AM DE COVPOUNDS AND THEI R USE AS ANTI TUMOR AGENTS
TECHNI CAL FI ELD The present invention relates to novel

wapioda1xsanpounds and their use as anti -t unor al PENEP2008/053317
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pro-apoptotic agents. BACKGROUND ART Cancer is a

di sorder in which a popul ation of cells has becone, in

varyi ng degrees, unresponsive to the contro

nmechani sms whi ch nornmally govern proliferation and

differentiation. A recent approach to cancer therapy

has been to attenpt induction of term na

differentiation of the neoplastic cells (Sporn, M B

et al. (1985) in Cancer: Principles and Practice of

Oncol ogyxO Vs HIHANRANTISR7V ROSEBODIES ANP.USES'THEREOF

DevVita, V. T., Jr., Ed. 2, (J. B. Lippincott,

Phi | adel phia), P. 49). In cell culture nodels

d| 3 . .
'fl“flee @ TS élﬂé ?ﬁxjegﬁoﬁl ?&atpﬁeﬁ%dl’vﬁg%réiﬁﬂ%&%gggp ?%%P&; ‘thlgﬁlng Ipecifically

r etol ﬂhelRﬂ\ae}bltbp@ Brfdiiivirdihced a@tldodies dave BhthumaACHIR abdiare capable of

USA 1980 77, %936 %?40 and_(d ssonet _al. Cancer Res,

19%scl 1@2 [y gglg@ gyl stegdns, P B Y e go?s;ﬁ%pe mutants. They are useful

aANf R HACY G B S PTINRELSn, §5pR ally%g%ntﬁﬁsfalhilrg 82 HAMRT.

2651-2655). There i s abundant evi dence that neoplastic

transfornmati on does not necessarily destroy the

rohge AR T AETNEN G i do not 7 espond Lo

the normal regulators of proliferation and appear to

be bl ocked in the expression of their differentiation
|or 14 aﬁﬁecfmmlsw@tﬂ ftanblmehqaﬁb weaderpie. Whefeas g tceapigscillow to limit

ﬁ%f r V@ cajugﬁ1 tan#1 gl e é/eaarlflte?tleeggl%ng gdemeventl4 Ecolr %glrat? %regt%lent 18 not

oun

VI faifibble las @BtdFﬁﬂlﬁdrﬂ@td; tla:cmghlyslbtev@mlrﬂmmnﬂﬁra gI(BWART), leading
factors, proteases tunor. pronoters, and |nh|b|tors of
DNR 8ve 1@%/ﬁfﬁ%t§|a§1d t@aﬁhq REIGEESN ¢ Of SITYS TR oYiFses, beside the

Celiilmlléll,lt;b?; SRS 'tfugg@ré% &utﬂgﬁeédjf&’ Bdﬁéghﬁr%ﬁecfﬁﬁcfﬁgg)éﬁﬁr%ﬁales against

nor e aracteristics. Sone st
| dHIVi Hoedva, send HEV offepiod paticnnpaigmdd ab lnan-p\r@r(ssor do not develop

ef f ive in c rs f differentiation in a nunb
éﬁ‘ﬁé ! 185 mogs uecy g hindyatigey W%OI}SH%%W%H%V diseases

t hgouiy BE | dé:lal%li %@a?f&luan oa?y@ TRAURE pbbsBhccneX 3RLKE 8RGises!, defective

blsacetan1de her was suberoyl ani |'i de
hymam}ﬂ\éapwcéﬁmmaﬁoes use of nehiegd wing antibodies’. Conventional

envelope-based antibody inducing vaccines have all shown their limits on account of the
high mutation rate of the virus and their poor immunogenicity. In a previous study °, we
demonstrated the potentialities of broad spectrum neutralizing anti-R7V antibodies
purified from non-progressor sera. These immunoglobulins were directed against a
cellular epitope called R7V (RTPKIQV amino-acids sequence) derived from the [2-
microglobulin and incorporated in HIV’s coat during budding > ® . Our aim was to
produce a recombinant anti-R7V antibody after the isolation of the corresponding gene

from B-lymphocytes of non-progressor patients through a baculovirus vector.

The baculovirus technology allows the production and secretion of correctly assembled

and glycosylated immunoglobulins °. These recombinant antibodies present all the

10, 11

functional properties of the parental immunoglobulins and exhibits efficient



conpounds to induce nurine erythrol eukemia (MEL) cells
to undergo erythroid differentiation with suppression
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i nducer-nedi ated differentiation of transforned cells.
Recently, a class of conpounds that induce
differentiation, have been shown to inhibit histone
deacetyl ases. Several experinental antitunor

oun such as trichostatin A (TSA), trapoxin, 213 y
S ey matiing ourly b dm i) of c@pplapehammonen Cla * or C3

Ve been Sho 1@(? dlrect ce?lu?ar cyt0t0x101ty15’16’13.

hen at e
parl’c ‘g 3 T%CGP ORg AL LR SN
Addi ti onal I y, di aI I yl sul fi de and rel ated nol ecul es,
oxanflatin, M 27-275, a synthetic benzam de
dehi gennicgion pythy ther EVEBtQTY aY'F \FOBStYTRI0 s Xpeomblapfgibedy directed

< h%%w@s? ﬂ{el%ﬁé(l%% {iﬂﬁ)@% ?{ﬂﬁéc uﬁéé% Pl’l‘@’&%ﬁh Eh\ANE b{?&%ﬁﬂ% The c-DNAs

tone deacetyl ases nvitro
comdm@sthea\miab]el tgtonk hef theomtthRBY drtibodiplhast beeh |c$0ned from B

by cauysi ng c? cycle arrest.in the d éndGZ phases,
anty cYleh g taon?fhgrotgéﬁisﬁﬁrn%"r“eai e dROPISE VErfoBnEontyaRe complete

Of cdcﬁ@%q%%ﬁ@e@ FoP LR dn‘al light Ram@lolrehi¥ aﬁflb&[}a%lfeoédﬁ@gucted and a

[T nes. I'n vivo, "pheny butyrate is effective in
t hECOmbmtaméJatculofsflms:wa@g@emﬁgdelbso@ youlde tasokbmasion between baculovirus

B G e e R SRR IR e (i opiigbifs produced a
ané’oﬂl}&l@@ AR Snii/R 7V GRMUHSIBBMinl 9RR BiClIRSES tif A® recombinant
derivatives of Formula: wherein Ais an am do group

an@ntrbopig, QmCliﬁﬁttégté? Rié{ neriric3 repagniges a'rtdeg@t@dimﬁo@ih@@des of HIVI
cﬂlg?né rfe?lstg tVdUCI I‘l chI nhi;]s né rgg’rtsgé%ruvescl%l a%Fl-IXIV therapy.

d| ffer entiati on and/ or apopt osi s of neoplastic

cellsand thus inhibiting their proliferation. HDAC

i NRESCGRIPLION Fornul a are discl osed in Kahnberg et al.

