁgﬂﬂgaﬁh ﬁ{qgé' fefoned into a

are replaced
&mﬁddeabnmgwamernot H L H I, S P, RV, Gand S
respectively) and wherein one or nore of the am no
acids corresponding to positions 22, 29, 41, 48 and 66
argtentpt 1, 1, K N and V respectively.

As used herein, the term “protein” includes single-chain polypeptide molecules as well

as multiple-polypeptide complexes where individual constituent polypeptides are
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Preferably all of the am no acids corresponding to
positions 22, 29, 41, 48 and 66 are not |515K N and V

w0 e@pacsvel y. 1 n one enbodi nent each of the aP€TB2006/001519

aci ds corresponding to positions 80, 109, 127, 128,

130, 131, 132, 142, 185 and 122 of the sequence in

Figure I A are replaced with another am no acid and all

of the am no acids corresponding to positions 22, 29,

4ﬁnkea c@@al tSrM8h-covalbnt é}feaﬁg' 0 MydeB 3 Fe‘fﬁ 'tﬂé‘{e}[ms "solypeptide" and
Prefer e am no aci ds corresp on ing to SiFTERE
8'@)eptldlﬂ reﬂei?to a]ﬁeym&.ﬁm WhlBh thdﬁ*@nomdfs ar&&ﬁnam dcﬂiS&néraee joined

re I, Rand N .
BuBGr Puieh bepridbab i ot Tondbu A atiapd domain may also
cx@fere@ S Piitiel Andpsidb PRt Bislobidal flefigb! y the am no
aci és go??eﬁslpgndl ng@tlo posvfllfgl olnSO%ZCZ 29 ' 41, 48 and 66
are those present in a naturally oCCUrri ng Vif, such
S, D 3455 BRU acc. #

acc. #I\/I17449 and. NL4 3 ac # M 9921 (see F| gures 1A,

IB, and 1C). Suitable am no acids for these positions
alpeaddé@qn Hofthe Spesiag prejeing and yucleptdes\gnentjoned kgnsipg they present
Ay ddionB%id! e )Pcébx‘ﬁ]‘}%%&' %ngﬁs,a%h@gﬁve"é‘s peﬁ'fét ab tlﬂgmglogues and
present invention there I's provided & FUcTeot | de
cibagmiensd thgreaf.nucl eoti de sequence encodl ng Vif wherein

each of the am no acids corresponding to positions 66,

80, 109, 127, 128, 130, 131, 132, 142, 185 and 186 of
tIB%hé@c%!@)g %? tﬂeggrgée%fn%dﬂ%naé @aﬁdﬁ)@ 'o?&%ﬁgwéﬁ qugéﬁée'l% sequence in

am no aci he am no aci ar e "not
|'whigh Fhe fRevificGequuicSof esplues (wiefthor aaxioo mércemwkmeacud residues)

35 S miafiedan A oo 5 RE A SR D YR Tl question

Reglifraadayt dHel ofGfs chbloeRbhRindEd S AGREERSRRICH gaﬁ Be modified by
positions 22, 29, 4 1 and 48 are not |, |, K and

rasidijisnt idolstion, subsiimtior mnsifiorsan replasemesnt taﬁé/oamaﬁ@twn of at least

Wl 8485 SELRPILD A SRR A8 e wequence
in Figure |A are replaced with another am no acid and

all of the am ng aci ds correspondl ng to positions 22,
obheateam 4 deriggtivencis ysed jhergiy IR r@@élﬁ@%?.%ﬁeyls oy RAtEpaRbidgs of the

1;%856?1{“ ﬁ} er gngxd§11<%18£é's 1 g?”&i%)gﬁmhe p8§'8%n‘ﬂgeg 1 @g EiQ@dlﬁca‘uon of,

rrepllaa&mﬁtwf tdelétionNf aRd/oNadditioRpf bne @r Iﬂlqre):hrannb a\hd residues from

respecti vel | n one dlmstthe am n

By P ety PEBRG B R R LankPross g, PRbIRFPig Fotons ot leas
%’ﬂeraﬁl@%hgi&eﬁgﬁgﬁﬁm_l ng to positions 22, 29, 4 1 and

48 are those present in a naturally occurring Vif,

such as, but not limted to, HXB2 ace. #K03455, BRU

20 SF2 ac K02007,, PV22 acc.# K02083, ,MN .
S b PRaoRpRnGs D Lharting hAGaY s B B SPE F gly gleorides
3Acludée) anyMirh @l enaam acehea@ida;s c&ﬁ oddaietﬁ@t mgéstsémae@gt ®ne of the
but not I|n1ted to, 22 2( Ky, 29 ( 8 (N
Hpdogeeus ﬁmgom&pfafh@pﬂépem@%@t pc&fnmir@tléese‘y@ﬁb it mimics.
invention there is provided a pol ynucl eoti de
conprising a nucl eoti de sequence encoding Vif wherein
ERGhcally, iffoatidhubigiudsnsory 86 peiid] g ckampRSkdrhdng &#& to 10 or

66, 80, 109, 127, 128, 130, 131, 132, 142, 185 and 186
20 substitutions provided that the modified sequence retains the required activity or

ability. Amino acid substitutions may include the use of non-naturally occurring

analogues.



of the sequence in Figure | A are replaced wth anot her
amno acid (i.e. the amno acids are not H |, H L,

wo006/11866 P, R, V, G and S respectively) and wWher/@2006/001519
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one or nore of the am no acids corresponding to

positions 22, 29 and 4 1 are ggt , I and K

respectively. Preferably all the am no acids
corresponding to positions 22, 29 and 4 1 are not |, |

and K respectively. Preferably the am no acids

corresponding to 48, 66, 80, 109, 127, 128, 130, 131,

13 teiddet, thd Resé dnvkBfiom Ry hiplhace del\ﬂldiﬂs MseMonNor Rrbshl;uﬁons of
V, R L,.S |I5R and N respectiyvely Preferabl¥

aing aad desidessr whbnEodEca 8 Pisat change apd Togily iy mﬁ@ctlonaﬂy

S0 UGB 0SS 08 o a2 v o
Ke2Asty BFPolaccd dﬁ@g&piolu@mz}z mophoﬁm8$ydmﬂmty, and/or the
acc. #ML7449 and see Fi

i
m;n%aat@@)nahgaqug ées ?165 @gﬁ tﬁ%’?la‘gﬂ’é’éf p‘g @F‘B‘?& Runction is
arreﬁnncgm FaP lexhihPlet %@gattﬁlelyza(arégd arthd Mids dndludRhspartic acid and
According to another aspéct of the present invention
t gletagnic empir pediigeady ahpgé mnmpea@tdeecledmbrsm ang aaginine; and amino

nuc eot seguence V'f wher. t

oo e B B R Aargore odad MEE ByBRi R Vaps include
11Q9¢mé 2éoledAfs, vhBRe, digdine, lidshinel 4dpard@he, agldtatiBie, akrihélethreonine,
sequence in Frgure | A are replaced wth anot her am no
apliedylelangne, eiblysefilfo acids are not R H, |, H L, H,
I, S, P, R V, Gand S respectively) and wherein at
| east one of the ami no acids corresponding to position
2ComRevaBi9e is8bsiditions nRryebematid,\fot brampik rocadimgsto the Table below.

RSB, Lo o e i s e e
pectlvely
e T AQE?IM%?%% s%%sthéreg?fmcﬁ\'orhee

am no_acl corresponding to positions
22 and t hosg in a natural|l curring
, AL H ut np PBP mted to, HXB2 ace¢*§E03455
BRU gcc. # K02013, SF2 acc. # K02007, PV22 fag g\# K02083,
c. #ML7449 andNL4-3 ace. # ML9921 (se igures | A,
d 1C). Suitabl pammo—act ue for—the rrTons.
but not |initefPpigr—anghagged o9 () . p@ﬁrﬂ)
of the am no afids correspondi ng to postttonr—22
9 are not |. Agcording to another asp¥d® of the
nt invention tphere s provided-a-—polynucleotide
conprli si ng a nucl eot Pdier sehargate encodi ng WiE wherein
each Jof the amino afids corresponding to jpasitions 29 _
41, 48, 66, 80, 109 127, 128, 130, 131, |18R 142, 185
and 186 of the sequence in Figure IA are replaced Wit h

anotrlLﬁR%ﬂMRq- éCI d (i.e. the am no acids WDY M R

15§ P, R V, Gand S respectlvel y)
and tfe—am o aci g Corresponding to positron 22 1S not
| . Preferably the am no acids corresponding to
positions 29, 41, 48, 66, 80, 109, 127, 128, 1306 131,
132, 142, 185 and 186 are_ repl aced \i\nth I, KK N V, N
R Pragyentis’ ate alsssvariants and dhovtermsiypicaily agtprs tera&eg%qﬂ yegion of the

tE&g@éﬁtﬂg 0?2)5% ﬁ@l@&‘l?cfeotﬂgtdils 9 i1t eROSHHel AhcAndiSy &N%Er example, in

an assay. "Fragment" thus refers to an amino acid or nucleic acid sequence that is a

portion of a full-length polypeptide or polynucleotide.



occurring Vif, such as, but not limted to, HXB2 ace.
#K03455, BRU accJ K02013, SF2 accJ K02007, PV22 acc. #

wWHKOReBBI86N acc. #ML7449 and NL4-3 ace. # MLI992BCT/BB2006/001519
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Figures IA IB and 1C). A Suitable amno acid for this
position is, but not limted gg, K (Lysi ne). According
to anot her aspect of the present invention there is
provi ded a pol ynucl eoti de conpri sing the nucl eoti de

d : ( i : ot
ST o) o e PSR s s
RigldiRcRd enecdessi Wharenataiads 40 ac be mag, Wifthetic DNA encoding

sequence, such as, but not limted to, HXB2 ace.
o) BasseonEREP e RO SR 3. Tlepiang EeLions epRtsEoNcRRp the naturally-

555 02000 MhASRNRRE 00 e MBEEAD o

nhugdédtyresid ctivn siteg cvirbsadingric eitesimie mBhRallf-becurring sequence
Accordi ng to anot her aspect of the gresent i nve

ti .
(Tdba the SespgcdBeY B BBV UGS SBRTPRECIE SRR L kg cine svthetio DNA

rl;g%ke?ioﬁliccp e gugﬂg DIERGOHHeR ExBrdstATGHBRE 0 dbndeRitlithe invention to
P e b

ypepti de as i ned above wherein the fragnment

qaslpr ilsesnatled gasitinaniTheseavictinds care exyhio nbistgtive of et gumerous

170 of the .sequence in.Figure 2. .Prefer

g lo AR SRS i e gk S pfan B D5 A equrgossy and otter
tmﬁﬁﬁg%ﬁ%siﬂhﬁlﬁ,ﬁ@s@d I n one enbodi nent the

fragment consists of amino acids 126 to 170 of the

sequence in Figure 2. According to another aspect of

Lﬁcﬁﬁt{ﬁ?ﬁ@%Ivéggrgtgt%ﬁr}orgﬁgbgr E(?m i&vécglg)ﬁs timised sequences. Codon

npri'si ng nuct eot | quence

espRstkahndis ikha@ien theodrt M & njpciodpefjenhaecing BINA stabhityl and therefor
fragment conprises_replacepent am.no acids at .t

e .
AFDACSXRESEioNC S e S8HBNANGIgOY Fiep8Retic oif C‘flnze}%‘nsl%‘é"f1 seggpl different
13 if-hdat 8cih8, KtSMhE and Seri
e
part \eatls leacdded ebyf sikt different ngivins ePifferentpdrgemismatshayi proferences in

Seines of e Senihf SRSRRER AL B B PRk ke Tiee number
?5@?%9%‘&15. B endd AP RicI&ARI GeghdaYe kg ]al PdiEddok iafereplaced
u

r conprises a replacenment amno _acid at the .
aby the caciespandimzempunailigsedomposialipe sod@s. Brreaprd expression of the

wi | dt ype.sequence in Figure |A ot ehodipat
t??@uF‘%/cg@ﬁ%ﬁ’%ngwg%éggB&&mﬁ 8%@? )a/l%}g%i ebt(?(gc[émf urgﬁt:ar are known
CRIMBL bfi&8r ahBRlRA6 EBY tas AHINR fo€ b Gadity tof @tieriongandumsl Preferably,
corresponding to position 109 of the w | dtype ﬁﬁquence

i at IFasypam of fie|sequanee Fetodapbpdmissht Evenaore By ; the sequence 1s
encoded..by the. | eotide further conprises a
rgﬁﬁgé@ﬁgﬁﬁﬂéﬁﬁgghégﬁg at the anino acid corresponding

to position 80 of the wildtype sequence in Figure IA

I n anot her enbodi nent, the fragnent encoded by the

pol ynucl eoti de further conprises a replacenent am no

acid at the amno acid corresponding to position 66 of

the wil dtype sequence in Figure I A [In another

enbodi ment, the fragnment encoded by the pol ynucl eoti de
further conprises
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a replacenment amno acid at the amno acid
corresponding to position 48 of the w | dtype sequence

w0 pookitgisse | A. 1 n anot her enbodi ment, the fragP€nB2006/001519

encoded by the polynucl eotide further conprises a

repl acenent amno acid at the @nino acid correspondi ng

to position 4 1 of the wl dtyé) sequence in Figure |A

I n anot her enbodi nent, the fragnent encoded by the

pgl qycleotide further conprises a replacenent am no

atg%ggt the am no acid corresponding to position 29 of

the wildtype sequence in Figure |A Preferably the

amino acid at position 22 of the wild-type seguence in

FrylidewWEl knawalin teat, yeptor sractog} BBt gllaveordasilitpteging transfer of
it 9 1 d- o . . '

iaelg %Q}?}ye ?ﬂggpctnge e?an.ﬁro : g?t‘é’ép é’gf’@}é’to hIensgér%nHﬁdgﬁgeC{INgh ?tl@ PfeSedtAnvention,

pagi iy oy doflexainpld) esomiel whctorp @sskfuercombimntDiNK gethhiques allow

altered to K. Preferably,the am no acjd at ition 48
oFitigiag sl as wﬁ%n%_oﬁ i?%‘%_(?"ﬁhlﬂsgﬁi‘f‘éer_lo 5P BINA segmens. such as a
V%e?%_@l{og{)@sbéwkhs%gﬂfghﬁoto%' t?an@fl”e/l&x@_esiht‘b: PRosP ﬁnc?gr %./'?@fget cell for the

pe sequence I n Figure I's altered _
Rrepesead] septiteingnthe oeatorsdeanprpsiieg theonu@etivle sekwences used in the
wi | d-type sequence in Figure |Ais altered to.N
AruEiP R ik e e PEaiee B B B 15Sgh Bhgples of vectors
Whskd - thY RRoSBMANTENAN tdeheidi& iftlide Bui @k@dot diffited to plasmids,
Preferably the amino acid at position 127 of the

vihiremesppeessatifieiab ehrpmosigRsras ViIAsess altered to N
Preferably the am no acid at position 128 of the
wi |l d-type sequence in Figure IAis altered to V.

Rratimicdokided bethamhveatian aft welepdsy ticfpctasd dfto taheector. Preferably,

wi | d-type sequence in Figure | A %i altered to R L

Hhe pelyanelsotideds grerably dmked tora eradiol pesyenepithglyis cppable of providing
| | 3 iq b5 8 b od- -

ot af ¥RFeSfiph ¥ o RalleObicfiddd by L WBEEEL %pethe veotor is an

véxipteskippevesiogUBRC ermri‘opemgblyelinkad!’ snehns éag dhe oorBponents described

Preferably the am no acid at Siti .14 f,th
g St A B 3 B PRRh S A B er A egutatony
Eéeﬁgﬁ{c@bl‘dbejéa!ﬂﬁf HAEP ﬁp!adc&iin%)%%ﬁﬁein@@ i@&%&@ﬁt‘dolﬁ" Quch a way that

-type sequence in Figure TAis altered ) )
RexPrastionalfl the coding sequene iscachievpd sinderoprnti§gng feoptpatible with the

Wi I&%h%/ e sequence in Figure Ais altered to N

ACEEP é"ﬁb}‘e’?cgs"anot her aspect of the present invention

there is provided a pol ynucl eoti de

The control sequences may be modified, for example by the addition of further
transcriptional regulatory elements to make the level of transcription directed by the

control sequences more responsive to transcriptional modulators.

The vectors of the present invention may be for example, plasmid or virus vectors
provided with an origin of replication, optionally a promoter for the expression of a
polynucleotide and optionally a regulator of the promoter. The vectors may contain
one or more selectable marker genes, and/or a traceable marker such as GFP. Vectors

may be used, for example, to transfect or transform a host cell.

Control sequences operably linked to sequences encoding proteins of the present
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consi sting of or conprising a nucl eotide sequence
encodi ng the am no acid sequence shown in Fig 4A

w@\ecwondisng t o anot her aspect of the present i nRENB2065/001519

there is provided a pol ynucl eoti de consisting of or
conprising a nucl eotide sequzﬂce encodi ng the am no
aci d sequence shown in Fig 5A° According to anot her
aspect of the present invention there is provided a
e 0oL Bl R b P b BRI Rk Bulation sigoals. These
Rontoslcieqaerices angtieese]catydeto theadontgatibler @sk e host enllifonwhich the

there.is provided Vif pol tides and Vif poly i de
RBEgRNFR YaleTs ERzns o e UG i i Bt peemgePr eI ko in the
RF©38 Rhcd YR MsiRBleiAEPFFidAg rﬁr%i?ﬁtsli‘z%r an@R8plexly #3018 minimal
present 1 nvention there i's provided a pol ypeptidé

eurrpotesitn gramotersistlsding ypsifeamnaeraentn andenbdnewgiuence

shown in Fig 4A or 4B. According to another aspect of

the present invention nere is provided a vector

Qe RroRbtedisa E@éﬂ@ﬁ&éo@é& frél8 pRdmbiass Whiek e fuhBv@Rl irdMammalian
Preferably, e vector is a reconbinant |lentiviral ,
welds, qlthomehe peakatyiofic nrpmoteahend, pramotosciuaptions] di rathegpiukaryotic
from H V. \ 0 :
ek e spo B BRentuel B R D e RE PSEF pmer sgquences of viral
opetlahlotid ganke d ot @xamples @lmaly B3, a foafoesraletiyed from the genome of a

expressjon of the, polynucleotide is tat and rev

GelbEhBish cPrEFeeTais'y ObRE. Yadiretpegiio eHEApP s RIpEmoters, they may be

' P&ﬁ&{efsquat Sidi%h ikcﬁlﬁ nidiBet gﬁcﬁﬁéjefoﬁi’qt&g 3¢ A-actin, b-actin,
referabl’y the vector the present invention is

catpdin) er, altemefivelgsa tigpuetspeatiit aranndsi Gudr asmurosmoterd/nf the genes for

fragnment. under, H V-1 inducible contyal. Preferahly the .