(J. Med. Chem 2006, 49, (26); 761 1-7622): Hanessi an

et al. (Bioorg. Med. Chem Lett. 2006, 16, 4784-4787)

di $hhspaeordng éc ulfes amﬁbdadmemj asubjanadf ttllmepﬂesemtﬁﬂ%hticyn &san isolated

hi st gn deace% as D/\)? i nhibitors. I\g F

i SO e e P b e BAES OB OF 9“%18 [ty pgig) fragments

beté%‘ﬁ‘% Safiol8 STEMing k‘ﬁetcﬁﬁfa[l? E&the%@%ﬁ@&ﬁé’{kﬁr%g'\ﬁ” I9EQ ID No 11)

on different tunor I'ines was seen bel ow 20.0

m mdoMpawmfmeuEaltm Hé‘é dtraios,Whedein @woanpdis o

al t)ear l?g tt ICK%% c%%nﬁgfﬂg qﬁe Iggr}/lf)lgglegtgrity determining regions CDRs comprising
amino acid sequence SEQ ID No 1 (QSVLYSSNNKNY), SEQ ID No 2 (WAS) and
SEQ ID No 3 (QQYYSTPQT), or CDRs which sequences have at least 80%, preferably
90% identity, after optimum alignment, with the sequence SEQ ID No 1, 2 or 3, and
i1) a heavy chain comprising the CDRs comrprising amino acid sequence SEQ ID No 6
(GGSISSYY), SEQ ID No 7 (IYYSGST) and SEQ ID No 8 (ARGRSWFSY), or CDRs
whose sequence have at least 80%, preferably 90% identity, after optimum alignment,
with the sequence SEQ ID No 6, 7 and 8.
In the present description, the terms polypeptides, polypeptide sequences, peptides and

proteins attached to antibody compounds or to their sequence are interchangeable.



i ncreased HDAC i nhibitory activity. SUMVARY OF THE
I NVENTI ON The ai m of the present invention is to find

wmoweh1xsapounds having antitunoral and pro- app@t/BPri008/053317
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activity. The aforenenti oned objective has been net

according to conmpounds of claiml1l, to a conposition of
claim12, to the use of claim13. Preferred

enbodi ments are set out within the dependent

cl ai ns. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMVBODIskENTSIcT$ieod btk dhdttiee paieritpmadsies npr latete the antibodies in natural
definitions of the various chem cal noieties th ke

e Bt Sl e et B 2 TR R Py R b vt

I ntoebéelegldted appibsinsdi by hotificdtfohofigin- fusliral B&urces, or else obtained by
speci fication and cl ai ns unl ess an ot herw se expressly )
segengtie geImhingticsh 9r By desucal pystgsis, @aq jthatt they, can then contain

ﬁ%@rgﬁh& aLiik 8 ®ill G g{/gp,g%gﬂlﬁﬂhe@ddfyl groups havi ng

rbon atonmns. refers to a dival ent
al kyl chain. "Aryl" refers to an unsaturated aromatic

carbocyclic group of .from6 to 14 carbon atong havin

a 8V K rqeiapgor(eDR gt ipREAgPY tOdP&IﬁﬁthlileplPS@eEVé‘ﬁl& Jegjons-of the heavy
Fi AG6 iGRe Ghaif@BRHY ihmuRb 86GHIE s ¥ineli NGy} ¥dBaPBenY ! (Kabat et al.,
napht hyl, phenantrenyl and the I1ke. "Acyl" refers to

t hBequreneyy of QrarRd athemeundogicat lintdest, 0@ E4), &J.Ry Department of Health

" Ph ceutjcally c abl e salts” refers to,sal of .

¢ nE LB ettt 1 Lorpat ot f oy CORS and 3 tight
r et CORS Sl TIRMchh @ oRios ADRELs nskd Nerc B dpR) @8 iRficate, according
such salts include, but are not restricted to acid

adii the gascs ane of thespreagionistdy sevsilg an evenaibic dghole of ghese regions which
hydr ochl,ori c. aci hydr obrom ¢c. .aci d Uk | Gj -

onRe B GofE) St YRS R Sl il pyartinty of
f ofhedtivédynfoothgaiitiGerBer tHS ci5ittph vasictaie edcogniaéy. d,

trifluoroacetic acid, oxalic acid, tartaric acid,

succinic acid, malic acid, fumaric acid, maleic acid,

ASeorhi : : . R oo ‘
PP o RSSO ARG A ARDL s
acsalse ofthhiphatenevaiisu) if Bnnendwi td,indivade a percentage of nucleotides or of
pok%%al cturoni¢c acid. "Al koxy" refers to -O R7 wh

R71GERAGA), geanog re’md'yda%gwleeq Watwaiswegpqs}p bg pompareg,r gbtained after
( 2t'h'¥%ﬁ%ﬂgnm’%hﬂ‘@6ﬁﬂﬁmm alignment), this percentage being purely statistical and the

differences between the two sequences being distributed randomly and over their entire
length. The comparisons of sequences between two nucleic acid or amino acid
sequences are traditionally carried out by comparing these sequences after having
aligned them in an optimum manner, said comparison being able to be carried out by
segment or by “comparison window”. The optimum alignment of the sequences for the
comparison can be carried out, in addition to manually, by means of the local homology
algorithm of Smith and Waterman (1981) [Ad. App. Math. 2:482], by means of the local
homology algorithm of Neddleman and Wunsch (1970) [J. Mol. Biol. 48: 443], by
means of the similarity search method of Pearson and Lipman (1988) [Proc. Natl. Acad.
Sci. USA 85:2444), by means of computer software using these algorithms (GAP,
BESTFIT, FASTA and TFASTA in the Wisconsin Genetics Software Package,
Genetics Computer Group, 575 Science Dr., Madison, WI, or else by BLAST N or
BLAST P comparison software).



"Pharmaceutically active derivative" refers to any
conpound that upon adm nistration to the recipient, is
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activity disclosed herein. Acgo%dLng to a first aspect

of the invention, conpounds of Fornula |lare provided.

In the conpounds of Formula | : the dotted line

i ndi cates an optional double bond; R represents

CONHOH, CONHCH2SH, CONHCH 2SCOCH 3, SH, SCOCH3, SCHs, '

N(T,H; Oeren@@CONHAR ity OR3ween £wa -ruckaigl a@ﬂeoalanymte rigid Sequences is
| nmlmsl (1‘1 F? gﬁrsntphrtnggt %S% r\g?s t%%:)agl%h%%t a%ls%h? Eel erol'?? 1m¥¥m thafiner and in

i 0 the

gr Q’h&h&fle hii@eialaksid @ngniabakid, scihidnite @hnBe @6rnfm%@ cMi2omprise additions

groups, .OH, (G _3)alk SH, (G _7)al koxy; z and z'

ar @ dqletiong Wlﬁl EéP%t Y éﬁéﬁ@rengfs Sefrease Eprignyeptingym alignment between

si r r 0

F 0P T Pe GEu Ak PR PEREAGe! CFAdGRTE S NALARL 1) Cdetormining  the

Si ﬁurﬁb&‘i‘b&fr edntheat @oaaomiiri which ﬁge lmﬁblﬁgtldmsuﬁﬁ:t arhuﬁoezdsld residue is

or.substituted with up to 4 su tuents R' or.. ) ..
optded |9t“@8%1§‘n’é’@d5%“i’%e%rrbyﬁ? &h%leléﬁa%ﬂﬂld@weal&osnlons by

X i3 56| f&hed dff RIRtRE ird E&U&nﬁ%ﬁéﬁ Vidvwhhd by multiplying the result

unsubstituted or substituted (G _7)-al koxy group,

2- dbtyined Vitye 80 dn yordérs tauobtabs the peedntege dibidentityt ween these two
with one or two substituents, which are the sanme or

di 9B and are sel ected fromthe group conprising

H NH2, NH(C 1-3)A kyl, CN, N2, (C1-3)Al kyl

unsubstituted or substituted with hal ogen,

O Fai cxympliyit, ISI—mS@@éfn to arsylthe BIAST; pwgta@l,se‘fféleA%H 2 sequences”

f Irflm t he ?{A?U p‘lB‘fa%Eg guen es 2 %"w tgolﬁig £otp arn}cl%/]%rlo{\lem and nucleotide

vvhwqabﬂbe%’ angiEMsar afikioblegd DM‘[ a brd:zge2sd) Fevdiddbi@ Aon the site
selected fromthe_group consisting of: X-(GCi
) itney Warve e pmpiy g v/ gpri iy hinle the p@r@@ters used being those given by

g)r égf%ﬁﬁ Ylln:%lg{l(?ﬂ‘ﬁr df ¥Vthé gy{ %yl“g sg%ge\l@t e ”Xo%rhqlg]i%extensmn gap

gr panpltg’ong; tht lrrrag‘méhoséh belﬂgjl-for exymipoe, dhatrfadlm‘fBLOSUM 62” proposed
nat ed,

gir& DIBEARY- %‘F PF’ECG’P%%? égéiﬁ{létyaoﬁﬁgm tﬁﬁ éwa ﬁﬁq}ﬁnces to be compared
seb&kd 8dclihRidiB&1yWyOMP program.

By amino acid sequence having at least 80%, preferably 85%, 90%, 95% and 98%
identity with a reference amino acid sequence, those having, with respect to the
reference sequence, certain modifications, in particular a deletion, addition or
substitution of at least one amino acid, a truncation or an elongation are preferred. In the
case of a substitution of one or more consecutive or nonconsecutive amino acid(s), the
substitutions are preferred in which the substituted amino acids are replaced by
“equivalent” amino acids. The expression “equivalent amino acids” is aimed here at
indicating any amino acid capable of being substituted with one of the amino acids of
the base structure without, however, essentially modifying the biological activities of
the corresponding antibodies and such as will be defined later, especially in the

examples.



conprising: R represents H (G _s)A kyl, CH
- ATyl unsubstituted or substituted with H,

W@ER(GI1BIAl kyl , OH and nitro; R' represents H, PC#EBP2008/053317
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NH(Ci _3)Akyl, NHCO Ci _3)ALkyl, O (G _3)Alkyl,

(G _3)Al kylene-NH 2, (G 3) Al kylene-NHCO( G 3) Al kyl ,

(G _3)A kyl, NHacyl, (G _ 3)A kylene-NHacyl, OH R
represents H, halogen, NO2, (C _3)Akyl-NH 2, OH NH2
unsubstituted or substituted with a (G B%acyl group

ph&hgse agrbvalsnt Asines tdiducad be rde@ub@tedteatherd wir¢lping mloth(e@ structural

1£%I%llég¥ Xilﬁlfzt]hr SR e0S gcqass W, (t%‘\p&e)p ﬁ:g,u% | {eﬁltﬂ(tes dofo ?ornparatlve trials

S ugstib Fogicaﬁadtﬂvfm b@tv&(e@l h%) dff¥lenQaRBBdiRS cabablel of DrMgkytried out.
OH, CN, COOR3 ere R3 is selected fromthe group
consisting of H (G _3)Alkyl; and Qrepresents CH N

or Bgf\x&? Ooﬁf%gé%@te eﬂelﬁ%’él N Aty §p the% ibifHes di ps%bﬁ:itﬁﬁ&mapable of being

I nvent inc eomst rrca | soners
optdraed byt wchduy eesilbfng'l A8 p@dilfanhdl ﬁnsdrfﬁz,atlﬁh asthe Ibﬁﬂﬁ@bﬂ activity of the
as well as in the formaof racemate, wel |
phefiFraBAsinE Sloadifiedcantfogi) & lééFH%P?ﬁS G &0 é%ﬁﬁf&ulﬁama? by valine or

Fo f.er
co%‘pg%{dﬁgé asp rF:lg ra@rrlljiag} %’Iutaﬁné;?glldn l?%ﬂh@b%ﬁ%a?a%(&e %pélﬁ‘ﬂng by lysine,

andcRtherrevase sibstitnechsdizongenativbdy elpsnm‘geat‘trle dndr IﬂdngH@fCOIldlthIlS
Formula A is selected fromthe group consisting of
-(CH 2)3-,-(CH 2)4- -(CH 2)S-, and Most preferred
SUpRd | dnkiBBlicR é&om aRd ppisedteidhdon dr8nNgRSerhiIQ 'Tﬁﬂly human
to 6. Preferably z and ' are linked to forma phenyl
gr Bapodenad antibogicser ﬁmoklﬁ@frftféﬂgéwnﬁéh@ﬁ@%r omatic ring
selected fromthe group conprising pyridine, pyrazole
and pyrrole. Preferably, substituent R' is selected
f r pm HhRicgla® dmbediiging t the gn@h‘)odj of-thélhﬁventlﬁﬁjrﬁfeatured by a light chain
- NHCOCH3, -NH2, -CH2NH2, - NHCOCH 3
exERpPEiNgHIN @@m@oa&rrfb&eq@fmqﬁd}amng@t |le%5h%@%d@refqﬁ@ly 90% identity, after
fo L I\A%\Ia | 5cRY M
T W%%Mgﬁé&gﬁ# | nv@ﬁggl a(??]Sl rgﬁ\u;r %ﬁ?‘éﬁgﬁgﬁ?n@n SEQID No
ant idvodilight chgiabdneoddd by redinngestibcistiwakt ycomprising the sequence as

depicted in Figure 3A - SEQ ID No 5 or a sequence having at least 80%, preferably

90% 1identity, after optimum alignment, with SEQ ID No 5.

In another particular embodiment, the antibody of the invention is featured by a heavy
chain a heavy chain comprising an amino acid sequence having at least 80%, preferably
90% identity, after optimum alignment, with the amino acid sequence displayed in in
figure 3D - SEQ ID No 9 or a heavy chain encoded by a nucleotidic sequence
comprising the sequence as depicted in Figure 3C - SEQ ID No 10 or a sequence having
at least 80%, preferably 90% identity, after optimum alignment, with SEQ ID No 10.

In still another embodiment, the antibody according to the invention comprises a light
chain comprising the amino acid sequence displayed in figure 3B - SEQ ID No 4 or
encoded by a nucleotidic sequence comprising the sequence as depicted in Figure 3A -
SEQ ID No 5 and a heavy chain comprising the amino acid sequence displayed in figure
3D - SEQ ID No 9 or encoded by a nucleotidic sequence comprising the sequence as

depicted in Figure 3C - SEQ ID No 10.



to the R7V epitope of H V. These anti dodi es have al
human CDR and are capabl e of specifically neutralizing

w@bdosa1isas ns of HI 'V, including escape nutants.PdhER2088/@53317
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useful for the treatnent of H V.infection, especially

in patients in failure of HAART. BACKGROUND OF THE

I NVENTION HI 'V infection is still a public health

pandem c. Whereas drug therapies allowto limt HV
eplication and virul ence after infection, a

pr By dhing¢tipmab ifragmmatt pfven tantéb@dvemcorcgngwm thpy ameatmre ias's intended to

yet. F rt hernore, ti t|r Vi .