PEERBE Kpaseh 3’1511 SEURRTIBREFOR® Pk 0% %H@iegfhﬁﬁﬂxbﬂay murine

e kaS8RCArus!10n O REmBHD A BEMMMI NNETRE GE@hotef, thd¥®us sarcoma virus

present 1 nvention further conprises a pol ynucl eoti de

BV hd B mamottr wgths Ineleacyicoregatavices ((geie JEpPrameteabl y

the vector of the present invention further conprises

a pol ynucl eoti de sequence encodi ng at |east part of

hal Qilkoabd hiidnyapBelsvfor @h® pidindtagttorber bRl so th¥EHR) levels of

I n anot her enbodi nent, the vector of the present

iexpispriomafl the hetereleaousogsnesrn bs ealaigs dueng pholiferige of the cell.
. f e »

ARSRLSE Bechd RO, A B Chopoibl BpRERECHin ERHRRer can be

fregquatédhe vector of the present invention. Preferably

the retroviral particle is pseudotyped. Preferably the

pol ynucl eoti de encoding the mutant Vif is operably

h r&ﬂﬁgiotn? afty Vdf Blesd ?Mn&t@lrsr@nﬁ lhe BRREed( B? Rhe addition of further

According to another aspect of the present Invention

régdmonyssegnencesl ddr exangile ontianadr serochees.i Gimsyis tpermbiers may also

:%rﬁ glg%f (Ifcg)gprtbsg}%ﬁreﬁtgéq%\é ie{q%lgpngsggrig &‘l"’g 10? {nrﬁ)téeb &f%gegﬁ Syotmoters described

ipygntion and retroviral gag-pol and retroviral or

The vector of the present invention may be a retrovirus based vector which has been
genetically engineered so that it can not replicate and produce progeny infectious virus

particles once the virus has entered the target cell.
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non retroviral env. In particular, the concept of
pseudotyping is well known in the art and nay be used

w0 poobhelsps esent i nvention. Preferably the retroRCT/a2006/001519

gag- pol and env are on different vectors. Preferably
t he envel ope protein is selected fromthe group
consisting of RO 14-TR VSV- GALV and 4070A.
Accordi ng to another aspect of the present invention
t .1.s provided cell conprising a polynucl eotide of
gggﬁﬁﬁgggnt i nvention. According to another aspect of
the present invention there is provided a cel

i nfected or transduced with a vector or, the retroviral,
parleige| wger 1 lfipIeb AT VHIETH MR, besnerEriAd) Firamplsd) inctude:
| Hufne! 16@emia Pfiﬁfse Ritw), tﬂﬁn&f'ihﬁﬁlﬁxoﬁeﬁ@?wyt&/ﬁm (HIV), simian
macrophage or |ynphocyt’e. Preferably the céll is a _
Hemminogdefi@enay Cb34-huprapcThesibriedeiia orirua (HEatopeireing dnfectious

CSoaieUE NS, by LA PGPSl @ arooma vis
RN dFHehang sﬁfé@%ﬁemmpﬁsv?,qﬁom@y RiuEi8e MukeAVL b O Mo-MLV),

theré is provided a polynucleotide, a polypeptide, a
VERR anyrine esseasargbmal vipwarFBR MOD, ¥dlendy whring saggpmgerirus (Mo-

[ ti for use.in nedcin rgi T

085 ABRso IR dbelR VT RARE RS, £V P8 PeiBbf s virus29

PV TBC et AGRl o2 pHiddstdsBnviagNBIE VS ng datailed list of retroviruses may

pol ynuc| eotide, a polypeptide, a vector, a retrovira

d%?r%ﬂ@d  pifin ¢ el P%‘%% ? Rergrasess Cpmﬁﬁmgéﬂargw& Ipboratory Press
[ ' e Hz@r+z~di | uent or

(g@x%i' g%ﬁ?kﬁlﬁ\gﬁ)?g%ﬁ%’ 0 aéﬁrg%u%z)ﬁ) 7g§p7(36c3:t of the present

invention there is provided use of a polynucleotide, a

pol ypepti de, a vector, a.retroviral particl.e §

plpetaﬁ)bmﬂwegwcégucmm rsHO‘aquFﬁai_aEs P aipd Inthe art. By way

| VEARE deils! HEHPY SRR Bl Ot B fiuednesth thO'NCBI Genbank

treatnmentor prevention of HV inféction or related

c(@rdbme drsessitmaN¢d. YWROAB &% andrA TS 81 bpespsetively).

superinfection. Thus, the present invention provides a

met hod of treating or preventing HV infection or

rR&EVEds&ORElyt O oL Vi8ed ntd dfidicalepbiidty damely, “simple” and

patient in need of the same an effective anount of:§

pisopplast’i Betrowiryses Palevebbs Fathendiyided drio savanegrpuRs. (e of these

particle. a.cell .or ' :

A Bssthe R e RRBARE RN otk PTROR I A8y Blp sroups are

othe I&igiviruesend the¥erhivdrustdeAaeviswpsiohegedtravineteh e prkented in

treating or preventing HV infection or a related

coridinte 6h; E%?E’pifbll@i- ng infecting or transducing a cell

with a vector or a retroviral particle of the present

i nvention In one enbodi nent the infecting or o

t Bstheduevir ghsomacsmpdses genesxcalled/gogmd! eivkerveihich sode for virion

introduced in a patjent. Description of the Figures .

PGS A7 CSRUTES. (IRCDE BIRYEPS JAeSRiESRS o Taped L S LFiRlg by regions

g a PO+ aGT FRIPAUGREEBTRE Mef 2ol8Ceot proviral

@2%5%0%&%%3%@ B R S R D007 BvBy e P

Kag@ssionMhdtrenséripion7 44dRs dlfveseaoc as siloncerprbmoter rsegegnees and

tganl\lccc:%!nro t rg:bea;(?)lr(ession of the viral genes. Encapsidation of the retroviral RNAs

occurs by virtue of a psi sequence located at the 5° end of the viral genome.

The LTRs themselves are identical sequences that can be divided into three elements,

which are called U3, R and U5. U3 is derived from the sequence unique to the 3” end



(http://ww. ncbi.nl mnih.gov/entrez/query.fcgi ?CVMD=sea
rch&DB= :nucleotide ) . Figure |IB shows the alignnent

w@Roobhe18e ani no aci d sequences of Vif, the conBernER2906/001519

10

15

20

25

30

sequence generated and the F12-Vif sequence. Figure 1C
shows the WI Vif ami no acid seqguence of NL4-3. Figure
2 shows the HV F12 Vif polyp i de sequence ( NCBI
accessi on nunber: 1530) from H'VI F12. The uni que

a iyd ons_are shown d. Fi e )
SH%O% wé &iﬁ?ﬁ%hvéc}" f’rg 1 pat Sequeneg aeﬁpgﬁii{:g at 1ﬁ8d%‘g¢] ’%@ 1&@% and U5 is
bdmverdeﬁomsmutseq@nb@mqamo ¥l S10erICH Uhe RAY Al 'Mfé di%ks of the three
JF‘F} pe Vif (NL4-3 Figure 3B highlights the
p&efes scaafvamﬁqwﬂelta iytane@rer BEprsnretrovirtses.vi f
(italics) and to wild type Vif. Figure 4A shows the
Chi n2 pol ypepti de sequence. Am no acids in bold
r dpe bssinmolepllacepgmnidatiaiof andafedsousakabyivg RIOAWenbme is (5° )R -
type Vif L4 3)Lgs C{%z}re%fB hi ghlights the portions of
i°’m && K, e@Br r E VP 1o Vgl veytongenanes gag, pol and
W 8553 r OVt LY
conuoayaR Yt S o e JO PO R, B ABEP o e RNA are
afﬁpﬂ@iefééeqwnﬁﬁl Af$ wed U8 meptedertt ymequei seqiidicds &) the B’ gud 8’ ends of
@fg}g e(l)’l s_the é),Oftl ons of Chim 3 that correspond
-\% PF FBPFEY$Yand to wild type Vif. Figure 6
shows a schenmatic representation of the H V-1 -based

PDN, WI-Vi f PDN, F12-Vi fPDN, Chinl -PDN, ChinR-PDN and
CHPFigapgnand fissugi tropisny aeries betvaen ﬂéfqrerﬂ relvdvialsed. ofmmsome cases,

f 4 h
T N AR o BT by orovia
f vdckorl @ng titis pacdre nfady RynovSiRk Rx BriheAS B ustll BHCE. & particular
mg; ant|V|raI activity of the chinmeric proteins

? FR&gvelppe Rioicixigp. 60@Aﬁcknqwran%au@gmhotroplc virus,
(Mec I, MBPON- . d cel.l s
i L LGS G L L i
tmsme ofar@pdrt pebeeimehat of cbmsep}edc attvevdl MBS ARAMERE,  This
a,[t $ .of . akl(ri;etlc of |nfect|on(day 15) by RT
aé%’ﬁ it o5 Wlghitousand 9 Higes Kiries reapatlo A @ﬁec@@g@wwg types.
m)ck transduced and LV-transduced CEMss cells infected
with the X4 HV-1 NL4-3 at the MO of 0.1. C
Harspingsiages bowsverl itrmaskbe bam§diak espeaiatly lfhon nanfetupaidt of view, to

ot e E L ERTIR CRLAC E—
vargeﬁ@ﬁl\dntexam RussedediMique) kSatdBy 8seldnb esbadpuiitibat

Re IV, AB af the MO of 0 1 sey e actlgwp itiBalhy Gortain el
8RR urlde taehnaduedy sallsdansendstagng.on. Figure 9 shovvs t he
antiviral activity of ChinB in CD4+ T | ynphocytes.

Cord bl ood derived CD4+ T | ynphocytes nock transduced

et feka- %reajmﬁﬁmdem&ﬁ&dw%@ﬁ’t ERRW) tHBfeRd tdQr védi®: ¥fh sufﬁclent
HI V- | L4 3. (A R5 mol ecul ar clone HI V-1 AD8 at the
r&ﬁﬁfov 66116“65 Oﬂiﬁﬁ@%@ allyvs prskaging o ki YA snome Hnvthe presence

a'gge?éeﬂéé’ h{ﬁf}%ﬁ%fiﬁ{:ﬁe gtl\g?agl %asftéél% %ﬁ% foecpg%?l%%tg{q % target cell.
I'HIfVGTiOILdﬁ Be tarpéteceMihclodes@ederse transcription and integration into the target
cell genome. The RRV in use typically carries non-viral coding sequences which are
to be delivered by the vector to the target cell. An RRV is incapable of independent
replication to produce infectious retroviral particles within the final target cell. The

“recombinant retroviral vector” of the present invention is derived from a lentiviral



Figure 11 shows that Chin8 does not rescue the
replication of X4 and R5 AvifHI V-1 in CD4+ T

wo yoophoys es. CDA4+ T | ynphocyt es nock-t r ansduckdI/tB2006/001519
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LVs-transduced were infected with the X4 Dvz/-H 'V (A
and R5 HV-I AD-Ivr/(B) nolecular clones at the MJ of
0.1. HV-1 growth was foll owed or 39 and 29 days,

respectivel y. Figure 12 shovvs t he sel ective advant age

ﬁ% P énot}%?$/a?|{h%§85qmabn lf émv&?&e@o clg(‘l 1eggpessent 1nvent10n isa

L\Asemmbmaﬂueﬁﬁnﬁhdedmek transduced were m xed and
cultivated at the ratio of 50:50 and then infected
with the X4 HV-1 NL4-3 at the MO of 0.01. The

R
pﬁf &?;ﬁk\%ggecglgﬁbiéf&ﬁ{a %%Wral%gct{)f g)g%gyﬁle&gg %ergepﬁ; I\ﬁég%:ttpgg of one or
armbrmof]therg‘agc pehandeértvsprot%nlg cklsdang Beﬁdmzvaséﬂ‘nﬁl F@weplication may be

eﬁ%{ eséﬁl 59 nﬁ‘é@g %&?g%g{éﬂ@g@ ?éew%ﬁ{og r@@%iﬁ@ﬁ?ﬂe{yﬂve The
| fentBd @Sftfﬂn§$ﬂ ;l/ech&rhsarép!hca? BWI?@}B(%’I%\?E?A de oﬁ%‘c’jﬁége% thvention

bl ot anal ysis of the basal |evel o
plOogeaETage R WITHD kaablﬁdoimtdgramgdtscg@iomletlhwra haxt genome but wherein

A3.0 1 or .permss S
VR TLFREET ittty & Sfafioll o™etste B dhecOe dickept structural
f proveirei. tWaEn ifionited e PEEHeRShY SxpRU4Sidn F tHRIpIM
plgr m ssive (CEI\%IBAB 01) cel IrEs treat gd for 131t8Héhpours Cﬁ"“ﬁe oveuts
t heeSHHBE &h Jonexamine. 1 éliapmc ag/or @i diegnostineffectprigiuedthe transfer
SRS 1 et il Bl A0R B! BEBing e
i pudyemkotidefintd fth@faabmbh&nmm vealog;upazk&tn® yha ®agifiel REral vector
thelnten3|t a?f{;’r?én’ bands wiith or w thout M3d 32
t 1R HERP carfe2RblAYring frapsdusionsefprashetiht of protein
with the actin bands. Quantifications have been done
on three independent experinents. Figure 14 shows the
akephivedi @t-defactofe @ttav&ahﬁl&@toesf B&r typicdliyh @de'gded for example to
treatmsné%l 1& mssw 2‘& A@ Tot a
R FPaRRSHLly § e GEAGH E{S‘Ftﬂ{ iV Se@Eﬁﬁ‘t,&éa“Gd‘i‘”E’é‘b Py using a
ikl mqsa@g F@@ompér%n 1neRmk dhe floMibidint D&t hat is to
probe. B. Total was extracted from non perm ssive
CEM tha. the threepdckaging eateing eant kecprovided i minsh
cycl oheximde (10 ng/m ) for 8 hours and fracti onated
RNA was then hybridized with the NGFR probe. C. Fold
ok “pakegingrell diheVedntaENOnvBsmead Sfthat@ebvidl gag, pol and env genes.
Phosphorimager quantification of the relative bands
norrackasing 6¢ll line PrGERe A soteins g@qt@reﬂgog Reslggingeretroviral DNA
%‘t ﬂ%aﬂ?cltyo%g aﬁ&'it' eﬂg 'ﬁsﬁﬁﬂgﬁﬁﬁe to gﬂ;a[ & o% g %{]%\éﬁ%%r%ever when

pol ynucl eot'1 de seque ure Showd”

poleyorubinenit vedr seavian Caq)cxbinulblleéﬂae atrd @pk#Ereg®nsShO¥oduced into the
pol ynucl eoﬁxl de sequence. Detailed description

F1 i, f

%f%é&% eieiEer e helgey, pedenn ¢2B msskIgee hhesPGfpositive recombinant
RBSENS  ArhyRit fhgnre%ﬂlh?ﬁﬁ Wi dOSEr | fﬁ? Whs"@Y¥cilcan be used to
non-limting exanple e practice o present
itrmnechice oallstiol ihtredyek dye, paiylueistide e vh@nomd iof deetdrget cells.
conventional techniques of chem stry, nolecul ar
bi ol ogy, mi crobiology, recombinant DNA and i mmunol ogy,
%?E&cﬁﬁlﬁn&ﬂttﬁﬁ WiiRe GBRAM ldckd B oBhesteRGIROM Rhke viral proteins
can transcﬁlce only once and cannot propagate. These viral vectors which are only

capable of a single round of transduction of target cells are known as replication

defective vectors. Hence, the polynucleotide is introduced into the host/target cell



in the art. Such techniques are explained in the
literature. See, for exanple, J . Sanbrook, E. F.

wo-riobactss6 and T. Maniatis, 1989, Ml ecul ar C oPCTB2066/001519
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Laborat ory Manual, Second Edition, Books 1-3, Cold
Spring Har bor Laboratory Press; Ausubel, F.M et al.
(1995 and periodi c suppl ement§5 Current Protocols in
Mol ecul ar BI ol ogy, ch. 9, 13, and 16, JoimWley &

Sons, r ; B, Roe Crabtree, and A

Karmmer@ré oS i epistitkin %Poéﬂ&mg&&@é‘ﬂ@} RGOS e b jsymmary of the
T. d Janes
Oﬁ%ﬁﬁlﬁ}géggfag{%&eg\ﬁnﬁ )Sé?efibeﬁ‘mg)roliz??’g{%ll ggb b’rl ci pl es

and Practice; Oxford University Pr ess M J. Gait

I 08, S S0 8 S TSP L5 R
Dedii 8 108, sehBfhte elvprlebasls ﬁgsm%zﬁ@'&cgﬁndéa%%u@&ﬁf&ted into a

Part A: Synthesis and Physical Analysis’ of
i WCE&alyzr@B&dyle M@@n@”ﬁmblymseés TIEaemat@ﬁy, tshastimge m@babd to as the

g B DR OREE Bl Dl 6L 05, TR

parotliieiods of C'ﬁ|ré}$ho@ﬁorpb@ﬁﬁaérﬁui/irﬁ§|suﬁ:@nﬂ@éd tré@ih{ﬂalﬁzfntt Efents are
present invention pay be delivered to a target cell
piegpigsdh By wild fape ¥ital production) | Asfregamebingiaini arpaile fcilitated by

f et
nalof TeAShle oKL ARAIL Koot Sl S g0 yotor nd
athe &klpemdrnciisa tse wsap abteduod thb @ratder pf egplieatidnycddhpéterit .help er virus
an H V. perm ssive cell. Cells into which the
r¥egPioRant I entiviral vector or particle of the
present invention may be introduced include peripheral
bl ood |'ynphocyt es, npnocytes, nmacrophages, astrocytes.
Vin alternatiecto stihly tlﬁasfwcd pmkragmgtceﬁriwb is treusedtandienhtensfected
in,this Li.c

) n
e chRny e SRRl aeiebud e B o tpeggure Lovels of
PRstdri plddlictidnh SvHeA NSRS Saré%r@glc‘cﬁvélﬁﬁéﬁ JURe tHié reﬁl’ds transient
is not to be inter pret ed as neani ng the sequences of
t%@S&c@g@ avoids femianger hmgtreqmrﬂddeege@émﬁe s eews@meducing cell

9 I
el e 400 A L R SRR S i
Ref @ilen Cnifpnthis Syﬁlbglyr asetiSo lgﬁﬁéiaﬂéﬁfe&b‘yirdl oreeaPlrelude a plasmid

identification of a p art|cul ar amno acid |l ocatijon

vineAting dhy gggmel Prtains\4 mlaspad engoding dhe sRY mEotgE} and a plasmid
n

R i PO BECIL B OSYioh SRl R e R e Reitection of

tdre cambore béthesa/camysesnis wath calds ¢dinvaihing nlooatkerarequindsesonpfonents.

accessory genes in addition to the structural gag,

pol, and env genes that are expressed by all

r@gé hﬁﬁ&é&%%ﬁﬁ%t @iﬁrés%idn%’f‘ thd %%?ype@?@e of e &nt lréventmn is to

accessory genes, (viral 1 nfectivity factor)
exsprtieswtvhgl Hl ILTRn (T\im foésmucheptides sssjueneapay eh*furhwepperably linked

i .nfectiou e rotein i hly.. .
8 of ahte ST ARSIl i adubh G- SedshCargs ettty in promoter
Sendgmee anal ysis of viral DNA from H V-1
-infected-individual s has reveal ed that the open
reading frame of Vif remains intact. (Sova, et a

. Wel and et al 4. W.el and,, et 199
e LR B e 48R4k AR ol 19 | vamplos of
M hAteBmS virise¥ litdlede hlﬁhﬁ‘dnl-iﬂinﬂﬁlodbﬂ@él&; ikus TEI'S), Qﬁe causative agent
tetraners. It has al so been denDnstrated that Vif
pHotEnans apaymrHedefaiensy tayndwate AIRY). wid simplag igwpynodeficiency