! gl AR o slipt Radrud it SR T QLR S chaio. e
t OF{ab®,,erapr JRFGF cofraghidi@s 6L iaBbdng, dtldhysfﬁfgmelﬂesf @keudme half-life
di mnution of AIDS, underscores the need for

addie werdf hawerbepe dﬁ?féasﬁ% groshamusal agadifisatiqn, yuch as the addition of

n oﬁ@%@g{d’ r1 es ngé 1'37%%4 nsg {f ggesv 31"%(&&?%%% ?@2%"2 2 %g)f@'rlatio&’ ) (pegylated
15fragmerns ealked&*fvsPEG Sl eRFL G Cifub- RISGIOR@b maPE@gortHaat PHGY (“PEG” for

dlsea be del ayed by various ways |i
pr B % “)'ﬁ\mw &Y Gor R ation m&e‘ﬂ@é?mwaﬁ &%&%@*ﬁs having CDRs

HI ¥r &aﬁﬁﬁg D M. gt 203156 3 anﬂ 8 &lcoRfhyg fAthi %ﬁ\régtlon and, especially,
ant 1 bodi esb. nvent i onal “envel ope-based antib

i natbatnyiswapablmeSndusrekzing HI¥sowmst heir linits on
account of the high nutation rate of the virus and
their poor imunogenicity. In a previous study 6, we

depRRgiBIaL edd tisctRRLE MabAkbhts i w3l 8¢ BhQARGE RRCKIIUGdmprise a partial
neutralizing anti-R7V antibodies purified from

nompiﬂtﬁgr@fs rhogey r lighée seripblmeheryl ebihci adibady drom which they are
?:Qq.e%ﬁlt %\/sa?c?r?ar? glt neclelb%in rsu 015 qR§ & { ltﬁg saﬁrﬁ%{ epetc):gicny of binding.

no- ac g% seq erive fro
m Blreﬁghmgauthe@e aimd:nbﬁmfr@gmatt@dwllrbd-lfr‘s(gmeﬁatofdw | §¢gv Fab, F(ab’),,
buddi n aimwas to produce a reconbina

anfab RmFé(rﬁq taaayr dmbedics, Nebis s gnstapass therame spemﬁcﬂy of binding
COLJS ﬁépﬁﬁ%b&ﬁ icah %/hflcrhomeghré/ (18 gﬁ e%cgf)rdl to the C}%rgsrent invention,

non- progressor patients oug acul ovi rus Ve
Thmtﬁmdwlfmgnrents dfethb mmemgyn a&hh b\a&btdm&dpstaldmgtfrm aatibodies such as

'Sﬁﬁifi? éﬁdgﬂ%ﬂ"la @et ﬁ%g@ lg%ﬁqﬁgﬁ%y %tl};y&%géslfug ea(g pepsin or papain
Pr RSN b}alsllea\ta%@ off l’ﬂlrﬂé: Hfsﬁlrf'iﬁb b?lfdg&e5§ bRSnihl deBEtRA’ BPhther manner,

i mrunogl obul i ns n and exhrbits efficienteffector
fuﬂn@t pi®dy uﬁhgra@ltss henipirdd ng  ¢hic) p@fseIUonxyleletnmntcan be obtained by

ORBRIEHS oF el Rac o i Wil PEEE perspy pidfied in the ar

CY@)IO&I@é(bj? ipbtidebsyntifesis b medmd STORRQ&KEMPLR, Whitbhatib %eptlde synthesizers
i nventi on, we constructed a reconbi nant anti bod

di Fushes thosg sinpsied D eheesinman s A neHEd BinsySNS. 8¢ Ui T ed by

H V during the viral budding. The c-DNAs encodi ng the

vari abl e regions of the anti-R7V anti body have been

cl pngeholr¢ prafddred manner, the invention comprises the antibodies, or their functional

fragments, according to the present invention obtained by genetic recombination or by

chemical synthesis.

In a preferred manner, said functional fragments according to the present invention will
be chosen from the fragments Fv, scFv, Fab, (Fab’),, Fab’, scFv-Fc or diabodies, or any
functional fragment whose half-life would have been increased by a chemical

modification, especially by PEGylation, or by incorporation in a liposome.



| ynphocytes of a non-progressor patient. Two transfer
vectors containing conplete codi ng sequences for heavy

w@easliyghs chains of this anti body were const rBCT/EP20881053317
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a reconbi nant bacul ovirus was_generated by a doubl e

reconbi nati on between bacul ovirus DNA and the two

transfer vectors. Insect cells infected with this

bacul ovi rus produced a conpl ete human anti-R7V

i mmunogl obul i n. W& have shown that our reconbi nant

anTho ptppentsipeditioncalsoraldies R7 W pehated aucleiscasgthico@prising a sequence

neutralizes all,cl ades,nf V1, nbNC, in i sta .

vi PHARE S Tl 0vsp REERRR petouptb v 4 8831 Ml ater optimun
t hgligpyent WREEAR fhéNe BBGSID aecording to a first

enbodi nent, a subject of the present invention is an

i sol ated anti body, or one of its functional fragnents,

sa 0 Is S [ o

250, LR BonanS Rkt 50, LEPATBR 0 i seunc
( RIRM Lt 1caSEQD YD pixeferhb)y 8%, Capabd o aindn@ithy adenhdiyngficr optimum
H V. strains, wherein it conprises: i) a light chain
coﬂfﬂninéﬁinﬁﬁ’“bﬁ]%@ COHPICE e Q?n‘g@y?%et er m ni ng regions

CDRs conprising am no acid sequence SEQ ID No 1

( QSVLYSSNNKNY), SEQ ID No 2 (WAS) and SEQ ID No 3

( BYYSTRQequaorceCDRIngvhipetresege of idestityanfeat deast 8%t preferably 85%,

S PES O, SRR e LA P R PG v

chgy ifdieMenid Siddc e aGiapT Pith $dsPect ARG REI@e nucleic sequence,
sequence SEQ ID No 6 (GGSISSYY), SEQ ID No 7 (IYYSGST '
anerrgEQnodifidetigny ARGREVESLticelar, ciptb Fetryeegtiencan clongation, a
haye at. | % pref.erably 90%identity, after

ont e SR dnver & SRRl RGN pyRglony 1 profeubly
angbnBernk ReduR@crie Seith dRSefidptéDibdetfBEtht 8hMB amino acid sequences as
pol ypepti des, pol ypepti de sequences, peptides and )

pr GEAPIPENSE PRauisaer. s Ratrenyccshisoliadsedicracy af i genetic code, or
seg[Hﬁ]? [ a bl e. S :

here Elglte I(’f‘tt[dl e v{elgétgi g]%%@og% h‘Ii ta%éeltogtt@ b# g{%ﬂ%tsﬁ&‘?ﬁcally with the
antefdrodicessquances putfadablyormier tdmatitiors dfhighastringenyy asspecially such as
noé?fi n ﬁjhei r natural environnment but that they have
bed{NSAIPEloM be i sol ated or obtained by purification
fromnatural sources, or else obtained by genetic

reconbi nation, or by chem cal synthesis, and that they

cah hylerdigonh aindeurnaditiond olrtiigho stroigdscyasignifles thet the temperature
descri bed fuyrther on., B reqi on or. it i

e ot i cuPEt ARy T PR bt gnkephat fey allow the
heawtaRbcd Okt HEBAERSA bétheeh MY MAGeRY|dftSnPfementary DNA. By

defined by Kabat et al. (Kabat et al., S
way of illustration, conditions of high stringency of the hybridization step for the

purposes of defining the polynucleotide fragments described above are advantageously

the following.

The DNA-DNA or DNA-RNA hybridization is carried out in two steps: (1)
prehybridization at 42°C for 3 hours in phosphate buffer (20 mM, pH 7.5) containing 5
x SSC (1 x SSC corresponds to a 0.15 M NaCl + 0.015 M sodium citrate solution),
50% of formamide, 7% of sodium dodecyl sulfate (SDS), 10 x Denhardt’s, 5% of
dextran sulfate and 1% of salmon sperm DNA; (2) actual hybridization for 20 hours at a

temperature dependent on the size of the probe (i.e. : 42°C, for a probe size > 100
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Ed., U S. Departnent of Health and Human Servi ces,
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3 light chain CDRs exist. The_tgrm CDR or CDRs is used
here in order to indicate, according to the case, one
of these regions or several, or even the whole, of

t hese regions which contain the mgjority of the am no

aci d residues resgon3|ble for the blndlng by affinity

of nudieotidpy)i fobetycd by 2t wieshanol gemiowtcs We2®pi inche SHi ¢ of SDS, 1
C zes, B pt y+. bet wee
nuclasgll é%abICI dlutels ¥T2T9 no aCI é%g%qﬁéhlcé Plgfr)]gt e le \ga ﬂ 1? Carrled out in

t he.1ps sS€nt 0110y eNSDEMor BO nhifiutc heHORE fira pﬂaﬂe siat e aoo nucleotides.
per cent age of nucleotides or of identical am no aci

r eShjbidyidizatige sandirens Qﬁdﬂ%&fﬂ@&%ﬁ degsribed abprseed polynucleotlde of
ob gt fagd;Af [f‘aq{ bd I&ﬁa &?Eozr h ?&Fﬁ%ﬂt skiIpRt 1111”11111@1 Fﬁg&%ﬁhcleondes of

thi's percentage bei'ng p statistica

di grfeetreenﬁaﬁallxetsmeabcbh&ng Yoths ecpehimgast Ebmtmgok ct al., (1989, Molecular
distributed randomy a qQve eir entire Iength The
coﬁﬁ%@gs% O%anéﬁﬁéﬂc %ﬂ%ﬁéEPPWBHﬁﬁEFklc acid or

am no acid sequences are traditionally carried out by
conpari ng these sequences after having aligned themin
anThmiﬂvnnlmmalm eclates 49 @ ‘cotyaonpoinged ngclablagid o efined above, in
carr out o]0 [ i.ndow'. The

opb? d?Wﬁﬂ%@ﬁ?gg?g&ﬁ@ﬁégéd%ﬁgggﬁééﬁqﬁ%gbconparison

can be carried out, in addition to manually, by neans

of the | ocal honnlogy algorithmof Smth and Waternman

( 1982 ynvendon Apps conscially 2t 48ming Byd/pegrpression ectpwcwhich contain a
hmm 19 m orjithm of ,.Ne nma sg¢h

B Ao s ™ Dy B PP P 7 iy aimed

Webdfmli)vﬂﬁs FPeakfo et cbmprbing (th988lclPuda. sel}@éﬂce AC@ined above,

Sci . USA 85:2444) ans of conputer software using
t hespeciallyef SEQAR N%&%ﬂnd%ﬁPNO FASTA and TFASTA in
the Wsconsin Genetics Software Package, Genetics

Conmputer G oup, 575 Science Dr., Mdison, W, or else

by TRBL A&IHolN aicofdindSio ’Ehecmm&toinspmf@aiﬂy want@ajn dllements which allow the

per cent age of entity be wWQ , hucl ei ¢ acid, or
anfeesaond n&é@@jd@% sessctlon Sleery ﬁ?@tﬂdw%ﬁrﬁm Aglefimdred host cell.
L WoL S QAUENGES: @Lic@Edoh@ifh pRRLAEL! ﬁﬁ@@lnﬁ‘ﬁgoﬁ And termination of

whi ch the nucleic acid or am no aci d sequence to be
c otm&ﬂaeldncwdb apaprsepraddidgionsf wﬁgldzéioatofdmswntimn. It must be able

ect t . reference se e a ti
ol TR R e EHEd o s Ba ool S aR aaoBbaye particula
of sib@BOWhich dpecERhUiRt@Rndf e tahdhid rpgotéllae TReNEDEFfeRht clements
i dentical positions for which the nucleotide or the
anmiashasangandesyitigijecd ky the person skilled in the art as a function of the host cell
used. To this effect, the nucleotide sequences according to the invention can be inserted
into autonomous replication vectors in the chosen host, or be integrative vectors of the

chosen host.

Such vectors are prepared by methods currently used by the person skilled in the art,
and the resulting clones can be introduced into an appropriate host by standard methods,

such as lipofection, electroporation, thermal shock, or chemical methods.
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the result obtained by 100 in_o?dgr to obtain the

percentage of identity between these two sequences.

For exanple, it is possible to use the BLAST program

"BLAST 2 sequences" (Tatusova et al, "Blast 2

sequences - a new tool for conparing protein and

nuth@gedtols agg@rd@gc‘r@ghg IPENMEPIVRESE Y] @Xanipda, tvectors of plasmidic or viral
%Z ‘?%gzlﬁ/? T§59%‘rg§%’s§‘ %brkﬁﬁlggoﬁl?%%ﬁt/ecﬁ% ThPHer tq flgne or to express the
pan@@itide Se?ﬁﬁ&bsh@&cﬂginghl@ﬁ% igiongidnby default (in

particular tor the paraneters "open gap penalty" : 5,

and "extension gap penalty" : 2; the matrix chosen

being; . e i X" y {

¢ nongmeior AT Feorhif T by clb R Snpd AR B ifrihe a vector
t waccerijnetoahs irtvontien. conpar ed being cal cul ated directly

by the program By am no acid sequence having at | east

80% preferably 85% 90% 95% and 98% identity with a

r efRL GRGE AR HRCIHDSEHIGD ?okalirmﬁeorh @M{a@%tic‘%}tsrbms, for example
respect to the reference sequence, certain

nobkctérphtelbnmit likawparyeast wklby omardebktdllsnin radulduddronaromalian cells. It

substitution.of at |.eas e am no.acid, a truncation

or Racuts R e ticd raebedl ms e feifhe “cane. of o

substitution of one or nbre consecutive or

nonconsecutive am no acid(s), the substitutions are

pr Ehes; pecgrding (ehansthar lagposty bl inventea ralitasdo acellitingsesreting the above
replaced ~equi val ent " Male) i ds. The expressio .