Z‘?‘# eg?h’)?'t %Fef?onh&},fgad? qgl]lt?\gltta? %rérﬂna ncH&I%s %&B{Jﬂotype “slow virus”

I ng




self-association is located at the C-termnus of this
protein, especially the prolineenriched 151-164 region

W@ Yangisse al , 2001). Deletion of the vif gene PCT/IB2006/001519
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dramatically decreases the replication of siman

i mmunodeficiency virus (SIV) Lp macaques and HI V-1
replication in SCID-hu mce (Afdrovandi, G M & Zack,
J A, J . Virol. 70:1505-1511, 1996; Desrosiers, R

. of al., . | : ] indi catinGi .
cHigpTpicvide OV o 461 e 1R PR arpl BRIyt viros
T ot o TNA f nL e At on (S mon et oceertoed
2felina Sosrunpgrfisiohienivey BRamd Poge spineRaRRReY virus (BIV)
élplt%#er?bl%r thd REofka Q/ept%{a@f( t%ﬁ gi’é@eﬂt hfenMbi id RERARE oMY

he genom ¢ RNA ng et al, 2000; Dettenhofer
et al, 2000) or viral and cellular proteins such as

e SRR Ry b D G o B s i
ViehrigRRO gade it 85labMity Yo iSfeGOBSRI di@Rlihd ahd @on-dividing cells. In
virus-producing cell yet only manifests itself in the

t eonguast, odler retydirugesoy srakis@ss - tae parlde do pefect non-dividing cells

R g e B it BB SRR A R B R e Ry

is cell type-specific. The vif ~ viruses exhibit a

negati ve phenotype when produced from primary ..
TEVSmigtibe yfearion ef pamaividjngipelisdf @npschtiwalcries opiagayns vectors,
of e?it{cec\gna—ftilo%{mgg)g Q@ihed,fopg%othsﬁggle And '6@'10[1%1[? $2fsduction. These
cdlFsare reters 57 as nonperm ssive' cells. In

sinalidd alt lexpiesdsn i dHad BopPubb@Bdbian andl. o 928; Vodicka er al,

non-T-cells such, as Hel ce ,. however ,. producti .
r Ep18)cthe PEseRe iSquenPffS?f-r?m\}]iler J{]TI?Z'sl 16‘21’@%’@9“5’8 it@\%@ﬁﬁ%ﬂm
T ' i t oAyt IRaHoBBANS cutigldsS(Re and
(PGEE, 5900), bhd e LG iBh AT BoRSy PR TR cut@ldsS(Re an
Gabbengd 89%Y). ah, 1994). This requirenent depends on the

ability of Vif to counteract the action of the
recently identified CEML5/ APOBEC- 3G protein (Sheehy et

al, sigA8éant Wadichioh $n $1®) Esistitu@lhy 2615 86l védlors may be achieved by

non-perm ssive cells, and which confers innate ,

i desanditizing chesh \to| the AROBEGLiBGl4tiona fery instiiner byl edgietingdautating the
cell protein incorporated. into the vif deficient
VENFanESpORYE BOVERSES disbi NG5 roipdind st i fie” st HIV-1 LTR
ipgﬁﬁﬁ§ massi ve G to-A hyper nutation in the nascent

ptus strand cDNA during reverse transcription in

infected cells leading to a strong inhibition of Avif

vy proge offesf Heparace” R AV BEPERIH z5a s, pg pomplished by
afesPor B3 hectWivhSsd fmseriptd hﬁ@ér%(ﬁmﬁuaééﬂ@tdﬂﬁai@ ehd abgrabiftion in the

gene famly, APOBEC3 act's on RNA and deani nat es onl

silmghes of tls Rew/REgS iietaaction (Emetagry 6t aépdﬂg%‘omﬁéie% a%, 1989).
| LBLe,! ' o 1998
Aeeats Gy i ROt P o hmnt ) a0 oo e

| §f RUESW NRnerafioh et lenfiSirds eGuilst alsle fot 8x@edsl wHet yansgene without
about 1%to- 2% of all the cytosine residues in the .
Vintesratingaha hesicamnometcenldtbs alreRnabiaimaeance fiopy AdROF{Ety point
A(F)’ 1E\g]:- 3G deami nation either generates a highly

mut at 6d DNA | ncapabl e of viral expansion or, by

triggering a uracil-based excision pathway, prevents

the accunul ati on of cDNA into target cells. |
Albelghprajeinyreylies ithic tygs ol IauiiEl ssne graeTien Rug f the weak

m;%gﬁ t2h ﬂoﬁﬁu%c‘flivitg%i fhe UBfe At BBt O TR), expression of the

-strand synt hesi



The mechani sm of action by which Vif bl ocks APOBEC 3G
is not yet conpletely clear. However, it has been

waeb@snishat Vif significantly reduces the | evePCDiB2006/001519
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APOBEC- 3G protein encapsulated in virons. To exclude
APCBEC- 3G fromvirions, Vif co%ld mask the domai n of

APOBEC- 3G that interacts with Xhe assenbl i ng virions;
coul d direct APOBEC-3G away fromthe site in the cell

ng h a g?ﬁté%ﬂ}r x%atélt}éﬁ ?xgig é \%‘ilﬁf ug{ %ulgg}gggﬁ?e%ttﬁaé&screﬁg cc%lng for the

nappRevphed Ofef Wrdteins. Tat mﬂﬁuﬁ:@ dri@atically transcription by binding to a
pr.ot easorme- deF)endent degr adati on of APOBEC3G and

tFFS?leIB9P UG (i A REIVaH I I pspaRseopi emRBly GFARD G fiie, nascent RNA,

20 15900 L A G pstion

ftmcpolmalras@ il d«gapllam Mﬂa‘@lﬁ‘m&pc’i@naﬂdotm &ﬁsodmg mutant Vif is
ubi |g|n | ] gﬁ%gf%h@{ h, the Cterm nal

bBY A ‘aowe Paftich ois eactiypted bzo@ai) andrh% therefore
exprensd @Hlyofvhé’ﬁ ﬁlﬂ! ctﬂf%”ﬁ@ rlﬁfé%&d fﬁllvdf nﬂx y 'v@&b design therefore
protelns and nucleic acids, is n tere ﬂ

villaven snisinitinge dxpressiom ombeVlrh ssum—m&cksl c(e}?s)udtarehy reducing

st hE R R i g eyd adBebE TS arbisfieg by HIV-

| h BHig eordérs @bett@f prfet li@witR FRPedt 9@ WHeBoS B} @t%m@l
1995; Bouyac et al 1997; Hoglund et al, QX). A

natural mutant of Vif (F12-Vif), carryi ng 15 uni que
st 2&%" 0(2‘\1}2%*92%? tl&!(’@vgtgfsv%cg&e tﬂ?ab%e%gggﬁ?&etnlggh ?rgcluc{]es tahsee:lec’cable
rnmeaekpr. ol?.hafemaiblp,rthw belectatsle anelcr iy @ondatdl 16% FBhikEnerve growth factor

infe tegqqgép gﬁlnar H V-1 isolate shows antj -
HieCEntor, (AL 3) ( PeAFopEoBneyirophigggyeptesg 1o \adiinity Nerve Growth
g%égié?%gpt?ﬁ i&%h(;rgﬁ(t@lfﬁﬁ)s(ago Vr%%"efrreﬁl'}? gﬁ?lgg‘l{? E.lz éo‘tt expressed on the

Tngjetity qunlaamamflmmmpmﬁdw cklly/- thus Mellewmge qudritiatiey analysis of

ve.found that.the full-length se uen e of Fl2-Vif
i §anﬁ§ L PRGN S’FRF%SH)%?’& B oRESeer Séiglgrpell resolution.

IFldeesten¥@adiniRd B
F12-Vif (F12-Vi - %ﬁ%ﬁ ﬁl(}:,g_irs ?’5 Iﬁ%&%ﬁﬁ&%ﬁﬁ%ﬁ%%& performed

dei nsdirsdiaells ito ﬁ@ldYegﬁméd@@tbsslnnaTWS UNGRRbmayx be utilised in the
Bdrrgsteﬁf:ﬂﬁerﬂﬁ a seie\éﬂﬁ hoc h[elr*] \c}gﬁm\_(? 81 arrllflﬁég vglfqg Lll\ﬂ}FR may

arious aspec

[yeofo@hd ulifMaVon aoghi H&Eu&ﬁte&@ﬂ MFR, aniGFReg e in Mavilio
protein, the second Vif protein preferably being a

A& %ral Iy occurring Vif protein. For exanple, the

second Vif protein may be HXB2 ace. #K03455, BRU acel
K02013, SF2 accJ K02007, PV22 accJ K02083, MN

dde. Mt tAtOmarkeNidry3ba 6 feraily MR82 Yo W infcs08 éﬂnﬂ%? 9r expressed
IA, IB and 1C). In one enbodi nent the secon

drase ter h4Bd to nmmke the chimer has none of the

conserved 15 am no acid substitutions (i.e. at

positions 22, 29, 41, 48, 66, 80, 109, 127, 128, 130,

T3¢, ledt3diral Ivh2ior 1@5thenpkedd6 )inpon€isa Nihay beFdalrdtdd by cells such as
Preferably the portions of the_chinmer which reqw res

CHBORAISS: \FRpCIeRRaees:| ymphpsties: ot hematoapistig etany eglls.r lonparticular a
f [ r i pd |
R PPy ek o R, B i Sy B YRR ector 15
Srgtmﬂluf:ublmm bse¢ bt more ndlsaavevive gid tledcal(s)as ithdnoimsrodiZeed into the
28, 130, 131, 132 and 142 (that is to say the am no
?éd% at these points are N, V, R L, S and |
respectivel y), but not at positions 22, 29, 41, 48,



66, 80, 109, 185 and 186, then the portion of the
chimer conprising at |l east amno acids 22 to 186 nay

wheoodarisged from F12-Vif, the renai nder bei ng PEr/iB20eb/001519
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formthe second Vif protein.In various aspects of the
present invention, the Vif prqotein of the present

i nvention may be produced by PaKi ng poi nt nutations at
the required am no acids positions. For exarrpl e, if

Fgf?le Yél%ﬂﬁ/it%ﬁ%?&br%zcgfu &%%Es%th} ?}1%’:& L eqfiﬁﬁgxﬂrﬁ%ﬁmefl Salqrg but will

Sggnetc’ﬂky wddntinRerdSasal pHahesRuiil BbspasiiolN, V., R L, S
and | respectively), then such site-specific nutations

(e.g. using the PCR overl appi ng techni que (Taddeo et
afryead99f)) may introduced to a naturally occurring Vif
. NL4-3) at these positions. Preferably the Vif
protein of the present invention is a nutated Vif
protein or fragnment thereof, which when expressed in

t Th@pileseir ihv@nti6 LRGeS0 Whe ﬂréﬂﬁ'n@htto? HISPInfEAbh @R ré?ﬁtech'lb%dmons It
The mutant Vif of the present invention may

}rﬁttatb@cﬁpfagchdsthah@ﬂémfemweég@n@s ite treatmkamit qmpéme @yatlve palliative

el etion or,substitytion. .
I BERRT R TRy S IE I R SR o8 bl Pammats s
nparatulmﬂvys pﬁslfﬁ’redﬁtB@tﬁuﬁmfhnblﬁ}kiﬁ&tdrﬁﬁryp%tﬁl‘éﬁfs|@@Wlﬂhﬁh the scope of
chni que (Taddeo et ah, 1996). The ability of nutant
\ﬁ PESERIHPSNORt | east sone resistance or
super-resi stance to HV infection nmay be determ ned by
anal ysing viral replication. Such assays are known to
t'ﬁltnfse tiekprebead inventiore car be apal ’@r&fdﬂ:esmfdcbbtdaﬁ nudkatich so as to
Alternatively a mytant H V Vif be reverted

01.
%femf’d?fyﬁele%sﬁ Guipsntially intibih jnpiag 4T @ Sicrign 4h @8 fagividual at risk
| 36,2 diklY-aRehiEca8h Prechehiss b
the identification o(f: fu%t hgﬁéﬁ(is]g?a}f@{hla&gfwjgg%t er eh@an HIV
elmﬂmengattené bydelackifig.cait aiofeast slowinghdée spcahtod the eflﬁdCtlon and

et Eal e R T Lo A YREARES Those vi ruses

i mplicated as causative agents of acquired
I munodefi ci ency syndrome (AIDS) and Al DS-rel ated
dBrip PesterpesiRepbodiment il thel pyeseat gpvemmm,nhgmdxs mrgvided ardethod for

gt Seiseler P LY e SRRt o Stk iRt g rrv-

verinisibloce hfrem & \patiérh) @insgidng sheotelHwithl theXeiviral Mector of the
and 110'. The viruses which cause the great nmjority
drresapl/mventianesq po i achieve) integration the SUY. et 651 ﬁ@ﬂjtﬁmtmducmg
I1ROLat ?r?to er Renethapll yivg4h %‘ng' St Ui eth f{let al., (1991).
group. subtypes of the group 1 nc & ‘sub
AAI;ﬂerﬁaﬂwbuﬁlb egitdvilebvdetdrymucheddiverd toh cthér pvesent

i nvention may conprise DNA or RNA. They may be

si ngl e-stranded or double-stranded. It will be

QHﬁgfaﬁbﬁQﬁ' tlﬁéf 1éntiVidal lv@&impﬁ{‘ﬁ Qﬂolte rrg ﬁBﬁF‘% el% éaﬁﬁ&? Monitored
pol ynucl eoti des can encode the sang pol ypepti

rsing) ¢.goPCRhe colggetionadth sfuetengerititernt hyﬂmdwamons
addition, it is to be understood that skilled persons

may, using routi ne techni ques, make nucl eoti de
hbshddetilit0BembbAfiodo not affect the pol ypeptide

sequence encoded by the pol ynucl eoti des used in the
invention to reflect the codon usage of any particul ar

host organismin which the pol ypeptides are to be

A pharmaceutical composition is a composition that comprises or consists of a

therapeutically effective amount of a pharmaceutically active agent. It preferably
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expressed. The pol ynucl eoti des may be nodi fied by any
nmet hod available in the art. Such nodifications nay be

w@areitee®ut in order to enhance the in vivo apCT/IB2§6/001519

or |ife span of polynucl eotides of the invention.
Pol ynucl eoti des such as DNA pol ynucl eoti des may be
produced reconbi nantly, synt heli cal | y, or by any neans

avai l able to those of skill in the art They may al so
be .cl oned standard t echni,ques..
S P ebtBBL R GERETENF SBtor, Gtk grsigems (nchuding

rc%ﬁ&[ﬂ&hﬂﬁé“the@&ﬁj‘SAcJeﬁfab%Xé‘dﬂ%x% é&sliﬂl%n?ﬁﬁ)r( ﬂh@fa}é@i%[@ﬁ& are well
chain reaction)” cloning techniques. This wll involve

dfmwngmathpapharmacqutma{earé qnd. gre dcfscab@ﬂ;tfowxmpteo in Remington's

eot | de f anki t t argeti.ng
PRAmEReU R e O EBR Yt o T PhERRG i 198, e
RhbiTe bs phatiracaifidbioiriod &itifENidr dilueidNin @btsaediaﬂwﬁth@agard to the
an ani mal or human _cell, performng a ynmer ase chain

Aegedadorrontsd e eeministradien mdcﬁtabii@rﬁg p&a@eﬁceutwal practice. The
[ gi,on, he
gﬂ'&x{rﬁe{c %}161 osxhgx? %%/ Efsﬂ% lljsr%l %é) ?ﬂ gagrhlgglg tB the carrier,
mmqune opdiladnt amgrsuﬁﬂolg dindesiayd lulamm’{s) Rgspehding agent(s), coating
I|f|e DNA The primers may be designed to contain
%Fﬁtéﬁﬂyls@ yhdisng %gepggp enzyme recognition sites so that
the anplified DNA can be cloned into a suitable
cloning vector. Protein As used herein, the term
"Horaoiplesndf pirrinacesicalingteptahi carpersypeinde.dr nolagpld, egater, salt
as [l as |t pol ypept i d conpl exes re.
Sart DEo i St Rp B JitsplefC St el RIREE Gs. polyethylene
GO Brorile Ogﬂyg(ﬂV b6 Vm dIE BiiSars, ALl MEE dadledeC lathyldsBE magnesmm
erns pol'ype and "pe tlde refer to a polyne
|St¢awﬁ ctale, herfpstotse rslicie eacagl Higcensi garadii a«rr@rp@umbdfaﬂy acid

SEHRBESALY SHRTORSIAGES, Shafhal H5, ST B

Q@Qﬁlbﬁe@pob&iﬁyﬁn@h@bmhﬁ@theflik@ct ion. Variants,
Derivatives al ogues, Honol ogues and Fragnents In

addition to the specific proteins and nucl eoti des

RRRLk %g@%ghg{eem% htaﬂﬁao%ﬁﬁéaq r&)rﬂ Bé’lﬁﬂﬁé O B S8ministered by any one
enco s vari erivati v anal ogues

Immﬂre) ofiéshzdatbnf nﬁtgaé‘asms of zlnsumao‘sﬁory or tph@atyo tr:rpeoailyoh the form of

t he resent i nventi.on, rlant of. a n seqguence .
S0 GO BBy et b R o BN ik DT SR BHIEE Sty in
rtﬁ§f(9H1e§f faphed éﬁﬁmﬁfﬂgr@(cﬁﬁéﬂs Qﬁchnécécﬁtﬁﬂcﬁ d’i‘%@oiee%i‘ Gwi@apsules or
has been nodified i n"such a manner that the
mugepegharchéormrorpn lagmirsineovitll exdipienfiseet mdhe famapingixats, solutions
one ar i.ant

B ops BT R St OndBI L OR iealart dR can be injected

PeRSterAlL | 6y NB@idple alnti@BavefRIsAGE MBAfraRAGMDY, MatiBbicohrly or
of at |east one residue present in the

abaaepysipe Ear prmgtepl dministration, therqprgsitiopamayee best used in

L

\eabht dalth offontRditidriciad toomaled thersefitias sgtic O«ﬁt,h blood For buccal
del etion of and/or addition of one (or nore)

&¢ i syblingial gdwimstenioa rthe compesitagy 8Hyedd a@mrxﬁﬁtﬁ@dtlﬁa%m form of
U018etk BPHEARE RS EhbeGorRALERBPE LS hbAL Bnit:. | eas!
| uncti ons.

one O ogenous

There may be different composition/formulation requirements dependent on the

different delivery systems. By way of example, the pharmaceutical composition of the



The term "anal ogue"” as used herein, in relation to
pol ypepti des or pol ynucl eotides includes any m neti c,

W0 b@b/11866 a chemi cal conpound that possesses apCT/E906/001519
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one of the endogenous functions of the pol ypeptides or
pol ynucl eoti des which it mmcs. Typically, amno acid
substitutions nmay be nmade, foHOexaane froml1l, 1 or 3
to 10 or 20 substitutions provided that the nodified

sequence retains the . required actjyity or ability.