! oREE RniR T\ P Hoay A BRufflel e 40O SERDEP SO R obtained by

angBa&Nin@od4lizdd Gfﬁmﬁﬁlblﬁcz{es,bﬁhm cBlPsiEcht dit © owllk husihigea baculovirus
of the am no acids of the base structure w thout

hotiRsis or et Artibady prodiiTey silglings sugh 8p 61@ 4ATCC number CCL-61),
ac - - rre | ang

o FrpENGE Rl aROer eRRANEL Ry PR PRRY SRS YBR0 (acc
ex@RptE®2Ybdkknesqui val ent ami no aci ds can be

determined either by relying on their structura

honol ogy with the am no acids which they repl ace, or

0 nA_E@o}Hl{n% So Oafnoﬁlgfrﬁ% Bt it idveh@drs isOfipdali O Q%ne@bd of production of an
activity between the different anti bodi es capabl e of

beamtpodgroriad auts. fuBstionaly fragments aploedingremthicanvéngiomachenprising the
oftthe )ossi bilities of substitution capable of being
ca? %l ‘out without resulting in a profound

nogh fi Calliuping @ a hQiudh @hPGIFSpriAE buIMiré YorRfitidR®F a host cell according
corresponding nodified antibody. It is thus possible

to repl tocdhe Invgetione apy val i ne or
b) extracting said antibodies from the culture medium of said cultured cells.

The antibodies, or one of their functional fragments, capable of being obtained by the

above method are within the scope of the invention.

According to still another aspect, the invention relates to an antibody as defined abovce,
or one of its functional fragments, as a medicament. It also concerns a pharmaceutical
composition comprising as active principle an antibody, or one of its functional
fragments according to the invention, and an excipient and/or a pharmaceutically

acceptable vehicle.



i sol euci ne, aspartic acid by glutam c acid, glutam ne
by asparagine, arginine by lysine, etc., the reverse

wG@imstiissd i ons bei ng natural ly envi sageabl e uneer/EPives/ 053317
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same conditions. The anti bodie ccording to the

present invention are preferably fully human

nmonocl onal anti bodi es or functional fragnents thereof.

In a particular enbodinent, the antibody of the

invention is featured by a |light chain conprising an
anirmﬁlllae@lpthes eqbedioenhavi ingerdionligdisectannna qomyfositighIsych as described
90A)|de after op tlnun1all nent w, t-h t.he, am no

acf d)VSequ Gt I Spray & i ?Omth 1°§E§’r°d1§é(5’ BRSOy separate or

a $dqghitiat nad, rat @dﬁt@@&&daé@:}dt amf@ﬁllyafstedi Ghh EheSHYUEMAEDS and and antibody
conpri sing t he sequence as depicted in Figure 3A - SEQ
| DAQeridngio the akayige rﬁd@uﬁaﬁmﬂg sy’ ip wadarstegbes peatRg Biglagministration

90 [
20 WS AR TR ARy 0 R 9 s
thﬁlehmnaﬁanphmuesmfcelatfumd tSyspaaﬂeeamy cilsalundastbeavys meaning the

n co ri SI an am no cid sequenc avi ng
in, %J 101 b rsaleslwlr@wof at?etWPlWPOH]F S %ep@?rmﬂﬂtlon according to

al ihgnfﬁ'@@ﬁtlon""'lﬁ thttﬂﬂ@t %H&Iﬂﬁtc@\ﬁicgl $&AUEN&RCHnsiR] %’@d 1§ Iﬂnderstood as
in figure 3D - No 9 or a heavy c%aln encoded by
a m@mtm@tthdlsoccmﬂu@ rmimlmsmq;iidns phghe eosequeods af the composition

ct ure 3C 10 equence
odhCRtTi: o G it n, Sisb aras it SRR RGeS Pt ¢ or
optomaxaindld, dnIBesibldMtb Bombie ke MenidRtratidh Stthé hnt@RIVNGibody with
enbodi ment, the antibody according to the invention
conprises a light chain conprising the am no acid

seguence duagwgg !n fugHre 3B - SEQID No 4 or

encousd Zhy“ 1§ i e sequence conprising the
S egfuginge Jraf?enﬁl@pireﬁﬁﬂtrﬂcﬁaﬂ-}h@ure 3A - SEQID No 5 and a
heavy chain coqgr|5|ng the am no acid sequence

di Epyukned™ 0% & SPIRPIMEQ | D No 9 or encoded by a

ce as
defi %}%&%%8“%68&?%?%99@5%%&%%@%@%8&‘?&&nct [ onal
f r bgpimanir bobstahwith tritdrodis taeaofodirrgemticititénd.nvent i on, it
is intended to indicate in particular an anti body
fragnent, such as Fv, scFv (sc for single chain), Fab,
F(2Re Jfeschi@hvenB&G \éoﬁff)rlgésagzﬁeﬁ§es of rthg'afi‘lgggdye%eplgfedaﬂé{rem for the
fragment of which the half-life tinme would have been
i npicpasteh b@/a @te@mamht mqucfaillgefpr tma,tlngddw adedtiop, AIDS, for example

addi t i on of W( | ene I

otk ERy MBS D etk i bty S gt spiadn fiture of HAART
f r aUBRBAS called Fv- PEG scFv-PEG Fab-PEG F(ab')

2- PEG or Fab'-PEG ("PEG' for Poly(Ethylene) dycol),

or by incorporation in a |iposone, said fragnents

havi ng CDRs



of sequence SEQ ID No. 1, 2, 3, 6, 7 and 8 according
to the invention, and, especially, inthat it is
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functional fragments will be constituted or wll
conprise a partial sequence of t e heavy or |ight
vari abl e chain of the antibody fromwhich they are
derived, said partial sequence being sufficient to
retain the same s ecificity of binding. Preferably,
t h€beinfertem orlie furthepilnsteated invidyeof tha dgeravtisg durey and examples.
scFv, Fab, F(ab') 2, F(ab'), scFv-Fc type or
di abodi es, which generally have the sane specificity
of LEGENDORITHIFIQURE Y from which they are
descended. According to the present invention,
anti body fragnents of the invention can be obtained
st F{gu'r@q fSr éﬁlﬁﬁt{ P&btﬁﬁtléﬁggp nﬂt?lugr;reé%dlﬁeﬁ)emvﬁan@’er vectors used
suc as digestio as pepsin

orﬁpdﬁammmﬁmdhofmhyRGNanmgeyof the di sul fide bridges
by ch reduction. |Ip another nanner t he ant.i bod

t§ chesmifs saresentation of RYLrek - aidferoveetoan lgwing cxpression
ob&p%@ggmq%ahechnlques of genetic reconbi nation

i kewm se well known to the person skilled in the art

or Figl H&: $chepmyici rdpresymtationiof pdyT-GydnsTrefhsferf vactosednpireg expression
aUtﬁﬁHL|C piﬁtlde synt hesi zers such as those supplied