ARG By el ey i Fosmdlatee] Tq R drscilcisie agpil-pump o by a
Nefichal Wk Jor (cemblel, BY 23NBAIOGHAS o hALSAINSr Hhaldin or ingestable
present invention nmay al so have ‘del etions, insertions

0 ﬁOIS@%tOif patentsradlyoh Vdm?}ndleac_emoslegn @HJ:ﬁsmWadtbymehbjﬂwlble form,
afox! c!le%][\}érﬁ/? ti')gp gcfer %%pﬁﬁfq%%}r‘g?@%g&?ﬁ teulgxglgcgllléryor subcutaneous route.

equi va ot ei’n.
s Abisiriativély ohs forauldinmBeebodesigned Bad Selvbredibyi Yo@l fdu¥es.
in polarity, charge, solubility, hydrophobicity,
hydrophilicity, and/or the anphipathic nature of the

r t tion . . .
¢ By o0 s Btk by JoR}RARIE OlplREN, B Bl ffsgting virel
ailifq:txbi_oas::nﬂﬁ' bhaﬂ@inﬂﬁﬂt@@bdﬂrédtlgda@ dal?dgn@lleid ;ﬁd‘iﬁ@oﬁ%ﬁﬁt, preferably
pesj.tively.cha am no acids include |ysine an

b ﬁ%ﬂ}f{%'ag ﬁ%ﬁﬁ%g a%qua%ceaahpﬁom@eﬁ%i;@@a\fwﬁéq %t gragere. When the
IpSY RIS Feibi A8l adiARRN L} G théﬂa:nﬁaéic' RELUER amount of
| 'euci ne, isoleucine, valine, glycine, alanine,

aspdeiagperd adinisteied epag dypialy borinothe menge of from 1 pg to 10 mg,

phenyl.al ani n an rosi ne. Conservative
sEPSE%?@%?’iOHhﬁO%é%%Dt de, for exanple according to

the Table bel ow. Amino acids in the sanme block in the
second colum and preferably in the sane line in the
t Hptalie ob Inaket megjeibeckudessirgalt byl niaanmelirhcalshie enhanced by several

"Fra nts' are also variants and the termtypical ly .
ot G T T B s ol et Mespor it 1o ugs of franstection
PadeniyU Gheigiédloft fiRbe |apeh inBfuE e8dtioBid RBEntE URGH leRRAbIEY calcium
or, for exanple, in an assay. "Fragnent™ thus refers

Y: .

tehogphaier ansl REAE-dextrand| and lipofastang(fncexample lipofgetam™ and

[ a e h. pal ypent.i or . . .
oAV duPabh D AP REFUHES 3% sminets with e tramstection
sigentiardodieeandoipasitiolNA t echni ques such as
site-directed nutagenesis. Wiere insertions are to be
made, synthetic DNA encoding the insertion together
V"l“ﬂé“co?ﬁ)(%ﬂﬂ)nsof tht g%bﬁQn\rf%‘@i'oﬂ.Qﬁ Q54 B8 ROGHY; n%)nﬁ&hcttilaﬁ with other
nat urallyoccurring sequence either side o €
i angieeitavival divpe.in phtictilanaki-HEV meginserss sichlas AAT aidnddl.
convenient restriction sites corresponding to sites in
the naturally-occurring sequence so that the sequence
TBE 136teS W aWlintillsthAien AR BRIk A liEscRBEY TR (ifie A198s a guide si
synthetic [a)NA Iisgag gd I nt ogtjﬁe gut. TheI Drl\ll,%&?% Ph(sera11 guide since
ex pkBksdegractitiaree owthriee ablet to tderinmeentaddp the oplteutcheoute of

encade rotei n. These nethods are only illustrative
J Iqlﬂlég?fg(?ﬂe SRS H%l?ydpet"g%‘ﬂ?ﬁ RAHER ISR he ar t
for mani pul ati on of DNA sequences and ot her known
techni ques may al so be used. Pol ynucl eotide variants
viturthep pegferred ifsaterosani! sembpditoents pif i thie seesest dguienties . will now be
timsation.is. known in the art as a nethod of
gﬁ%ﬁ%@?%&%@%@f@%eﬁ?{aplfﬁer ef or gene expression.
The redundancy of the genetic code neans that severa
difhenent. Madaas andYaede the sane am no-acid. For
exanpl e, Leucine, Arginine and Serine are each encoded
by six different codons. Different organi sns show
preferences in




their use of the different codons. Viruses such as
H 'V, for instance, use a |arge nunber of rare codons.

w®ypoosharsgé Nng a nucl eoti de sequence such that re€EIB2006/001519
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codons are replaced by the correspondi ng comonly used
manmal i an codons, increased expression of the
sequences i n mammal i an target4éells can be achi eved.
Codon usage tables are known in the art for mamal i an
c?}bs, as well as for a variety of other organisns.
Pré& %rably, at | east part of the sequence is codon

0 hﬁ]sed Even nore preferably, the sequence is codon
Eé ARl jip 3 dezivatiys clang sfetheoFdymphehlasteid eFM relbime, highly

a;sk{lﬁltbgét fo H?%\'ieg}&%ag#lé e?fe%to@olkts haty ah%@g’%ﬁé CEM A3.01, CEMss

f aci es the tr er o nenti
e@Vara ehabni988), SuolhegiSmithnetaadds d9@®nmﬁl RMI1hcdlBeLpssendl., 1995)

i nventi on, anpl e tors used in
B R e T Y el i R Pl SR dans it Uk) and a
SESRE

S e P PR aney 293T
t¢%hsfve¢r¢ edropagated Mosiscaneds oM@lﬁ@d gbulteetd’s f dedie  (IMDM)

vectors conprising the
.%@“ﬁ?ﬁh@%@ggpﬁgggﬁin the invention and/ or
expreSS|ng the proteins used in the invention.
npl es of vectors used in reconbi nant DNA t echni ques

i Hema@ aepnatal apukogiges Wer nuatied drash smbilins] caribionsslanesntrifugation
P |
L L SRR Mg R A VIS 88 K65:8) cer 1

V@O‘,IB overe E%roﬁta‘t apnygativeaeloliomusthe Oﬁ)@eTlcﬁlldﬁﬂﬁt&m it 1T (Miltenyi
nked a control_sequence that _is capabl e of

’(9\tﬁcd| gy gHioy fée¥pfdsdugh & YHE) codi iy seiyaenkmobpe were
t
Qe aRask bﬁreﬁ(l)w dl%tcﬁ%egfgh %f{g‘ﬂlﬁ Bﬂﬁg BZA aﬁ%&%@hat tind anti-CD45RO

vect or. e ter rreans
cAbhy aespattsvedie GEID iPheriagen™y) CD44eT aynphedytds foﬁ‘é Rful'tﬁxieﬂ dor 3 days

funct| |n thejr |ntended manner .
r’é‘gg]\;lt §io LB ’&@k@ro Xy 19 ﬁwé@pe tV&rﬁe@oéﬁe}ggum containing
a u pr, |
NGRSl TSR 8 BOEE 8  of 1.

cdmpandboaswiGehmane awhtn cthe spemaame,ﬁ DifitebeadsnOTF/CD28 T cell

sequenc e _nodi f th ition
PR Pyt Lake Shrcsts DU Rl i Bh SE0SReAEERD ke
the |l evel of transcription directed by the contro

SBquAHsES Nore responsive to transcriptiona
nndulators The vectors of the present invention may

an orﬁntlslﬁgln?ecsgp?%x@zﬁag rg%lrl%ré ed (L)Jl??'a?é ciiltngé %&ymgﬂ%&ﬁ cassette,

t(BeniX pt £55907) éditodingaltinbabe rhaer B tow REARRAMdrVe Browth factor
regul ator _of the pronoter. The vectors nmay contain one

GPCepinT A Y @R )amnder e faatiroh of e, plmnhQﬁiycamlma:se dBGK) promoter,
i ?rczayﬁé‘clﬁne(ﬁ’f hCRhRYiRal ’%‘égo?gn}ﬁ?f %88 ?Xal%%‘f The F12-

f ans transforma hos

S\&MN casl VpPAabkyctbisnked dlnaisadbe Hﬁ@éi'tlﬁ@ @OHCRQamphﬁed 611-bp
ggotelns of the_presentinvention_ inc]ude

18t Yr el ghimg i Sehsy aseduench é@spé%pfrebsgn tBp Gl piltle 1 itlemP AN vector.
h
A LB PR PR R AT R R GRS EPabEPAfs v
weed ay vif ECEesmg]laed ubing e foHedirgprinidre: t erm " pronoter”

Vs AR e B BE B R PR R il

pronoters to pronoters including upstrean1e|enents and
enhancers.



The pronoter is typically selected from pronoters
whi ch are functional in manmalian cells, although

wQ@e@katyes i c pronoters and pronoters functi onaPCT/IB2006/001519
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ot her eukaryotic cells may be used. The pronoter is
typically derived fron1pronntg£ sequences of viral or
eukaryotic genes. For exanple,“it nay be a pronoter

derived fromthe genone of a cell in which expression

i S t 0 PRY.YA i ROt :
URE, e T A B B gence i
e AL(BOR anasifipd drapinents aod clanmgtjimgtions aetd fully sequenced.

(Yicasnrbicg: wop Romoihe e e PP AN Vi el R Vallant ot
Vi t I : o
i 2ned) BEPt RS BRI CHEER AR, S CIRRPRN, Bimying chimeri

(WM LT iRb e R OORIEIPAN Bifootied Hhe SRECIABMhAIET 4RRY)actdER F12-vif
pronoter” or the human cytonegal ovirus (CW) | E

pargintht esmaihingrify aaliso atids afl Wahw#(Suia2PAdF endedes a chimeric protein
pronoters to be i.nducible so th%:E the | evel

.
CipFligs 5y AT B RSP GBBRPGCNKD ExsRotido L BNgand finally

duy. e life-tin cel . ' L hade
CPRAY Eoblde g BeRL np GFed  Sh RS oLBRG 170 o
Cpm-igef lﬁa%gwfe@thgs@ged mhadngg\?i@ !baclaﬂ?le.gfhd fisss v chimdrier genes were
rray_em)_lle ytealtlono urther at qr

o ind Sens (i, (@R Herm Bl oMo i o ds Hifib dpedutar clone
RS 8 ! C i 440 bp) fr ¢
DRy B A PEEBE C B0 8 RS FRAUSDE (140 bp) gt
des@rthd Bt -Evvenoifib evere stpbicedfredpectiyal e Shetthird veeipt was generated

gn%%é}%%gqy]rngﬁeréﬁ\g/‘tiy% ép'g)gségr éf\ﬁigatn%; g’&@ygﬁq‘ﬁg?tﬁ{egsiﬁﬂgxgpg genes were
taﬂgn&f &%Jﬁﬁe P g?@iﬁ g@fleﬁ{( 'eﬁx:}ﬁ eVéJ‘t&@ MBPERCAESIICRagments and

€ Virus has entered the tardet cell.RetroviTtuses A
| @680 Hudiohs erditctiasdent seqatroig. Mhs @4 2HdRANemd the WT-VifPAN
identified. EX%I es_include: purine | eukeng?% Vi {qus. it
( WeN)previgwan desembad e RGTEMAy HA (PReehpetpl, «00R glgsmid was a gi
[ defhci >\ ell | eukem a virus
(W: ﬁfea%lﬁé ﬁgﬁgﬁ;@eﬁgg%&gﬂgﬁpd%g virus (ElIAV), nouse
manmary tumour Vvirus &yNFV) Rous sarcoma virus (RSV),
FBredustiond psende-typed dentialyect®ks oney nurine | eukeni a
virus (Mb-MV) 3 FBR nurine osteosarcoma virus (FBR i
VBsAudoMppednieytivioal i veetos atachisravere mosduckd -byMeansienpsettsamgiection of
rine | eukem a virus (A MLV),nd Avi an..nyel.ocvt,o ' :
VRS St W) Tl ity ek ERi Y PSR UPRAEEhE construct
( ARS8 98! Bigr&8inki Gig, Pol, Bk AN IRy 85d BRYDME . Goplagnidrencoding
fin et al., 1997, "Retroviruses", Cold %‘grl ng
Hehebersiculea lseraatisisyenpelepe ghweprotaiLCEPVrG, (Zaemygied, 19R7). Cells

Var nmus 758- 7636 i i C. r .
BB S 0T B St M DRI, it A s e
exampl @tiodey thEen@W(Hl Rozhel Dinghbstcsayo@ritony dIddiampolis, IN).
the NCBI Genbank (Genone Accessi on Nos. AF033819 d

ABop3Batants reerp eraptedy48-7Reosy pHers Bansesfioge i BV low speed

divi.ded j.nt [ es: 458 -size filter.
et R ¥, R GO0 S s GBI, 64500 pgre-ize Sk
| V6] SeseRvegs oplpslateli betrafsdubitmeofrdispwith eprielséifgtion of the viral
tr %2&.’ I('y[r;g;eszq%d lgorr]mgﬂga%%g TWas Rfleved hsailng stgggar[ilesgglﬂ Asay and p24

Ag ELISA procedures (Coulter Corporation, Westbrook, ME).

Transduction and ALNGFR immune selection of cells.



the lentiviruses and the spumaviruses. A review of
these retroviruses is presented in Coffin etal., 1997
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gag, pol and em which code for virion proteins and
enzynmes. In the provirus, these genes are fl anked at
both ends by regions called | #3g terninal repeats
(LTRs). The LTRs are responsible for provira
integration, and transcription. LTRs al so serve as

enhancer - pronot er. sequences and can . .control the
e@ﬁﬁ%gvsreoﬁmﬁgg%q#ebmn%cuﬁg%@eé}vez}ﬁ% ripaY MgH s gapernatants of
r gAdhoy sV ah p%éﬁﬁggég?W%é EdciBarRll wiBS] xSRAUSNCS & final volume

| ocated at the e viral genone. The L
t hE2red (VY faore O dterft)j andl cesteiduged ¢ 2, 200 apmdan] heurdnthalpdsence of

into,thr el S ich are called ID,. d U5

| BoGitc £ HEieofh Rhe 4bhori BUE wel wths i S g st complete
t AR dfiiA\waR ddded eTiad B cfid 0 BHRIHEAURRCB oA BREALE Rl oROWRek after
ends of the RNA and U5 is derived fromthe sequence

uspigerlationt yeflow cytmanesfy aralysiRNE ATINGTFR exgessiont (Fé CScan, Becton

t he . . id bl | t

D0 R0y B B O RIS A romocona
| adteely @04 (ATCQY iRuzkviRBAVIBNEHHER LishycSerythiRn- (RIE)-codp@ated goat
pol, env - U3-R (3'). In a defective retroviral vector
gBHbFOUSaeTURL (Sahera Miotelnolneyabawsiatess Bywpingham, AL). Immune
fyghin &?lALﬁ@PRRc&Fs%g%n@oéﬁ:ﬁdJ% %uagﬂgt? ol L SN MiniMACS
repeat ed sequences. an represent Uni qué

seprebands (Militye Borndnd, Sengys/atl CAeaddsfliggnornke manufacturer’s

respectively. st _range and tissue tropismvaries
b’é’F&}é“é}‘Pn&i pae CFJEeP\_’rgWi WaisSRY PR %ééféste% Pripyyrg T cells were
spaskhi warmadiﬁ@@tsfms&m&tt& BrlofR3H HSh {188 06 53t 004 ug/mi;
a reconbinant retroviral vector. For this reason, many
g suhemaleyt wopeed metht Seshavediusenfteiovernighyantibetibay ALNGFR”
t hat has _an enve e protei.n called 4070A i.s kn
-l e rSE s SRS inesancias 5 thendor e thes.
human cel |l s because its envel ope protein "docks" with

anRilRSR M Cadai@fsport protein that is conserved
bet ween man and nouse. This transporter is ubiquitous

a 0 Vi r f, Lnfecti man

SR CATSR LRGP ARG A WS 0Bt oo
bengf 00D sizespetomtddyby 1D5BIIRPRGE, @idrtanefernét @wHstbond ECL
t ar get ?pecifically restricted cells. Replacenen

t of
tHECERIEn@eRtrane emerBIBgddtlcefvhalfiene D¥)aky el%ctroblotting.
emfﬂ%keﬁleg efe bRER HU, cfw—t?{r/trﬁ ﬁﬁ}fghfl%g Qﬂlé)téx at %{?gf?l{eglperatm'e, and

specifically certaince pEs. n
ctbh éubupsied doeypgltgt 4THE wier the" sygropriite prinare AOVHING! 11y, Vif

D PSS UET PV Y Do i g e through

ofhe RMOSIRARERN ah ReRGeREGRAPGR PRoerRRCHRGIRA of ATDS, NIAID, NIH,
;gqgonents, into a viral particle capable of infecting
¢

esget MEBL dnd wseflat 1 i1gi0atilutine. The gbbit pelycldanak Abdesinst human

R Gl CRERie ke B o FPE apfusel b REEE. A serum
NsWaiMéd BbmCANANDS ?@@éﬁﬁ,%&%ﬂ%gﬁﬂl Q{Acﬁn%%r {!}Evdp bFotQhE Gvas used at

ggzthe vector to the target ce _i's Tncapabl e

DAeepltigantibr bisdingawpo visualissr obiu derserrdésit penaxidase-conjugated
,r,s%&gn%:é,b{ %Jgh ?&lri-é b%l(i)teasndwarn i\%ugxilat&? gb%:ap g lﬁiéltug(rt)lg g)g r]f’? fd,J)OO Elxlrgersham,

reco rovira
| iR Chafont, UKEY Meehhah@d cheneiniMsEecY 8¢di&h (EBUL Amersham).
anot her way, the reconbinant retroviral vector of the
present invention is a "reconbinant lentivira
vector".



In a typical reconbinant retroviral vector for use in
gene therapy, at |east part of one or nore of the gag,

w@olocandeeny protein coding regions essential POF/I1B2006/001519
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replication may be renoved fromthe virus. This makes

the retroviral vector replication-defective. The

renoved portions may then be r &bl aced by the

pol ynucl eoti de of the present invention to generate a

virus capable of integrating its genone into a host

genone but wherein the nodified viral genonme is unable

t Nopthgaddoeanalgss f due to a | ack of structural

proteins. Wien integrated in the host genone,

eXxQEMS3BM1 el herd by i de r itk 0 :
in, for exanple, a the?%%gﬁcte‘? c&atrl{géhg(? ‘gﬂ%i"i{gﬁ’%@%& (10 pg/ml;
efGadiochemi® fort e howanSoert RNAA vol PRI ROl ek At Reoent (Life
sit.e of i.nterest Js t.lgli.cal ID)rS achi eved by: integrating

t HEWEIQsiER | dBE+ FaithsibiyreidD) eexndingdnmanufagtures insyctions, run

P&kt @gath@fdlfﬁﬁlcfehﬁ&Je %éﬂ, Zi‘llanéﬁ@ﬁte? Bgﬂo{ﬁ%@?y N éin?rﬂbrane (Hybond—

coat; and allowi ng transduction o a
ROp| Amershan) Hefeapillagetrawsteropiobed wittc1 O dpramg df/PPPalabMled 1-kb
pare suitable [itres of

pr d, _for. anmpl.e .t e | )
CRIRRER Semshl PP Lol BB dastion Biiba ¢stemmhayical Corp.
ushqgu@,ggypig@gi &t 2 «<a0[.NGH0 el cell line

and the recoﬁbinéﬁ?evéktégfﬁ%%%?—?g ?éﬁg%g?ithat t he

t hree packagi ng proteins can be provided in trans. A
"packaging cell line" contains one or nore of the

r I ral .gag, pol and env genes. The packagi ng cel
I?ﬁéeﬁpg%ﬁggk the proteins required for packagi ng

retroviral DNA but it cannot bring about encapsidation
degild et foukd ' bR 6T o, Whe

r econbi nant vgé?%§w§§§?§?%3%§&%%ﬁyn cﬁé%?ﬁﬁeﬁﬁﬁ@bgagﬁyadmﬁai
r E4itdlY-i SIIBALADEHBE dhdvahedt BietepRedagics Cdlehbial MIS), thd'Bolecular

hell er R;Eﬂéf ns ca& .package the reconbi nant vector to

pf Bg?fc% 'k}éééﬁ‘B ﬁ’grﬁ"lﬁ/‘g‘?ﬂ)@ﬁﬁ teibbs,THI%).vihe msolgtubakelones RS
SRV PSP A AUSHER SR el B NER, ppgmrn v
Thiadlyetroatsd hark. RédenFIMAQ NEH] Botherdd, acRF \aihllsegﬁﬁlieﬁ ranging from

B R Bt o oot 447G b st twice with
aPBS. A1 Wb eidrRuddlly résuShadke if @g@m&l?%;m%dé@gga Itfgééa%ﬁ aPb.5-1x 108

target cells are known as rep
veduiriplicpksrie 86-wilkplptsl ¢nitk supdrdeaints went hasdesedlevedy @ days and

t t/ et..cel.|l genone »wi,t hoyt t generati on of
p% g??& ?a %f())a/é h rtlrlrftﬁTteC?g rrg& rfigpen e@uﬁiﬁy‘”&’ sy or p24 ELISA

aoHowalgl seandackaetdigrdsi nes is presented in Coffin et
ah, 1997 (ibid). Retroviral packaging cell lines in

1 Sted— kagi ng cell Iine
are preferably used. This strategy, sonetines referred
R& gs the three plasmd transfection nethod (Soneoka
et © 4fve that thy ghigeerictpsotgiss ent ¢xpiressed ipr Fatddriendernfmanner in
208 REAE8S LR QEPSS hFYSaSIeR6S, Lhree recqnhi nant
events are requcﬁgﬁég&tﬁgfrle W‘ﬁ%@vﬁé’ VY PA° B}gotﬁﬁggggﬂl.t% and the
recaghigranktorct (s ayoastelof ThgqFig. 7at ed by honol ogy,
reduci ng or elimnating honol ogy between the genones
of the vector and the hel per can al so be used to
Velb16-8ell BRtR%O PWED) Qfrert SRL JakAl 400V tent qhel per
virus producti on. ,&n ea{rl ﬁjgrﬂr?get%l é\l/S teo%g?lgbfeﬁ&tﬂ?e nglg%chleéﬁa’ 2002
pad¥agratgine siete sizmbactionated bySDI-PAGHE, et tlahefesEe e B¥bond ECL



cell lines. Transient transfections may advantageously
be used to neasure |l evels of vector production when

wWOeewbarse@ar e bei ng devel oped. In this regard, PCHMB@EM01519
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transfection avoids the longer tine required to
generate stabl e vector-producing cell |ines and may
al so be used if the vector or4betroviral packaging
conmponents are toxic to cells. Conponents typlcally
used to generate retroviral vectors_include_a

ewEomlosehacgRipgss| (Hrstsims, Llﬁlem%l@#ﬁoateHé%dEﬁgekﬁféobloﬁmg

8‘{ e§! @e@%o@ 35 b 18\9%@[1{}’ ngud N$a then 1ncubated with the
ynu eot | ector “production invel ves transi

taipqms;frm pomanyf AanIWler‘éf oibbithesisernor{iivnesivss, il 994)#241} was

CRORL D TR CBNZds JPeush GHE Dt OB pi Ratprojee Reagent

the Parn?S(MBmHV@muDB INTALD, lNiﬁ tB&héRh! QDY aénd5usédTBs 1:1,000
The polynuc eoti de seguence nmay al so be opefably

| dihk®d. t 0 an i nternal heterol ogous pronoter. This
arrangenent permts flexibility in prormter sel ecti on.
The I entivirus group can be split into "primte" and

" DR pdkdi e e -difEeRith 8 SceMhilap ElaBRitE ih e IFV QW@ @Eig 2), Chim2 (Fig.
i ncl ude human i mmunodefi ci ency virus (Hl

c%ﬁétandecmg@n&ﬁgafmqﬁhﬁw %mt@gprrmwmewh@ne%wf -Vif (Fig. 1C) and
P BT b e SRR I TERAAE IR P s e

pr ot ot ype ' S|OMIVIYUS vi sna/ maedi virus (VW), as well
aBxAisle 36! Riuesht Vafionbieudd inhibifs iréplRBEAPHEITIV15n Vi dells

(CAEV), equine infectious anaema virus (EIAV) and the

more recently described feline i munodeficiency virus
(Wenitiablyl coopired thmmtnm&éfanmvefnb@ctmwﬁ thephyge, chimera with that of

G Bn tniectner FOBBIe Dol el A TR s it the

tm hEREINM Clése NA-Byatamd MODEST 0 JYPBE:, FA sBowOhat USIEm1, which
Is that lentiviruses have the capability to infect

bmrnpr@ﬁee it hbteémmah sigien of Himyie 13 10 WIVéI@hﬁ?ta‘é&ya whereas both
Fx ra?lhr 3&?{&6&5@#@%%&1‘1 era\ll d?rﬁﬁi%s ?ﬁ@ll@ \t”xg) 1nh1b1‘c HIV-1

non s such ose

ffﬁph&tmmhei,mmc tempdrable no tHat DQF BVif.iAldrough ﬁmﬂequence of F12-
Even if the infectjon, of. hon- gIVIdI cells is a

p¥&lUs ishertqran @3 dhat Bnthips ¢ Asaa GRS FRE O Vs 9 unique 2a

%:{Pbl didutiBhs r?%%stg\% 8{3 r195"dn@i rell %Etnﬁt&yb@tslﬁgﬁﬂ?ﬁg%e@ﬂﬁn that of Chim2.

cient 't i on. ese 1 nc¢ludet he expressi on
oThéﬂeré fygom k(e&wbbav@mrtamljetheaeffect I IhimYadi c@lnaaaeson to that of

b1 253k phiriidof HERe RSP o EPR et Dapidt g bt of Gpjm3. We
t{?&lf?éatthé’ ﬁqVQﬂllgﬁ@g%cﬁltmﬁ3thCEM@QF@ QB} EM S\Sp -T1 (Fig.

(Re and Luban significant reduction in

C @5 périssi veecadhs phye@@cﬁng difieny edthoX4 Wed-3pd] \Vad Hatdhe M(BE/ of 0,1. In

dﬁgﬁﬁ%ﬁ%&g'(ﬁymﬁ épﬂiﬁryﬁz&ﬁ}{uf 5qp}1%|gt1a({nﬁe¥esl lfgge%#l gtéb grllgr\gg Finally, to test

Sﬁﬁqﬁlﬂﬁﬁ&y(dcu@lty bFehﬁdoaguﬂmgﬂanﬂstHw 1i grabd) Gvevigetl @ﬁe PMI cells as
H V-1 LTR Hrom)ter A nore direct dep endence on

eibpraskss T gwllrieg thitsionthe TaeeiompriTaHE R 0y G SHgm (g et al., 1995).

e e O T R A fg“’%g‘?ﬁﬂgﬁﬂe HIV-1
( EMRr fBRcElr 8lone B &R MA@ 4. €t ard an ﬁz%ﬁ)for Eﬁﬁlt ﬂﬁﬁ[cﬁn at day 6

as already described for retrOV|rus vectors
eposainfect®m8Ns shojen isldg. 8D, cells expressing Chim3 show a four fold less viral

release over mock-transduced cells.



of a new generation of lentivirus vectors able to
express the transgene without integrating the host

w@emore1seoul d be of a val uabl e i nportance fr onPEI/1B2006/001519
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bi osafety point of view. The Tat protein regulates the

| evel s of lentiviral gene expression. Due to the weak

basal transcriptional activity“of the |ong term nal

repeat (LTR), expression of theprovirus initially

results in small anobunts of multiply spliced

transcripts coding for the Tat, Rev, and Nef proteins.
TBkarhple 4e268 8 3 idisitsi 168 kdplichi GNELHAAID and RSHINGi ntratrs in cord
a sten}FOOp structure (transactivation response

eble eriyeAHD4+ TdvmphoGyigscent RNA5 thereby recruiting

a cyclln ki nase conplex that stinulates

transcriptional elongation by the polynerase |1
CPrpdctixate@ICTIer "ﬁﬂ)j'mphdch’&s detiysilicbwatordibloed ©f deathy normal donors

tant Vif is he pptrol of L : , _
%@ﬁrq@ %Iflﬁw %@ o y Ofiénf%ﬁtgg SAFE'}% é&%{l&-&e]gL4-3 strain
o Ye M@E offa, qﬁ'cbﬁﬁr@s’t %o hﬁcﬁﬁfaﬁ%@%d kY5, IT ly-ﬁli}ﬂﬁ)cy&@é@rﬁ'ymg the

design therefore allows mnim zi ng expréssion of
i mieppated KB edne ebritm] HiVel ébfpcticadibeougyout the eXperlment as well as

c din ced at, ver g I
EESRERE 4 A SRS P Y o LUV E N Golbte derivea
babhes ARTQLRGIIneN aMd iffedtes Rei tht R Phdvdcukeelatfe HIV-1 ADS at the
systens. |In one enbodi nent, the lentiviral vector of

t NOImfdskedtigiWent i on i ncl udes a sel ect abl e marker.
Preferably, the selectable marker is truncated | ow

affinity nerve growh factor receptor (DLNGFR). The

C pRAle FeUt i3 des hECRRR the TepWcaiohi dfiAvif HNEF-Y én GBodérived CDA+
Factor Receptor gene (LNGFR) (also referred to as
pIdxmphodyéesnot expressed on the majority of human

hemat opoi etic cells, thus allow ng quantitative

anal ysi s of transduced gene expression by

I TeuRREititate SERtHE, thw FI2-Vihglldmeekhd r@mﬂi.%uﬁm}dhitory activity was
Fl uorescence activated cell. sorte an%h¥5|s

esameeémtcﬁm e MRseee phyY beY heVs o pramspisdye CEM A3.01
CflacR %ééﬂ?%n%%ﬁ&c XRIESHP Ry TS 1 HNFERMY0PE.1 (Fig. 10). As

n as a selection
W@k;ke%fed IRy em @eé@hét&eﬂﬁbawai M6tls ARl Whmceameng while it
f ound vilio 1994. A truncated LNGFR DLNGFR, i
deﬁ'mmnldg@rmws voellb irowhish AV TTVid isswippliedin féafﬁ’aRR@ﬁﬂwhb’ AvifHIV-

R A S N R R

pfxﬁﬁ&ﬁh%'tﬂe‘{tetﬁ& 'diﬁmwlfkiéé saiel tﬁéﬁr@lﬂnmlrp@e{sla St ShtRn@ss Avif HIV-1

nonocyt macr ophages, |ynphocytes or hemat opoi etic
sQemﬁqﬁhbsmkmﬂymmﬁmuﬁﬂhaapau@ﬁKFgwé@bndent del i very

systemis used. In this systemthe lentiviral vector
is introduced into one or nore cells ex vivo and the

C‘Elx Ll(fﬁl.)théi‘ 8&1‘3%&’:'\)% {PYE&EADUM P 1yriishdR ek @ck Tsduced, F12-Vif-

lentiviral vectors of the present invention nmay be
adnd Ghith 2tredsdiiceh eelbuwvlthw(/P defeiqat mrmsyg%@raéwwegﬂ@ tegjcontext of

I maceut, I Treat
e SV L L RS R SRR
r @(@%@2" N 19T and 29 HSyst(R 5DV, 66k at1ey, ﬂeE@cﬂ%l[y In contrast
references herein’to treatnent include curati ve,
pad hitat weehavedprpyioptly [dastribed t(EDatmdk hereofonfrved @nak B Vif, Chim3

dldggsarsfcﬁsresc-{lg ethé Eeep 1tcarxrt?onnt of’ éotﬁ%ﬁlen% viruses although a weak level of

viral replication is observed with the R5-tropic strain (Fig. 11B). Alfogether these




particularly preferred. Both human and veterinary
treatnents are within the scope of the present

WO pweniises). Thus, the present invention can bePCBEEER006001519
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effect intracellular immunisation so as to prevent, or
at | east substantially inhibit, initial HV i nfect| on
in an individual at rlskfromguch an infection. It
can al so be used in the therapeutic treatnment of an

I t i,
FOKBESIL LS REEL I oY oBLEISR 9" Bk 8500, 50 o
| mslteddl@jr #;eNgfl be LoreimrtaMRSIs MfRGalvaBe @he replication of vif:
preferred enbodlnent of the gresent i nvention, there

i %e e WH@%FSaTh@tthf‘éafOFeomak if3riybeties icandidrie formpnii-HIV gene
[ ti I
PRe P B SHBE RO, CRR Iy SRR o fpant negative
cphdnotyipt fin rdgard terthe elifechlof Véftasaunterdetiag ficeg@ifithe HIV-1 restriction
\/then gso as to achieve integration the H 'V nutant

Loy ntroducing the cell into a patient. Such ex
vivo nmethods are described in Ferrari et al., (1991).
Alternatively the retroviral vector nmay be delivered
t Bxample|§ -i Ghiwidy eonfeust siyviael edvapfageite tremsdiicddr admpared to mock
VeLt Lrmei ucl ean nomes of cells can be nonitored

unction with sequencing or

Sout hern hybrl di sati ons. Pharmaceutical conpositions A
phar maceut i cal conposition is a conposition that

berppyestigatsy whethst sthimdftrapsdursr aplist et shost fselective advantage
g e e A —

cwith n&rck-tﬂmlsdmed celfs 1ﬁ>equ¢1|p£<51icﬁ~tn6n (F0:309] O@l1scodrb et splifed in two
t hereof). Ac t)g?le carriers or djluents for

tPRIMERYRNE:oRe eiaernd thegthse pre tnﬁ@t%wtha@eﬂwr;alﬂm -3 at the
3y O SRRl oENBTR o I B0 s v
Gaimidated gdialy 201886 ure Thepredsininoe N(ﬁFEIvaas meeetotddclat FACS analysis.

Bl 5o el LA PO HER 5P dBERRG S R il afer HIV-

sihRRflen. HRARSABEE ehhmoém Bt AFIAHER3 - IRET Pﬂ@'iﬂﬁ&?sﬁhb&iaéells is from
conposi tions may conprise as - or in addition to -

caite |5eh1gh@><@qnppaé¢d 1) rthedpcbrumhtceblmylnémmg) thet hiotid @he(rg)eu’uc genes

SR FPhRr RPN AN M b R aBP Rl )

acceptable carriers include, for exanple, water, salt

sol ut| ons aI cohol SI l'i cone, vvaxes petroleumjelly,
BEHEAS | T yn3 opentialE desyadsds in Ahaiyoteagome only in non

%%%%Lwelc'eﬁgﬁﬁ ‘ ’lex?‘eq e‘?sel %1@1 fis V!/la‘lc{h 8 c@lr%alo i c’tor human

VARGBHE 3gahaB{a)n, perf ume oi I, fatty aci d
nonogl yceri des and di gl yceri des, petroethral fatty
acid esters, hydroxynethyl cel | ul ose,

XY bMhO Y4 e i
A LAYk oL R BOCIR o K22 EnBRBIRRY b ominan
awgatorefactor,mwe evantlereid nitedt at tm:n],evelmﬁ I3 @ an relof3atransduced cells.

NGl by oo 450 e,
bR nch plinflsded CBEMOARIN Yadd pEHﬁxs§19é 'Qu? tT1 alligt Strikingly,

cont ai ni ng exci pl ents such as starch ose, Or In
ddpwd| aed GShlmiiv@tmsesm inenuchl orveer ghar thaa(dﬁTtbﬁ uther Wifsh(Fig. 13A)

esﬁggeo Juggn 5 %if erent spablhq}? 0£ gpgprrnes%}coneclfj tﬁe o] chslgllexl’zlit I ons




or suspensions containing flavouring or col ouring
agents, or they can be injected parenterally, for

we@apls6é nt racavernosal |y, intravenously, PCT/IB2006/001519
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i ntramuscul arly or subcutaneously. For parentera
adm ni stration, the conpositions may be best used in
the formof a sterile aqueous 4ol uti on whi ch may
contai n other substances, for exanple enough salts or

TSR3 TGS 10k B SEASP G fssome s

COMBIOSI04P e TRYt BRerdsbAtadl Gk qeRA JfMVith§ole®sMnOpermissive and non
tabl ets or | ozenges which can be formulated in a

caﬁwmveo?ﬁéls irethe @resewreahmceb@ e frireleaspme inhibitor MG132. As
ComaPl iRl Bt dle " OIULE TS AP RERORTCRED B Chim3 35

ry syst
phaverglcauhé odler Safsdsi ini Slrlb -Df célhﬁifdetﬁe mﬂeaﬂnn:‘neﬁﬁﬂhCMGTBSl induces
be formil at ed %mobe del i vered usin - pu

2OM Bk acenmpiation of ths arairias (g égﬁ%)aslawogﬁa%;gbvm accumulates
a !

pgf;tégﬁ\tqte}rlg‘l@ rtrebtﬂhazi‘x\ltlﬁls 1%'3 tﬁées'clggn%f)té?f?lhgn&?éru\?ffé)m? f3B lgwer panel
amd ﬂ]j}@bthlbkee ihipontantliy o hAGE! isvestyctalidy ,inf westarx ahipt enalgms only in

venous, in r. or ubcutaneou oute, . _.
bR RS ing ol MBS e Tesne B Haes b pima in MG132
detdtyeredsb 1§0t1|38r OiRBe ALY NURLROtLHRE/ VRELAL Sthat Chim3 is
encodi ng po ypeptlde conmponents for use in affecting
viiegrentiatly cdeigtaded rimythd profenspme sandy dal ndhrpsemisyivascells and its low
n I d _constr referably further
c%ﬁ%ﬁﬂ%#%éﬁ ]%Eﬂﬁﬁxggﬁﬂeﬁ%égcﬁonnlogous to the host
cell genonme. Wen the pol ynucl eoti des/vectors are
adn1n|stered as a naked nuclelc acid, the anount of

aplg & is porsaly expressed g 3¢ gad iits mRANA accumulates
r ange Bhélﬁﬁﬂéﬁ g 10 ng, preferably from100 ng to
‘W@‘w%ﬁrﬁié—ﬁfiﬁggé% nucl ei ¢ acid constructs by
mammal i an cells is enhanced by several knomn

transfectio tec ues for. ex | e_t hos clu L.
tﬁ% defenipe “ihe Q@égwfp&’gaﬁfi of %ﬁﬁ%@ § alg ﬁ@gg wiranscription,