& "EOHFAAY- Appl i ed Biosystems, etc. In a nore
preferred manner, the invention conprises the
anti bodi es, or their functi onal frasyents accordi ng

t oFigmee gr BSBramplificetion oh VobtEHE R & IgéEI@t IB) sequences present on c-

re i nat.i r t hesi r

R NSk, Bl U 028, SYPLAEE ) e lRE B ooy

pr S3&dd dR W tain€BerMThe ah@hﬁba&ﬁmwmmed far BGoREd th Materials and
sckFv, Fab, (Fab') 2, Fab scFv- Fc or _di abodi es,

or M@H&Q 5 it anpRRITIaG ‘é@ﬁ’éﬁt WHGBEr #dl eIy oF & RISt Sheeific of a given

be@', Cg;f][ ?Qﬁeeﬂnﬁ l%fi}IPC‘@t‘%hétb(ﬁa\Lérg @racﬁoc‘rﬁ‘?é’ﬂ' @Lé Y 5% agarose

by I'on | orporation 1n a I'iposone. The

pr g« eantd s'tenm&hwnhrethikiﬁm bednaitlesLine Gy | swoitat &H rserpiee&:e:: Lane Cyry, :

o AT gt Jook: G506 A bUier PadstE vl gparker (Eurogentee)
0P} HgTU0H.300I8ETENHoM 1500, ti@@osﬁﬂ)@ BSR), 259, 5BhdNB008; 8066910 000 bp.

presént invention also relates to an i1solated nucleic

acid conprising a sequence having at |east 80%

preferably 85% 90% 95% and 98% identity after '
opFigwerdalFigidAemd KigtIC:t NecledgaengeensEQundDFigo3B 20d iy 3D: amino-
”U&%ﬂ?' %@E%Wﬁaﬂ@\{rb%ﬁgn %f@ﬁgh@ﬁ@i)aa&ﬁ 1Rfavi 9018 ich¥in f the antibody

east 80% preferab
expressed in 1rnmortahzed B- lyrnphocytes compared to the most homologous germline

gene. Amino acid sequence are given in the one letter code. The numbering system used
is based on the convention of IMGT (http://imgt.cines.fr). The complementary
determining regions (CDR) of VH and VL sequences are highlighted. Dashes in
sequences indicate identity with the residues given in the top line. IGHJ, IGHD and
IGKJ genes are boxed.

Figure 4: Neutralization of HIV; clades by 50 pg/ml of anti-R7V or irrelevant

antibodies.



90% 95% and 98% after optimum alignment with a
preferred sequence, it is intended to indicate the

womBaixB3xequences having, with respect to thePCT/EP2008/053317
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reference nucl ei c sequence, certain nodifications such

as, in particular, a deletion, a truncation, an

el ongation, a chineric fusion and/or a substitution,
especially point substitution. It preferably concerns
sequences in which the sequences code for the sane
anEXAMEBLESsequences as the reference sequence, this

bei ng connected to the degeneracy of the genetic code,

or conplenentary sequences which are capabl e of

hyBkaslpki DIIsRARINS Ak lcbiistvadtivont HEah RFREEVE AufRBUARE/Dinant anti-
preferably under conditions of high stringency,
esBa¥atibod¥ ;ch as defi ned bel ow. A hybridization

under conditions of high stringency signifies that the
tenperature conditions and ionic strength conditions

ar e1MVMareial and Migthods way that they allow the

mai nt enance of the hybridizati on between two fragnents

of conplenmentary DNA. By way of illustration,
copqift b ARSanAf vikhQp Sstringency of the hybridization

step for the purposes of defining the polynucl eotide

f r Hgmentpsriplesalr hlbed natmoweclear eccllsl VBBMEYewers | sgparhted from fresh K2E-

oo PR &PBi SR ERGTCE S EO BB AT B TP 154 Sgs GAmersham)
f Ograaleﬁpé’érﬁrlﬂugatﬁmpmﬂtﬂ”e% QUi fuldre ARV a RiEhsitySof 11 %( ll\(/)|6 cells/ml in

containing 5 C ( X SSC corresponds to a

Na@mpletg, AT m@uﬂﬂ m‘ﬁh:therfaﬂ@wml QﬂflilmﬁytIOHS(R%Mf 1640 (Biowhittaker)
for 7W u | f.at.e o
onRFatd b, *Eh: MAPUGRNl LN, A8P ke, Tamco). 1%

S ppéﬂmmpglut@aﬁn@@@mmw yilor Utz 912 qﬂufcmiedzsa) h@upgnatpm P (Difco)
tenperature dgggndent on the size of the probe (i.
42@uringghe ArgsSoises.eng @ w@b@ﬁiﬁ‘@]@%@l@@&yta@m owed by 7

wa t Oi J

1o RSE L R0 L PR A 82061t RREM- 4 B ghom v
Theod0asontuasly il 6%c heatiiedtioattd i fataD.chlfxseBBa, +%0.ptetcdfin/glutamine, 2
SDS gg gg m nutes at 600C for a probe size > 100
nuUEFBBPPHBECKhe hybri di zation conditions of high

SUTHOGGHIE Y(cHBS 35) ARH AZTONSisTaRl RANRO! @ﬁH@lfﬁo{fﬁ’&%s vaere produced on

defined size can be adapted by the person "ski
t hmfented €BM OﬂIISQma%IIéGOQ% ééadcﬁA)g PEBROE 1 q‘ﬂla@nﬁ) I9éBR025 (clade C),

(68RO SREPLE L B oifngVE I, SRV Tafhe Bs discarch and

CoRéfeRiict RGatdak PRIgram TDR/idiby BNIATOR, RIAD, nelrRbes pfoduéed on PBMC.
vector conprising a nucl eic acid as defined above in
The viruses BCF06 (clade O), and YBF30 (old clade) were kindly prov1ded by F. Barre-

Sinoussi (Pasteur Institute, France). Titrated viral aliquots from infected cells
supernatants were kept frozen at —80°C.

S19 cells were maintained at 28°C in TC100 medium (GIBCO) supplemented with 5%
heat-inactivated fetal calf serum (GIBCO). Wild-type Autographa californica multiple
nuclear polyhedrosis (AcMNPV) virus clone 1.2 7 and recombinant baculoviruses were

propagated in Sf9 cells.
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No. 10. The invention ains especially at cloning
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sequence according to the inventijon. 9. For exanple,

it is aimed at bacul ovirus transftfer vector conprising

the nucleic acid sequence as defined above, especially

of SEQID No. 5 and SEQ I D No. 10. The vectors

according to the invention preferably contain el enents

whi.di? Tablagien of pexipherat blood merymmclean gelise@BCo fromt nomrogressor
nucleotlde sequences in a determ ned host cell. The
velt" st therefore contain a pronoter, signals of

| ninfortddaind aBaschehFHI deipositivé hamnplodldsost: paaignideldre axsrolled in our

appropri ate r%glons of %fulatlon of transcription.
nuifpdpandathe EBMC eererapnficd frem frosh X285 BBiT8 \fﬁ&ﬂﬁ?el?loq)%by Ysolation on

th
LTSS b A0 CPRISPRAY, DY BrORRL L 2 vt 16t
praileird. nidiese diuppkhentedel efmnt $5%r ehelvasetivand FCS and 1%

optim t he person skllled in the art
fuﬂ%?lﬁkﬁ‘?%?ta% nodeutc i3 apd £4A g !{aﬁ%r thes %fewah ©hB lymphocytes

nugdgRtihfisoraggnences according to the invention can be
inserted I nto autononous replication vectors in the
chosen host, or be integrative vectors of the chosen

uch vectors epar ed met hogs cusre
AEY R AN M i AR O
r eBl-L}tﬂlIﬂﬂ)C%Q%& R iRendrialiFQIAME Bk ih § LOMBBE BPIF. ®Biilhdt Supernatant
host by standard net hods, suchgas |ipofection,

eI QE;BY dpedusingorel! tinel veith §h>ocllQ e-cd éwtadaPBMC in 3 ml 10% heat-
1na Va‘tedlhlgcgef”} ?preﬁlcﬂ?ﬁféhﬁam c MP%@IJ‘ YnentSb ?Cal tube. After 2