Nesfol&d Q\@cﬁﬂféﬁ{ 'bﬁﬂ' fnaBRRNLS t&tgloRNPA( ymRlifedC ?Joﬁi YR -transduced
ﬂghate and DEAE-dextran) and |ipofectants

tted | Chbf ect.Gh(ceHy lamg theaheTREL tranke. nfhe LVs transcrlbe three

t%,gﬁg ﬁmpbg&%begﬁ% % S‘?’r@%%&{ 3 SH%%@W Xeq %eare driven by the

COMRS b N vedtot, rh@ldpﬁl@sﬁiﬁ"stlﬂuﬂ\/@ 'FGIQ—’AL‘WFI@'&M (V%ﬁ&m et al.,
in conjunction With other antiretroviral drugs,

p06).dolvainfasted cwwm@ahadeﬁa‘sal@]&hv ahe AZTT lhm:ﬂeddl Ifunctlons - the

The rout es of stra and .dosages,.d

P et oy Bt B tEier Hhel 13 SRR Ry DOt oy only ovo
Vibanbls laetedlel ecorRsptaidefonihl esplie @ RIVA td&ﬁta@tﬁﬁ% MahQUhe c%ﬁs‘ututlve
adm ni strati on and dosage for any particular patient

abldNGbRdirtei Swrpricumgtyhére gxpedseion @ Cham? ané £hamdl LVs is stronger than

TR BN snp Bl A R O g e R e P ESptdn syntbesized

Trdvhi-@et §1|v§st%ﬁﬂz t%%&%ﬁ@ﬁs%p%%ﬁﬁs&eﬂanbﬁ v@e treated the cells for 8

derivative clone of the T-I ynphoblast0|d
|5 weth qu@hWnsdﬁs d@pblomke theqprbfein synthestp élfhlod;e éhé ecqumulatlon of

| The, CE 3
P By gl R o VAR CUe g SRR G ik Gl susgest
(thatstﬁ@ aﬁily@éd Vifd, Qﬁﬁ)nov\@hﬁnﬂr@g’&laﬂerthBPMNn]{@ﬁanptmn by a negative

C{)I enented with 10% FCS (Eurod one Ltd, UK) and
back mechanism. Chim3 is normally transcribed ‘and 1ts mRNA is poorly

transcribed likely because the protein is readily degraded by the proteasome.



conbi nation of penicillin streptomycin and gl utam ne
(PSG . The human ki dney 293T cells were propagated in

wo o elss6 Modi fi ed Dul becco' s Medium (1 MDM PCT/IB2006/001519

10

15

suppl enented with 10% FCS and PSG Human neonat al

| eukocytes were purified fromunbilical cord bl ood by
centrifugation on a Ficoll - Hyp‘bgque gr adi ent
(Lynphoprep, Nycomed Pharma AS, Norway). CD4+ T cells
were isolated by negative selection using CD4+ T cell
isolation kit Il (MIltenyi Biotec, Sunnyvale, CA,
UBAmpRY { IympoRafdiyand t he nave phenotype were
confirmed by flow cytonetry using the anti-C4,

anti - CD45RA and anti - CD45RO Abs, respectively (BD

CBIARSR T o R e IRt B R B e,

sammc &he \mnmr\af p&@b@tmm of:ﬂrﬁtpaezsanﬂgvéaﬁi’&aw@& é@é@t@&l to differ
1:96 Chirgn, Emeryville, CA), 25 Um of
lﬁﬁaﬁ Bt fr@m BLEih e riesi iesmash abrledst mecthoasis of both BIMAS

%ﬁﬁl,bmgﬁ G311 T cell gxypander ( Eﬁdp
Success, N NY, at the ratlo of O. ea(}ii?acell (http://

Pill@nndwloﬁhleg/ﬂ” enlsirankpap. huebt afgoﬂﬂmly\aﬁ)rg@faeli(ﬁiltn@d HIYA - I) bmdlng
clo cassette Bonini_et al., 1997
eR%P %éﬁﬁ a {40, r?@%\%l\gﬁ%‘? mTBIPUQOﬁ%m&&Swaa# fTatidependent, gxpression of

gh@vdnh Viegiould ARBERE af 1cblNFiRze WRAB S e %é' Qbaifd uninfected

t he phosphogl ycer oki nase (PGK) pronoter, |
aeaowaelrans m@é ellst ineviven Onv theabthwe brud, tﬂlblRﬂllcﬂ-lmjel HéV-1 LTR

b8 lp T, ol BRI LB B8 50t s, o
Fdr?teMIZﬁeqtur&mérﬁ-fbMﬂe abtWhlly ofZ/ 15@QRRE R BRRAE biotehy | N
the ClaY site of the PDN vector. The WI HV-W 3 (ace.

# ML9921), and the F12-H V-1 (ace. # ZI 1530) DNAs
were used as vifPCR tenplates using the follow ng
prinmers: for: 5 -GCAAAGAATCGATGGGATTATGGAAAACAG S
rev: 5' -CTCCTCTAATCGATGCTAGIGTCCATTCATTG S (CM
sequence in bold). Al PCR-anplified fragnents and
cloning junctions were folly sequenced. W gener at ed,
starting fromthe previously described PDN | entiviral
vector (Vallanti et al, 2005), three vectors ChimP
DN, Chin PDN and Chi nBPDN carrying chimeric WI/F12 vif
genes. Chim P DN encodes the first N-term nal 87 am no
acids of F12-vr/ and the renaining 106 am no aci ds of
WI-vi f, Chi nRPDN encodes a chineric protein in which
the two domai ns have been swapped with respect to
Chiml P DN, and finally Chi rBPDN encodes a chineric
protein in which the amno acid region 126-170 of
F12-Vif has been inserted in a WI-Vif backbone. The
first two chineric genes were obtained using as PCR
tenpl ate the genone of two NL4-3 HI V-1 nol ecul ar cl one
mutants in which the BSpM Pfl M (259 bp) and the

Pf1 M EcoRl (440 bp) fragnments fromthe F12-H V genone
were replaced, respectively. The third vector was
generated by DNA synthesis by Primms.r.| (M ano,
Italy). The three chineric genes were cloned into the
Cal site in the PDN enpty vector. Al PCR-anplified
fragnments and cloning junctions were checked by
sequenci ng. The F12-VifPDN and the W- Vi f PDN




were previously described. The pCEML5: HA ( Sheehy et
al ., 2002) plasmd was a gift fromM Mlim (King' s

w@dobagsss London, UK). Production of pseudo-t ypeniB2006/001519
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l entiviral vectors Pseudo-typed lentiviral vector
stocks were produced by transient co-transfection of
293T cells with the transfer v@ctor, a 2nd generation
m ni mal packagi ng construct pCWDR8. 74, expressing
Gag, Pol, Tat and Rev, and the pMD. G plasm d encodi ng
the vesicular stomatitis envel ope gl ycoprotein, VSV-G
(Reffredry et al., 1997). Cells were seeded at 0.4 X
106/ mM 24 hours before transfection with the three
plasm ds at the 2:1:3 ratio by Fugene(tm 6 (Roche

' t tdo@n,n} Ndi anapolis, IN).
Super natgme%m@?glﬁgﬁgggpgd 48-72 hours after
t g b celld9024l18486d3By | ow speed centrifugation (10

in at 1,500 r , and filtered through a 0.45-mm
ooty 1 b Reyesg. 1005555708 ol cul ai ed by
t BARSRHEHPE: A &S] @éné"’l“lf( SRl #:1619-Yhipn of the

viral st ocks. Virus stock nornalisation was achi eved
udY¥effendiraetddrRips ehtIRA cad Sai LAl d\. 1296;88:2BR9-3894

SRS eI Danl ALY

C &V drip-Sighll et alVBludh [GABTHEE 999y 2907 n9gsll ation. Briefly,
RT assay-normal i sed supernatants of each VSV-G

pdacdae et atpietuiee 20@%:4 d - ubated with 1 x 106 cells

[ - fipaf I 2 from0.5 to 5), and
cgﬁt@}rﬁafegglélﬁfégtwé}?%g@z’sgg'f6g§/01 hour in the presence of
PDby brati€at(B oteghndl) 2002§20630048)shour s, cel I's were washed
with PBS and fresh conpl ete medi um was added.
TRaRga et 8l dnVisek LG H9228a% 23 oni t ored at | east one
V\Q%( [N ' ) ry anal ysis of
DLNG%t%f'g{)Cr' %%gi %r%ﬂ( g%cg:]%%?lzgéé%mﬁy%oc I nson, Mbuntain
VBewn eCA) Blsid)0811812009-2hivan p75- LNGFR nonocl onal

tib A (AT kville, MD d
geﬂh?g%y@}%ﬂlrﬁ?%@gg%s%%nrhgafed gZ)a?nant i - mouse serum
(Beukaet bl Binah SRANHiQI¥ $o9CsRI S8, Birm ngham AL).

I mune sel ection of ALNGFR + cells was obtai ned by
niighesteit ol. Selences 87:237:88818%3 M ni MACS ni cr obeads

(M. tenyj .Biqt.e . |l e, CA) according to the
n%%ﬁlzfé%ét?le#‘%r(ﬁngbﬁu@t%ﬁgg% LNG-R + cell purity was
>@2Bezay «FACE \Eikcl N6 6Agorgog T cel s were transduced
b%}#‘ghrmdi fied spinocul ati on protocol (polybrene

c

netat §.0frolal gt 150054l super nat ant  repl aced
' . brs ) rni.ght incubation). ALNGFR
\ib%“ﬁi’;_\}ﬁr%%g%w gklél%v?/é?ée%g}ezl'g@éﬁ éfgld'l?’g dalys ;ftelr )

spint@cit lah i UhroRg oo sC:62PRM3F0r cell |ines. Western
bl ot anal ysi s Wal e-cel rotein extracts (40 ng) were

|
prepdaieedies eprledi Gt YPOdeetHpetSpBovol enta et al .,
2002 et 28120561 q%%g%gggd&% 12. 5% SDS- PAGE, and

transferred to hi trocel | ul ose menbr anes
(Widashetral. Virdlbge 18B&LODAB-51UK) by el ectrobl otti ng.

rapes re hl ock in 5%lowfat dry mlk for 1
hade a’ﬁ“%ﬁﬁ@?@ﬁé’éﬂaﬁﬁ@z&gﬁﬂ(&en i ncubat ed over ni ght
{a’/%"efn% HG. Welehcd @3@@9@,‘1@%-‘3}%?9 primary Ab. HIV- 1HXB2

rabbit antiserum’(Goncal ves et al., 1994) was
ofstvaieheld Jf Yiooh 2ahla7GaidMz8d 7t hr ough t he Al DS Research

el e SR NRATSH, Frg ggn (Dvi sion of AIDS,

Zhang et al. J. Virol. 2000;74:8252-8261



w@h@aiicabe Corp., St. Louis, M), was used at 1pr@B0B2006/001519
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Bet hesda, MD), and used at 1:1,000 dilution. The
rabbit pol ycl onal Ab agai nst human actin (Signa

dilution. A serum obtained froman AIDS patient,
recognising all the major H V-I proteins, was used at
1: 2,000 dilution. Ab binding was vi sual i sed by

hor ser adi sh per oxi dase-conj ugat ed secondary Ab,

ant | - ahbi ant L= hunhn t a dilution of

1 TJES?IB’@ rfhﬁ@?&’é@] b(ﬁbﬁ?&%@%ﬁ ont, UK) by an

enhpieed, vhemibosngasseness syst em (ECL,

Amsrsharr}. Northern bl ot analysis CEM A3.0 1 cells were
te

| Eeo euglt fSArd 2UB: T Eddeld4Ri t h cycl ohexi nide (10

'%_cr,_;h% )1 5Hera18 hours. Total RNA was
E%agg{:ut%?'%e Il gtblll)lgg'ggeﬂf (Li fe Technol ogi es(tm

| Rouchidzat alh&rdipelr §9oaVID): 8263868 ng t o manufacturer's
instructions, run.on %Hg%9a rose-formal dehyde gel s,

t Pahwadact dlgd ofire- e rane (Hybond- N,

AU% RUZW=1¢ [ g robed with 106

dp %?%@dlg%églg? 'I‘lélkl;gf 9egd’l5 ’?ﬁﬁ%@igl\i%R fragment in
PBofreat ¢typh JPVUS!. HYBS,68:2088-2067 buf f er (Si gma Cheni cal

rp., St Ui osed to X-ray filnms at
-Cgﬁgﬁé e??% é'!_elfg})s 19%’)%7/,1 12%?%{222?' on Cells me¥e acutel y
| pherhed: ¥ Vivoldde 1ook] ami@-345V- 1 strains: the
| aboratory adapted X4 H V-1 [11B/ LA (ABI, Advanced
BFedegichsbilodiles RegdilumbRefrovmpes 148851533l ar cl ones

X4, - INL4- 3. nd kS, ~AVES ivative (G bbs, 1994),
PRV AR EI AN e RS (ABl, Advanced
Bread@ehnel 00Vesl. 199,101 4-8282) and the pAD vifl HV

kindly donated by K. Peden (FDA, N H, Bethesda, MD).
Vivens elsal(MVBioly GhegmndP Kl idh (@) 9388r498) were adsorbed to

fM Vﬁ%@%-@ﬁﬁ’&@"h@ﬁ§8§'59§77c’ nmen washed out tw ce

s Werfe’eventual |y resuspended in
c Sulbremenine di alni. &xg. MeddE®8d8701 B311 141106 /m in

triplicate jn 96- wel t | ture supernatants were
hypa@kﬁ‘ éto‘ﬁe{;‘%‘?*eﬁ%?"déé%g?laﬁﬁg'tl ed at ~80C until tested
]tg§1|1éva:?efe@eﬁpﬁm@lahet%o@%,2!17.m@ssay or p24 ELISA

ow ng standard procedures. Exanple 2 - Tat
dBpehaeRtogeipll €ysiedtesof 9N, 2ht2Vi f We have shown t hat

the chinmeric i ressed in a Tat-dependent
fscpa 1 sl L LB B coted with the

| B0ty et NMeet 1989;38Bcodi gy . t he Vif mutants and the

packagi ng construct (as a source of Tat) (Fig. 7).

Wosigear ef pl. Eangeaes 1008EP, Ikl @ prepared as previously

degscri bed .{Bovol 2Q02.4209 ~~Proteins were
S %’3-0#(?5{3% lgﬁéaﬁt égﬂ%?/% e%d%-@é’&éﬂgﬁag?’ transferred to
HybontetCLSYidncoaeb1;05 n$®63TeNbr anes (Anersham Little

Chal font, UK) by electroblotting. Menbranes were
bFelkk etrli Prosobiatbvrdadt Sdr Y S 1085t B3ReP ¥ ncubat ed

Lt fodd. i Ab. HIV-1H XB2 Vif rabbit
%@ﬁgggﬁa&a@%@gé%&?@%@Zf‘?ﬁﬁl} was obt ai ned from
Dand eCalbiZ\diaolt h9IRyTh84d3e84M1IDS Research and Ref erence
Reagent Program (Division of AIDS, N AID N H,
B@P%@@BS? al»\/%)‘{lf%nlﬁ%s@@%-%gﬂ 000 dilution, The

p | i DtobnyEaeelghyl ar stability, in
PRaHE RSt Oy B Sapp P AR Gast) “and O me

( BogoleiiASB)l. Biewdr2O025AGRA-Bilesent, whereas W- Vi f

(B Searveset A" Virol. 1994;68:704-712

Vicenzi et al. J. Virol. 1999;73:7515-7523



WO e@bilcwté on of HI V- |
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15

Chim (Fig. 3A5B) are still accunulated at 72 hours
(Fig. 7). Exanple 3 - Mutant Vif constructs inhibits

the potential anti-viral activity of the three chinera
with that of F12-Vif by inf ectl?g nock-transduced and
LV-transduced CEMA3.01 cells with the X4 nol ecul ar
clone NL4-3 at the MO of 0,1. Fig. 8A shows that
Chi31Hbs etli AIDS REPITLSE; [ l on of
F12-Vif, has no antlvﬁgf@g??%s\?l%?@mg?%gs bot h Chi nR2
anﬁpl]@rﬁtrﬁ@% Scesvee ¢887;238:800-802vi nal donmi ns of F12-Vif)

t FiRdster b Yrde. NER W ERE S8 U 54 (IR RS el SRR 5 Ui 01 s
Sﬂm’cbmlerldtlaICBblﬁﬁcd hews: B('JU:Q"IiZmZ (45 aa vs 104 aa
ue aa substitutions,

r g 6.VS
g@%@‘&f‘“? el 2003; 1&%@8-”\899& activity is slightly

: h'&&ﬁfeﬂal‘@'\fﬁﬂe )@ 7%8'1?20 herefore, from hereon we

report only 't im8 in conparison to that
ofNavago Vi &/, m;mnng)ﬁmtmﬁm@lnmmgg hat of Chin®

I | el | f ChinB. W ified the HV
PN BB BB R S8 e i the cenes (Fig. 89
arwloSet &,  Gatrun§Clogenubsghve cells by i nfecting

themw th X4 NL4-3 HI V-I at the MO of 0,1. In both
C%Délgll@hﬁln@(mhﬁﬂaﬂ MedH:867-9replication as efficiently

a the inhibitory activity
?;ugo alg9a9%hgavﬁ‘¥} %97—]:2\/5 strain, we used the PM
celarsetas., 1 968, Nakite 332:869-7bi ne that can be infect ed
with an R5 H'V-1 strain (Lusso et al., 1995).
VEER Lt ghstSdeFarasd ReniddBIOR60r ansduced cel |'s were
h -1 AD8 nol ecul ar clone at the

I\/?J%éh?%g?[fj %g%’dm?ng él3;%20ed for viral production at day 6
pﬁsjltalelnﬁle,aOIOMMw%sbéstﬁMt(ﬁM9F89 805 cel |l s expressing
ﬂ@ﬂﬁ rf\élgfo ur-fold less viral rel ease over

antt o ol g¥ey Mt FaerekifPi-€0a - chin8 inhibits the
replication of both X4 and R5 H V-1 strains in cord
bl ood derived CD4+ T | ynphocytes Pre-activated CD4+ T
| ynphocytes derived fromcord bl ood of healthy nornal
donors were transduced with the different LVs3 and
infected with the X4 HV-1 NL4-3 strain at the MJ of
0.1. In contrast to nock-transduced cells, T
| ynphocytes carrying the integrated ChinB gene control
H V-1 infection throughout the experinent as well as
F12-Vif (Fig. 9A). Simlar results were obtained with
CD4+ T | ynphocytes derived froma different donor and
infected with the R5 nol ecular clone H V-1 AD8 at the
MJ of Ol (Fig. 9B). Exanple 5 - ChinB8 does not rescue
the replication of Avif H V-1 in CB-derived CD4+ T
| ynphocytes To investigate whether the F12-Vif, ChinR
and ChinB inhibitory activity was dependent on the
presence of WI-Vif, we infected the non-perm ssive CEM
A3.0 1 nock- and vector-transduced cells with
Dvz/HV-1 at the MJ of 0.1 (Fig. 10). As expected,
Avif H V-1 does not replicate in nock- and
PDN-transduced cells, while it efficiently grows in
cells in which WI-Vif is supplied in trans.
Remar kably, Avif HV- 1 is released also fromF12-Vif-
and Chi n2-, but not from Chi n8-expressing cells,

in Tecells W initially PONE0&®01519
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indicating that the ChinB Vif is safer than Chin2 in
case it encounters Avif H V-1 quasispecies silently

whasoboursesl in a patient (Fig. 10). In a furthePCT/IB2006/001519

experinment we infected CD4+ T | ynphocytes
nock-transduced, F12-Vifand C?%nﬁ-transduced cells
wWth vz defcient virus generated either in the context
of X4 or R5 tropismat the MJ of 0,1 and followed the
¥$@§ﬁ§c of infection for 39 days (X4 AvifUTV, Fig.

nd 29 days (R5 AvifElIV, Fig. 1IB), respectively.
In contrast to what we have previously described (22)
alnd here confirped on F12-Vif, ChinB does not rescue
the r %PP@&P@IWI CORWYISING 4 Nugleotids spucyee enseding| ik wigtein each
a weak,l - 0f o VT ' [ ‘] eth W
RS- o e Bpiracklo Bt DR, Bl 2P AR 3 2% 142
suggesif thehsequedive B Fipmre bAlaye tephicéd with dhvtheephinoaicidemd wherein
at levyel simlar to that reache F12-Vif, but npre
por taHPTEOtHE Sediate S pREEOHL eapting At srignos I Higure 2.
vifdeficient viruses. This therefore nakes ChinB a
better candidate for an anti-H V gene therapy approach
Gonparfedolypudtagtidgicbmpgiing® wicleatidé sequante eucoding Wif wherein each

dom n negative _phenotype in regard e ef t,.af

dom naR kA3 s RSO0 AR 1oREH! 1568 e 142
f act onof HdABGuenks aTPlgardl A afdVePRe&PRIB hfiobl Mhividlacid and wherein
advant age to transduced conpared to nock transduced

HI V- | OPROEEER| Of Hie aming acidy cotrespandingrietnssitions 22, 29, 41, 48, 66,
Chi nBgiyr el egt | dvant age
comparad 1o Pha S Al ek T e SrReR s RASKEAT
CEMA3. 01 LVs-transduced with nock-transduced cells in

qual prqgor iQ% (50:50). Cells were then splitted in

wo popbPERicirdide SRmPTiging aicleotide eisacs sreodigeY if gaeording to
i nf eCtpshn ffertth 4l ¥r theNifh t ki

Per cent age ofeincreneangénaéggiC?%Fg%%ggkggégéﬁ%ﬁszz’29’4L
i nf ect8abtc 80) HNASS emd LRA at edt al, Kidy, ZONOR, Ruhdl 0 @spectively.
Expressi on of NGFR was nonitored by FACS anal ysi s.

Fig. 12 shows that in all cell types there is an
uncr epepdlyicldyFdRtomplibing af diRleotifid/sdqueMLGIco@g Vif according to
However, the enhancenent of Chin8- and N

F12- VPieim ZavBeraisedd]! elihesmiigo fagigmeprrespondiniggh enositions 22, 29, 41,
conpa teol ce , 1 fdicat ipn at _bot h
o agEuic 80, d3sBRTER e L, 1 Mot R Sy Boo ety
advantage to the genetically nodified cells. Exanple 7

- ChinB is preferentially degraded in the proteasone
only PrPdgwchetids seppasig pingckeatds segupeseetncpdingr'gé pgeording to

corre i : I r t AROBEC3G ...
s Spgetii HPE b Bler® i of W ek 6" Rl MBI Fsitons
F12-Vi17, 13hadd0s 1Bi ké3h ahdul4p sleniephiiotd neigaiN, Ve, R, L, S and I
factor, we wondered what is the |l evel of hA3G in ChinB
transtfiR¥Ed e Is. W initially anal yzed the basal

| evel of expression of the chinera in uninfected

transduced non perm ssive CEM A3.0 1 and permni ssive

Sup- TA mdirusieotite cinpudipg a GoiledtidnskqGhiceenexding 4T actording to

is much | owe han t hat,K of the other Vifs (Fig. 13A .
sugge¥Pi A SF Gls ot 40850 hsre the gREN pUR eRTephending to
two chispeimayeis NVi f is degraded in non perm ssive HelLa

and 293T cells by the proteasone (Fujita et al.,

2004), we next interrogated the level of Vif proteins

in permssive and non perm ssive cells in the presence

or absence of the proteasone inhibitor Md 32. As
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shown in the upper panel of Fig. 13B, the expression
of both ChinmR and ChinB is |ower than the other Vifs

w@bk®e/1166up- TI cells and the treatnent wi th MET/BR2006/001519

i nduces only weak accunul ati on of the proteins (Fig.
13C). In contrast, ChinB accugul ates after MGL32
treatnment about 3 tines nore an the other Vifs (Fig.
13B, | ower panel and 13C). More inportantly, hA3Gis

G o 8 e o AL S RO LN i

W th tadagtof ol‘anﬁ}u? ltrB6 wheMil 82 anirateds catrdspofidingto d@Bjons 22, 29,
m ddl e papel ). Thes esults inpdicate that Chi
pr ef erd n‘?&:ﬁ@ §O=olg§r ﬁ%sre?i‘dlpwqeﬁ"eﬂ’ﬁﬁ%?@é% Aed 8 tI“VTg'r’Pcﬁ‘b‘ﬁmg Vif.

perm ssive cells and its low level allows the normnal

expression of hA3G Exanple 8 - ChinB is nornal Ié}/ )
&xpr ess pdlybycledteie\peutp@smgmmucte@udﬁmuanmmpéme ifherein each

cycl oh mde treatnment T ter h

expr eé’g SHATBC AR E O deHen Wﬁ? nlggg’r I%plf ?%% 142 and

we periRgrdrade 'b@c{/ deies th Plte @Aaérhf&bﬁla@efd Wﬁhadnoﬁ?ﬂ&‘\ammo acid and

obt ai ned from transduced uni nfected CEM A3.0

cel | s vilsieig opper mo@tlv@t?@nncrﬁ@dﬁ%rr@span@}eg It%éwlh@le@?- 29, 41,

d| ffer I ed
bR B Gherb B L L LR R AR aRldig e

the constitutive PGK- DLNGFR MRNA (VaI I ent| et al.

2005). In uninfected cells, whi ch | ack Tat and Rs
the 54 rRyRHdediieromprisege nugleniid ?/SFCI‘EPEI? gngpeing Vif'according to
accu I 2, 20 4
There %)re gfégnn %ﬁﬁe %‘Hm&s ‘ et(g{:rfeg c J[d %Osmonsz % 41,
t he s@Bi 6@C$ORN79 auminl%l ané not IVI, RV tlﬁ,dlandlﬁnemﬂcnv@y

DLNGFR one. Surprisingly, the expression of ChinR and

ChinB LVs is stronger than the other LVs (Fig. 14A)

gid i Wﬁ!’)ﬁ'ﬁhé&e&ﬁferd%hﬁkﬁﬁlgm hulk18diRle |s8Y1RIncO EndWd@IE VT according to
synthesizéd. To further investigate the reason of this
appar efeimd$ ed:lﬁmpaall)@f theeamineaacéds edeespeniding fooposgtigns 22, 29, 41,

& ot PR Al dRGPTIonn 1o on v EKE e Bher 1 han
the others Vifs (Fig. 14B and C). These results

suggest that the anal yzed Vi fs but not ChinB
Adgul at eolyResleotislerromuaisyiera pialentidsypearsnsy am%ng Vif according to
feed [ Y

o ot ot S0 8y 0 At IR b Ao oo e ¥ boffons 127,
pr ot eil28] $30,ekdi 11920842 anéd 8Byar¢ heplpredt el MMeVERafpl$ I and R
9 - I'munoRenicity By itself, Vif is one of the less
i Mundg@RF&eiong the HI V-1 proteins (Addo et al .,
2003). The mutant Vif pol ypeptides of the present
i nvention are not expected to differ significantly
fl2om \& pdivhuclpaigle domsisingspeadicotile seguaice encddireg M'a‘:sa;cgording to

of both BINMAS (http.//himas.cit nih. gov/).and. NKP
(ht t p:3Y volR. © It da tIB /WI&?IF‘Q/&‘S "IE??I “"'SP"ndmg fo
al gor ifoaRnfgns Rr edi cti ng HLA-I bi ndi ng pept| des (data

not shown). Low i mmunogenicity and Tat-dependent
expression of nutant Vif should avoid or at |east

i,nimze an i e response t _uninfecte . .
At ok pa st hoaars € RAC ety RELEag it according 1o
hand, ghhenwick dtlimpe tbll1Y-whd:diR theamayd e€ds ¥@tdspbihdihg to positions
expression |l evels of the transgene in H V-1 _infected

cel | s,22a28 4ci48) 66.08{ui 108 rAaAt1 8o e thpse pEesept inya gatugally occurring
trans \ggm nant nutant protein. References
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25. A polynucleotide comprising a nucleotide sequence encoding Vif according to
any of claims 20 to 24 wherein the amino acids corresponding to positions 22,

29, 41, 48, 66, 80 are those present in a naturally occurring Vif.

26. A polynucleotide comprising a nucleotide sequence encoding Vif wherein each
of the amino acids corresponding to positions 80, 109, 127, 128, 130, 131, 132,
142, 185 and 186 of the sequence in Figure 1A are replaced with another amino
acid and wherein one or more of the amino acids corresponding to positions 22,
29,41, 48 and 66 are not I, I, K, N and V respectively.

27. A polynucleotide comprising a nucleotide sequence encoding Vif according to
claim 26 wherein all of the amino acids corresponding to positions 22, 29, 41,

48 and 66 are not I, I, K, N and V respectively.
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Vallanti et al., 2005, Mol. Ther. 12:697-706C ai ns 1.
A pol ynucl eoti de conprising a nucl eoti de sequence

wep@odirsgs Vif wherein each of the am no aci ds PCT/IB2006/001519

corresponding to positions 127, 128, 130, 131, 132 and

142 of the sequence in FigureshA are replaced with

anot her am no acid and wherein the nucl eoti de sequence

does not encode the am no acid sequence in Figure 2.

228.A pal cRRtitlE Corapihg & nbeledtidiisdqeeidedRcSBAY SRE & cording to
encodi ng Vi.f wherein each of the am no acids .

cor r esplaine 2hgvheeeip ol jof itmaming acids zerregmmding3e posigipnadd 29, 41,
142 of [ i . are replaced with

anot he?&d;% %gﬂggggﬁ%ﬁgd?ﬁg%?#%}?e or nore of the

am no acids corresponding to positions 22, 29, 41, 48,

66, 80, 109, 185 and 186 are not |5 1, K, N, V, N. R .
RAnd 19 ﬁefﬂrl%fswpr@ns«xa purlselide ssabenss caerring Yilhacogrding to
nucl et dg SAHERCS ANGRILRAGhYhhiRCAR4L dilPloBRit

wher ei ngﬁ o?gt he am no alcilcjis c%)rrespondg%ﬁ%d}lt ?ﬁo%&ltlons 80,
posi ti bigs 122, 1289 13@,11314832,662, 885 arkDB86 485 epackdl8th &F, R, N, V,
not 1,1 v N, N, R. Rand N respectively. 4. A

pol ynuts revifildlgaegﬁﬁﬁ?%qcﬂ‘éel% nucl eoti de sequence

encoding Vif according to claim2 wherein all of the

am no acids corresponding to positions 22, 29, 41, 66,
8. 108 rolesclgatida ganprisinganugleotide sequanceped@inRVafiekchrding to

respectiyv D | cl.eot.i de conprisjng a . s
nucl ect P gtl%%%gézr?’sgg’%ﬂ%ggiwﬁ’gm\w?hea%?g’gaqchgc PSRRRAing to position
cl ai me48listp 4 wherein all of the am no acids

corresponding to positions 127, 128, 130, 131, 132 and

142 are replaced with N, V, R L, S and |

respeck i ; AUC ' C .Sl . .
nucl eo‘%‘ip g?‘%‘gﬁ g%%é(?%&@r%sg%ﬁ %g‘g{}?&?daec%gﬁ%ﬁ ge H?Ooﬁnﬁylfo%ceo ording to
of cl adnysofklaiths 24 tar3 vEhendiertid aminbeacids dvoregminding to positions 22,
correspondi to position 48 ii.s N 7. ol ynucl eoti de

conpr i st 3& %ggﬁ‘ﬂ‘jlcqég%? thpse Brgentiz 8 n@%@ &gumnec\’l?’-

according to any of clains 2 to 6 wherein the am no

acids corresponding to positions 22, 29, 41, 48, 66,
g3, 108 poly@Sclapiiel@Mmmiseg hosieopide seqitentanemonpVidherein each

ing Vif. 8. A pol | eot | de. | Si
nucl edt s T0UIR AR BRI By AP EAR: B7. 08 130, 131,
am no a0l d52,a85rRE N8B At dequtReiih Fagige 1A are kfaceliBRith another

131, 132, 142 and 185 of the sequence in Figure |A are
repl ac@iniackl apdtwhsreinmngorasor ahdhawming acidneogesponding to

7ore st 2100475k GRIESEEORIL % 0,005, 7% 22

N, R and N respectively. 9. A polynucl eotide
conpri Si n? a nucl eoti de, sequence, encodi ng Vi f_ ) i
aceor dt RglyEcleptidersompiistiest Rucgqtidsiseqprca gnepging: Vifsaccording to

corre di : LE] 22 29, . , -
and 1oBn s REHREATOF [RmiGE qcid cofmngitin 13 poliopy 22, 29, 41
10. A apdldgranchetd] I, Gearcldipedpséthglsa nucl eoti de sequence
encoding Vif according to claim8 wherein all of the
am no acids corresponding to positions 22, 29, 41, 66,

, 1 s ar . , A . . .
P poct Pod el B! Grllisn & ek SRllE N Bl ehtnding Vif according to
nucl ecldige3XSehereincd! ehitbodimigo ¥ifls accenpdidigg t@positions 22, 29 and

41 are not [, I and K respectively
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any of clains 8 to 10 wherein the am no acids
corresponding to positions 127, 128, 130, 131, 132,

waddeansd6d 85 are replaced with N, V, R L, S, PCHEBR/001519

respectively. 12. A pol ynucl eoti de conprising a

nucl eotide sequence encoding ¥f according to any one

of clains 8, 10, and 11 wherein the am no acid
corresponding to position 48 is N 13. A

P, yn u&lp%%inh@%oﬁmnhpﬂsmg AnfYEARR! JederR 8 RHERERy Vif according to
encoding Vif according to any one of clains 8 to 12

wher ei anytdfeclainis 38 tadit déhezon ﬁ%%@mh@i asiflstaorigepnndingrie pRgitions 66,

nat ur 2100l FPR S P12 0o bt S50 PRUEBE bla Y, 3 R,

conpr i igRAL,I8J¢) Rahd NeresRatigige encoding Vif wherein
each of the am no acids corresponding to positions
127, 128, 130, 131, 132, 142, 185 and 186 of the
uen QU e :
" SR el RO ook iyt £ SRIASEE Blchel Ol il U Lording 1o
cor r esmynehengf ckrigpoSi2t i3dner 22, wirDeindtht, ardip €6d c8fegodding to
109 are pot |,. K, N VN and R respectively. 15. A
pol ynRISEBRi48ds Sonpri si ng a nucl eoti de sequence
encoding Vif according to claim14 wherein all of the
am no acids corresponding to positions 22, 29, 41, 48,
66, 80A mobyntdeotideecomupirisinglh Kyclp@Me skij@ande Rncoding Vif according to

respectively.. 16. ol ynucl eoti de .conprising a .. .
ol e eS8 gl &2 Bhed s Toie S8 PR SoRiofhinyq positions
wher eiap, abl 410dndt48erafiol®@pReéd $n £ QhthRIRUhBg AL,
positions 22, 29, 41, 66, 80 and 109 are not |, I, K
V, N and R respectively. 17. A pol ynucl eotide

nprisin n eot j de. ' Vi f, . .
R or R Bl S G RO R BRI Vit cach
aci ds ofah¢ espanatidcdreespasiiid ngositzohs 48286, 480.,091317, 128, 130,
132, 142, 185 and 186 are regl aced with N V., R L, S .
|, R ard, RB#etifedBp vafyi8019 tha spitcpaeidp Eégurgid A are replaced with

conpri.sj ' [ T :
accor o e SR TR e 3 [l oids qgesponding
am no tagbsitiony 2% 2p and A hgretmt pdsintliforesg&etivelyN. 19. A
pol ynucl eoti de conprising a nucl eoti de sequence
encoding Vif according to any of clains 14 to 18

er ei : [ ;
D e P R R B R PR CRRIAP Y ording t0
nat ur alldiy Bt wheneima]l of the adno Acige comespbrding de positions 22, 29 and
conprisin cl eptide sequence encoding Vif wherein
each o T%g&gﬂr%ﬁg&s%a%e&'espondi ng to positions
109, 127, 128, 130, 131, 132, 142, 185 and 186 of the
sequence in Figure |A are replaced with another amno
&8 d anaolnudlevtifeqramsising sudgotidescaiangg eagading Vif according to
corres [ ) o : "
e nand B efihnl 3RRO3 MR B o sty fesiiRailo Bsivons 45,
pol ynwg, ot i0de1THMRE] BI0NY3 B 130c] 4Nti8densd egelarceplaced with N, V,
encoding Vi.f according to claim20 wherein all of the
am nol‘égm‘é\é&:rlesgpb apNesHgeisyelY-ons 22, 29, 41, 48,
66 and 80 are not I, I, K5N, V and N respectively.

41. A polynucleotide comprising a nucleotide sequence encoding Vif according to
any of claims 38 to 40 wherein the amino acids corresponding to positions 22,

29 and 41 are those present in a naturally occurring Vif.
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22. A polynucl eotide conprising a nucl eotide sequence
encoding Vif according to claim 20 wherein all of the

w@rioaa1mesé ds correspondi ng to positions 22, 29PCHIB20G3001519

and 80 are not |515K, V and respectively. 23. A

pol ynucl eoti de conprising a nygl eoti de sequence

encoding Vif according to any of clains 20 to 22

wherein the am no acids corresponding to positions

119, 12 holyd8leotd@IecondptikinglBruclddtide sé@fbn@@gncbaﬁxgav & wherein each
replaced with RN, V, R L, S I, R and

r espec®fi tbémymmmmdﬁ\cpmamgéméd@m@éltl@@srﬁhé$néﬁ 80, 109, 127, 128,
nucl e

g Of:éé)g% gg%ﬁh hizx é?%%ﬁie gl%ofi‘{hé %ﬂ%ﬁ%@ggﬁ%}f@ﬁ%e Plplaced with
cor r esfmotiti agit®agid ahd ndBrekBai l8adlon2of tie amino acids corresponding
pol ynucl eot.i d ri.sing a nucl eoti de sequence
encodltﬁ@”@}iﬁi"nggé‘%} 19|‘r°gnqg any of clainms 20 to 24

wherein the am no acids corresponding to positions 22,

29, 41, 48, 66, 80 are those present in a naturally

dBcur ra pglwiutleodd: compingnanhdedtiddesequanpe ies¢atgng Vif according to

i no- QPG4 SHFFGL SuRat i PHgeeidE FoREIRIT R Potigh 22 and 29
128, 1380nothi31, 132, 142, 185 and 186 of the sequence

in Figure A are replaced wth another am no acid and
wher ei n one or m)re of the am no acids correspondi ng

to pos t| 29, 41. 48 are not

RV peRe EGig< ot hing CoRIR R Bl enni i fsording o
nucl eainiyde (ﬁﬁﬁiﬂeﬂc@‘ @Wﬁzﬁéﬂeﬁgth\dl dmiaé @@fd@lcﬂ&eﬁpbn@in@l 0 46 48, 66,
wherein all of m no aci ds corres

posi t |%§0%21272@>28 4%0 WY, d3% 68, Af%a il86 Stfgﬂplawdawah\bi N, V,
respecyi onprising a
nucleggH%ghgg%ggﬁg%@gﬁgggﬁL@&%h&%: ‘cording to claim 26
wherein all of t he am no aC|ds corresponding to

%35|t|ons 22,29, 41, and 66 are, not

spect PORRYCledtisle comptisig p-Pudeqtise SE&‘F&S‘FF §Pﬁ>gh%g Vit according to
nucl eqf ;g4 s ROUE ARE8NEE Huifo Yhilis @&9&?%&19 g0 aﬂﬁo&f 22 and 29,
clainms 26 to 28 wherein the am no acids corres ondl ng
t 0 posie thossp®8ent 0P nate@ly ot@8ying36f. 131, 132, 142,
185 and 186 are replaced with NN R N, Vb R L, S, |
R and N respectively. 30. A polynucl eotide conpri sing

aghuc I@gblydﬁclé&mé%ﬁ@r@ﬂ@%mso‘c{aé s@fileAESMBdIG VARWhefein each
clainms 26, 28 and 29 wherein the amno acid

corr eg)éé]pﬁj@mglota@dp@gn@qundmg t¢ gosiiorm129, Al, 48, 66, 80, 109, 127, 128,
pol yn e cl

BNCo dllﬁ(r'?’lg glf qg%ﬁ%?g{éns‘aér@gl 8§nol}¥h seegPénc% iR g%u?é] ‘f%d'lre replaced with
wher e|anothlaeammmlca@mddﬁlecamﬁ@aaanﬂ)tﬂegpdrﬁn@o@ pdstivs 22in Figure
29, 41, 48 and 66 are those present in a naturally
occurrlfhﬁf\c)ﬁ 32. A polynucl eotide conprising a

nucl eoti de sequence encoding Vif wherein each of the

am no acids corresponding to positions 66, 80, 109,

¥77, 142@olyﬂxﬁﬂeotﬂrﬁ]gonikﬁﬁmg%ﬁmléﬁﬁe 3agheh86 endodinpeVif according to

sequen ure | A are repl aced VVJ t h anat her_am

aci d &f?d“&/ﬁ{]?e‘i"]l%?grﬁmé%“ea%’rnor?ﬁidé cBespRadgiA gosltips29. 41, 48, 66, 80,

corr 951@9,”13'27'] 924,930, 131, 132, 142, 185 and 186 are replaced with I, K, N, V, N,
R,N,V,R,L, S, I, R and N respectively.
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positions 22, 29, 4 1 and 48 are not I, |, Kand N
respectively. 33. A polynucl eotide conprising a

woe@baossele sequence encoding Vif accordi ng toPCT/m2006301519

wherein all of the am no acids corresponding to

positions 22, 29, 4 1 and 48 gse not I, I, Kand N
respectively. 34. A polynucl eotide conprising a

nucl eoti de sequence encoding Vif according to claim 32

wger ei A palyhubleofidecaip | r i i Vi i
positi orrl_? }122, 29 an%@iﬁ%ggfggﬁgﬁﬁfe,ﬁﬁﬁgﬁg eHKQOJi&g Vif according to
r especH#ipef§ 35 47 awhestipnibie | aoaing deidcermpespeidigg o position 22 is that

nucl eqt | e 1 oding Vif according to any of
claingkggﬁ%%”g%ﬁgﬁﬁFgﬁ% t he am no aci ds correspondi ng
to positions 66, 80, 109, 127, 128, 130, 131, 132,

142, 185 &nd 186 are replaced with V, NN R N V, R
149-'s, 4 popngslgotiderapaisinebe puclgetidersaguenesipareding dehimeric Vif

conpr igy -] N i f . .
ccor doRRp AN BRhE f R e 2B 0RO e F12-Yjf soquence in
t he arigwe &cimbedded imspandaligotonrpasVif sequebBei sN. 37. A
pol ynucl eoti de conprising a nucl eoti de sequence
encodi ng Vif according to any one of clains 32 to 36
wher ei . 2 - e . .
26" 31 Panquaghae SEHARLADL HERPRK Mk AT e Shiino acid
occur seigneg $hovagsgin EigseHynucl eot i de conprising a
nucl eoti de sequence encoding Vif wherein each of the
am no acids corresponding to positions 48, 66, 80,
509, 162ﬁolyﬁaﬁeotﬂcﬁocon%}ibinglé”%ucl%ét?de SRemdetent88in@fthe Bfiino acid
sequence in Figure | A are replaced with another "am no
aci d aptieRpreriora isAéguse SAore of the amino acids
corresponding to positions 22, 29 and 4 1 are not |, |
and K respectively. 39. A pol ynucl eotide conprising a
62cl edt palpmsbaridn comprisiag b AgclVotideakgasbe RBowR it ke B3
wherein all of the am no acids corresponding to
positions 22, 29 and 4 1 are not I, | and K

speaqt - ; kde, Lifl0g: an.
ol cot A Eledtl B AP e B i 16
clains 38 or 39 wherein the am no acids correspondi ng

posi ti.ons.48 . 66, 8Q, 109, 127, 128, 130, 131, 132,
5%2, I%I?%b?lefg © SPRPEhe 388616%4%8%}16@26 eRcoding g fragment of the
R L, V¥ asl defiRe@flady diRSFREiIN 8l 0%-534%he én%idﬂ?é@ﬁé?@%bﬁﬁrises at
conprising a nucl eotide sequence encoéln Vi
accor Hapimigo aeifs edrrespeiding B8l 260040 0w dresienudrive imRiguee 2.
acids corresponding to positions 22, 29 and 4 1 are
those present in a naturally occurring Vif.42. A

P8I y nacptptucttetide bphpisdinga audlbsl ®ROdelgHighce %ﬁ%’(ﬁﬁ'ﬁ@a fragment of the
S

encoding Vif wherein each of the amno aci

cor r e¥povherag sl Berment sarsisty of amineacid8d26 wOYT0 adthe sequence

128, 138 % , 132, 142, 185 and 186 of the sequence

in Figurgu ‘are replaced with another am no acid and

wherein at | east one of the am no acids correspondi ng

%@ pogisﬁt}i on FZ ,gnd 29 is not | . 43. A polynucleotide
npr {siRgrugleqtides aerordiag e ane Areseding sHimgviarein the amino acid at

accor gidyehd ® gl 4gy Wherein both of the am no acids

corresponding to position 22 and 29

57. A polynucleotide according to any preceding claim wherein the amino acid at

position 29 is altered to I.
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are not | . 44. A polynucleotide conprising a
nucl eoti de sequence encoding Vif according to any of

w@b@o/rs1842 or 43 wherein the am no aci ds corr eBODIBNOH01519

to 41, 48, 66, 80, 109, 127, 128, 130, 131, 132, 142,

185 and 186 are repl aced mﬁth6f, N V, N R N V5R5L,

S, I5R and N respectively. 45" A pol ynucl eoti de

conpri sing a nucl eoti de sequence encodi ng Vi f

ageor dy %8%&8018&?&'&6&&1% t%ng'ﬁfercsaiﬁém@maeme?&n 8 iino acid at
corresponding to positions 22 and 29, are those

pr esergositionat lriatiterad fofKoccurring Vif. 46. A

pol ynucl eoti de conprising a nucl eoti de sequence

encoding Vif wherein each of the am no acids

5. I SRR eb@ddPRTbED , prédedidiBclafif wiereid @& amino acid at
127, 123?5&30h 131, 132@£§2%§f%85 éﬁ% 186 of the
sequerinsition 48iigaktesed ® Mre repl aced with anot her ami no

acid and the am no acid corresponding to position 22

in Figure A is not |I. 47. A polynucleotide conprising
anucl & eblyieclseieciue e daiie dinyoprytddine claind iwhgreio tied @himo acid at
46 wherejn the am no acids corresponding to positions

29, 4Posidign 6gs algged o0, 127, 128, 130, 131, 132, 142,

185 and 186 are replaced with I, K N V, N, R N, V,

R, L, S5 1, R and N respectively.48. A polynucleotide

adnpr i 5 ipolynacinotidecmicoditn s moprgnmreceeingp diaimg wWefein the amino acid at
accordig%&t% clgin146t§r 47 wherein the am no acid

corre nsg 1t #tgediotNon 22 is that present in a

wld-type Vif. 49. A polynucl eotide conprising the

nucl eoti de sequence encoding a chinmeric Vif

3l y pebppljaudestple asicoglirgrioranyaueetsling elainy whgtimthet 4rpino acid at
F12-Vif se ce.n Figure 2 enbedded in a naturally

occur M O%ﬂsgése%}t?é t8%50. A pol ynucl eot i de

conprising a nucl eoti de sequence encodi ng the am no

acid sequence shown in Figure 4A. 51. A polynucleotide
Gnpr is Palynaclpeitdecascpigiing Wopenracasing elpigy viigein thengnino acid at
acid %%gl{ﬁ%ﬂq%]%ﬁ@ygp d@]\lfl gure 5A. 52. A pol ynucl eoti de
conpri‘sing a nuc goti de ‘'sequence shown in Figure 15.

53. A polynucl eotide conprising a nucl eoti de sequence

shown in Figure 16. 54, A pol ynucl geotide c rising a )
ré}m edh g ng@a C@C%W&ﬁﬁor@lyaprmeggraeﬂ@%ﬁv%@% {her atgo acid at
defi wsﬁi%nqwisoﬂferégtoe\l’.ai m 1 to 53 wherein said

fragment conprises at |east am no acids correspondi ng
to 126 to 170 of the sequence in Figure 2. 55. A

pal ynucl epti de ¢ ri si.ng a nucl eatide sequyence . .

oGO SRETeCD e D g o ifepino acid at
consi sfositish 180 R @R, 126 to 170 of the sequence in
Figure 2. 56. A polynucleotide according to any

precedi ng claimwherein the amno acid at position 22
to an

iﬁ’%e ilefff E?ggfgf@ia#}(m?agzrcgﬁqu? J}%aqlgfcrﬁ!r%getd%eaﬁgg %vrh(ej:irerillg the arfind acid at

position 131 is altered to L.

67. A polynucleotide according to any preceding claim wherein the amino acid at

position 132 is altered to S.

68. A polynucleotide according to any preceding claim wherein the amino acid at

position 142 is altered to L
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position 29 is altered to | .58. A polynucleotide
according to any preceding claimwherein the am no

wa@eood/1a86osition 4 1 is altered to K 59. A PCT/IB2006/001519

pol ynucl eoti de according to any preceding claim

wherein the am no acid at pos]gion 48 is altered to N

60. A polynucl eotide according to any preceding claim
wherein the amno acid at position 66 is altered to V.

61. A polynucl eotide according to any precedi ng claim
wherein the amno acid at position 80 is altered to N

2. A‘lppblynudealei ateordingoiodinygpreasdingyclaine whdiehythel aaing acid at

wher ei n t.he 1no acid. at position 109 is altered to
R 63P°ﬂlﬁﬁﬂgﬂ%¥ﬁ@8%ﬁ8£gaccording to any preceding

cl ai mwherein the amno acid at position 127 is

altered toN. 64, A polynucleotide according to any )
FPecedi nolyshdeatidarrse@ding theny mrersding ¢laim whersin therpmipg acid at
is alter. V. .1 +A\pol ynucl eoti de according to any
precegﬁﬁgg%ﬁg?ﬁ¥ﬁ§§@§938the am no acid at position 130

is altered to R 66. A polynucl eotide according to any

precedi ng cl ai mwherein the am ng acid _ at 6ﬁosi tion 13
74 al YeVégpalppaptide pr a Aragmephibhereed enerded ¥ dheipalynygeaiklp of any
precedi imwherein the am no acid at position 132
is al ?)%é}g%ﬁ%gla@. 68. A pol ynucl eoti de according to any
precedi ng claimwherein the amno acid at position 142

i.s altere o | ..69. A.polynucleoti.de accordi ng.tq.an
TReced: Vot Ralthemiilp Graptioas b ghioedf SetEicr ont b ARE 4.
is altered to R 70. A polynucl eotide according to any
preceding claimwherein the am no acid at position 186

i78. al tfeVelpaypentidecamprising the poliypegid iselpicose shofumay fggire SA.

t hereof encoded by the pol ynucl eoti de of any precedi ng
claim 72. A Vif pol ypeptide conprising the am no acid
F84UeNC GethrQMprRing! al phdhotidSas defifiell iR ehy SRS diims 1 to 69.
conprising the am no aclid sequence shown in Figure 5A

74. A vector conprising a polynucleotide as defined in

?’}'?}/. one XQ& £ Lc%'oﬂﬁli\%tot a ’747v§herén\‘cﬁ§ Yo PCL feqxlo@galt & lentiviral
clfaim erern e vector 1s aretroviral or

| enti weectat. vector. 76. A vector according to claim?75
wherein the lentiviral vector is derivable fromH V.

77. A vector according to claim75 or 76 wherein said

B! YNUCLeqhi feoldinREIAB ¥5 Ith@l‘e?&l thedlefrivik ector B deffrable from
A vector accordindg to any one of clains 75 to 77

wher eilHVexpr essi on of said

77. A vector according to claim 75 or 76 wherein said polynucleotide is operably
linked to a viral LTR.

78. A vector according to any one of claims 75 to 77 wherein expression of said

polynucleotide is tat dependent.
79. A vector according to any one of claims 75 to 78 lacking the fat gene.

80. A vector according any one of claims 75 to 79 wherein expression of said

polypeptide is under HIV-1 inducible control.
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pol ynucl eotide is tat dependent. 79. A vector
according to any one of clains 75 to 78 | acking the

wo adoegersee 80. A vector accordi ng any one of cPEl/mod001519

to 79 wherein expression of said pol ypeptide is under

H V-1 inducible control.81. Agyector according to any
one of clains 76 to 80 | acking any one or nore, or
all, of the gag, pol and env genes. 82. A vector

according to any one of clainms 74 to 8 1 further

conprising a polynucl eoti de sequence encodi ng a

s&l.ect Ablestomasdasding émeny 88¢ ofickiisng 66 ta8@ daclingqny ongry more, or
one of flgins 74 t ﬁz further conprising a

ool ynulh S5HHeRIEsRY FBACEY 8IS di ng at | east part of the

p75 low affinity nerve growh factor receptor (LNGFR)

84. A vector according to any one of clains 75 to 83

i -t heAf Beaierofcoarlingtie gt eve P odlpiniss 74 g8, 81a further comprising a
retrovyj | [ M [ It romthe

vect or Popuciione Bebhd incBaRL B BB AR Bl PO

or lentiviral particle according to claima85 wherein

the particle is eudotyped. 87. A retroviral_ o ..
B0 | v S BRROEPS o S8t i pérclﬁfr&dﬁ%itﬁgg% farther comprising a

ret r ovidi@hucRoting @Ec%déh&@lsnd&‘lfﬁé & RaQfpafil & ﬂﬂbgﬁggﬁgﬁ%ﬁnity nerve

conprising the vector of any of clains 75t

r et r ovgrowatth Gictor eevepior (AINGH&Y- pol and retroviral or
lentiviral env or non retroviral or non-lentiviral

env. 88. Aretroviral or lentiviral production system

ag; Or dA R@ciof abdoddlifiy & a1 8AEb N clafis 78td 8y id Bl BFfm of an integrated
lentiviral gag-pol, and env are in different vectors.

89. Armreviésviral or lentiviral production system

according to claim87 or 88 wherein env is sel ected

fromRD 14-TR, VSV-G GALV or 4070A. 90. A cell

C8AIPr | Al regodird drylRugViedt paaeclefobbiatdn €rond tlgd &bdt®r df i@y one of
70.9 1.. Acell infected or transduced with a vector of

any orfdaigms 70'ai¥fts 74 to 84 or the retroviral particle

of claim85 or 86. 92. A cell according to claim90 or

9 1 wherein the cell is a nonocyte, nacrophage or

| 8arph ok yreteovithB or Fentielrh] weotide dretgding to lchuinm 2whireineihe particle is
the cell |s a hematopoietic CD34+ precursor cell or a

hemat dﬁSV‘iq Redcel|. 94. A cell according to any one of
clains 90 to 93 wherein mutant Vif is under H V-I

i nduci bl e control. 95. A pharnaceutical conposition

dohpr i &ineyovirgd odry lentivieadt praduasionaspptenn don proclugingsthe tetroviral or

70, a ;pol tide of .an ne,of clai.nms 7 1 to 7 a .
veet orBB TR o fEY 85 5F 86 saeRRg he Veehdh oy e claims 75
par ti gb@40mdababvitador Mnti®falosadpsiaind refrodfY o Miti¥fral env or non
clainse 90 to 94 and a pharnaceutically acceptable

car ri getroiryl gepen-tmtiziteligvent . 96. A pol ynucl eoti de of

any one of claims 1 to 70, a polypeptide of any one of

88. A retroviral or lentiviral production system according to claim 87 wherein the

retroviral or lentiviral gag-pol, and env are in different vectors.

89. A retroviral or lentiviral production system according to claim 87 or 88
wherein env is selected from RD114-TR, VSV-G, GALV or 4070A.

90. A cell comprising a polynucleotide of any one of claims 1 to 70.
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claims 7 1 to 73, a vector of any of clains 74 to 84,
a retroviral particle of claim85 or 86 or a cell of

waeyeonse®©f clains 90 to 94 or a pharnmaceut i caPCT/IB2006/001519

conposi tion according to claim95 for use in nmedicine.

97. Use of a polynucl eotide o% any one of clains 1 to

70, a pol ypeptide of any one o? claims 7 1to 73, a

vector of any of clains 74 to 84, a retrovira

particle of claim85 or 86 or a cell of any one of

clains 90 to 94 or a pharmaceutical conposition

alcor dirsgll infectbdonirabdhiond witle a yeeiprofariyomeaff ciims 74 to 84 or the

medi ¢ nt. for tre nt,.or evention of HV
i nf ec%ﬂ“ﬁlpﬁgf%‘?‘?fq@%ﬁ?ﬁ s. 98. Use according to
claim97 wherein the H'V infection represents

superinfection. ) . )
A cell according to claim 90 or 91 wherein the cell is a monocyte, macrophage

or lymphocyte.

93. A cell according to claim 92 wherein the cell is a hematopoietic CD34+

precursor cell or a hematopoietic cell.

94. A cell according to any one of claims 90 to 93 wherein mutant Vif is under
HIV-1 inducible control.

95. A pharmaceutical composition comprising a polynucleotide of any one of
claims 1 to 70, a polypeptide of any one of claims 71 to 73, a vector of any of
claims 74 to 84, a retroviral particle of claim 85 or 86 or a cell of any one of

claims 90 to 94 and a pharmaceutically acceptable carrier, diluent or excipient.

96. A polynucleotide of any one of claims 1 to 70, a polypeptide of any one of
claims 71 to 73, a vector of any of claims 74 to 84, a retroviral particle of claim
85 or 86 or a cell of any one of claims 90 to 94 or a pharmaceutical

composition according to claim 95 for use in medicine.

97.  Use of a polynucleotide of any one of claims 1 to 70, a polypeptide of any one
of claims 71 to 73, a vector of any of claims 74 to 84, a retroviral particle of
claim 85 or 86 or a cell of any one of claims 90 to 94 or a pharmaceutical
composition according to claim 95 for the preparation of a medicament for

treatment or prevention of HIV infection or related conditions.

98.  Use according to claim 97 wherein the HIV infection represents superinfection.