IC Or vira

Thﬁouraﬁ@uustafmin £ ar°t mm%ﬂmml bﬁﬁPMEldSéﬁ) mpmfed with 10 %
to clone or to express the nucl eoti de sequenc

ack@tdasyvated FRE. | HopAEYDasPorRe ((alineh qnndklem psgicillin/glutamine
COPRf S884 iR @gﬁigcétigéds erlsfo@NSdr0 mﬁ‘&eﬁ; 4 @ a %39182 't]?éu%gculture flask

a vector accor e 1 nvention hOS
beinchbsmailifiedodn gy, SkaCPotincubatoremk auitadetd mndmﬂirbm;for Howeeks, At the

exa cterial cells b Ilkemnse t cells or
anf ?fe t&%?r‘geek iRcyPaten.dhe EﬁBVn%%Wﬂgﬁ @sﬁ% formpd magroscopic clumps

| i KRINRSEORR PhEmbRHSE! bPREREARE et whlidht10Peldig/mI in RPMI-
Thus, according to another aspect, the invention

rel@tes to a cell Iine secreting the above defined
anti-R7V human anti body. For exanple, the above
anti body may be obtained by EBV immortalized B

Lymlfaosexiamoﬂ OB HmpRodyPesSeeitiag antidRPElahfibbdesd 2
acul ovl rus
Coating of magnetic beads by an aminohexanoic acid form of R7V peptide : 10 ug of

R-8-Ahx peptide (Neosystem) were incubated with 107 magnetic tosyl-activated beads

(Dynal Dynabeads® M450) 16-24 hours at 37°C with slow tilt rotation. Beads were

washed according the manufacturer procedures and resuspended at 4. 108 beads/ml in a

PBS pH 7.4.

Magnetic selection of anti-R7V antibodies secreting B lymphocytes : 107 EBV-

immortalized B lymphocytes in 1 ml sterile PBS are mixed with 24 106 R-8-Ahx coated
beads during 20 min at 4°C and repeated three times until no more cell fixed the beads.
The rosetted cells were isolated by placing the tube in a magnet for 2 minutes. The

supernatant was removed without disturbing the beads, and the cells were resuspended



vector; or other antibody producing cell |ines such as
CHO (ATCC nunber CCL-61), genetically nodified CHO to
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CRL- 1662) cell lines. According to another aspect,

the invention is ainmed at a nethod of production of an

anti body, or one of its functional fragnments according

to the invention, conprising the steps of : a)

culturing in a nmedium and appropriate culture

comdd B wagfing buffet. Thel Washongostdp rgpstigpeates P riiregst bafare cultivating

an xtragti.n i i-Rod] es.fr [ture
el Br <Gy BRSO EGOH TR ORS¢ 5 g e cels
of ddthxed ticdutelvie®Rain the dgiBAhE grapald echf/mbei ng

obt ai ned by the above nethod are within the scope of
t h&his pagaeiioselecen gragirerpated adter o waeesHEculigiserith theppame protocol

ongt B R LR TR S AR S RO %)

al so concerns a pharmaceutical conposition conprising
as activelfrinciple an anti body, or one of its

f ubd S BHA PFYUSHRIR s according to the invention, and

an A% GiAy ea%ﬁb@(ﬂ?! Qerd RRRIAPESUL Galil2qgaRkall&y (Anti R7VIM

vehicle.In stil anot her enbodi ment, the invention is

di NeREH01 dVAdOWpbeinté)oms suditntes bether mbadfactbov.e Briefly, positive,

o1 el SRt aTy o, Byf AR PR R RO Bl Do aadea o
age M7 Vet &Ny pl&eshd thehRRERBY ndth AlrBSmaBpaitire. Bound anti-R7V
anti body accoridng to the above. "Sinmultaneous use" is

undibetisedvers dasentéchdyt #re hatsaradisht papxidascofoniugatedwanti-human IgG
coqquHds of the conposition according to the

. antipoay. i . . . .

i nVention in a single and identical pharmaceutica

form "Separate use" is understood as neaning the

adm nistration, at the same tinme, of the two conpounds

of 14 9eNewrdization@ssaccording to the invention in

di @Hhﬁﬁ&ckﬁ AL IRGEHH :P%@X%I%JSW {Bhave 106 %g?nﬁl cH §s%;13(1 ilEscorlreisponding to

under st ood as neani e ‘successive a I'stration o
t héctfoboeingpiblunioss: #11Vt hexoditpdasi t0-OnHaC clangdi Ag Ttesistast (dilution 5

exc it 530033 clightaf by, PERARL BT ORe | bmioRPRORS: (@dhion 10
of THRA®287 {diRf¥n amzb,bmmg (Hil%fi@ﬂilbﬁ%] ZBCTH gd%m%h N®* and HIV-

| am vudi ne efaV|;enz + tenofovir + emtricitabl ne
Iyprio (dilution 107). Dilution of viruses (50 ul) were pre-incubated in 96-well

microtiter plate in 50 pul RPMI-0% containing 100 pg/ml of antibody (final
concentration 50 pug/ml) during 1 h in a humidified 37°C, 5% CO2 incubator. PBMC (1
x 10° in 50 ul) were added to the virus-antibody mixture for 1 h at 37°C and cells were
washed three times with culture medium and cultured at 10° cells/ml in 24-well
microtiter plate in presence of 50 ug/ml antibody complete RPMI-10% during the first 3
days. Cultures were grown for 10 days and re-fed every 3 days. The same assays were
done for virus control (HIV-infected cells without antibody), cells control (uninfected
cells without antibody) and antibody control (irrelevant antibody directed against a non
HIV-related epitope. To measure the viral replication in each sample, the reverse
trancriptase enzyme was quantified as follow. One milliliter samples of cell-free
supernatant collected every three days were ultracentrifuged at 95,000 rpm, 4°C, 5 min

(TL100 Beckman). The viral pellet was resuspended in 10 pl of 0.1 % Triton X-100
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The present invention conprises 4he use of the

anti body depicted herein for the preparation of a
medi canent, especially for treating HV infection,
Al DS, for exanple in patients under HAART treat nment

and in particular in patients in failure of HAART
t r MAE 1tAe My &ris i18rmi, [ED e 1frab Resffer (d iedqapavied dnaymes. The
¥, Rl BB P RSB S Y RIS B i i 50
| MAVLOEH gtsy INTECBPECIMIMCK T 20 i ditkiotieEitol DA f20imM; higo dT 0.25
expression of anti-R7V anti bogl)rij Fi %\],/I A: Schematic .
r ePPésb oAy 10 ox Opyml ad “H s $@ nlyads Bifternl IhoiiHGC, the reaction
ex ' Eathe | [ 149 i} Bo, SENenRmy | -
;RrESBpR Rim' Ll stk BpRasphd th Sog TR e synthetized DNA
exprodsas averofprédigitdian withc beontrichlogaticeti@ acidPCRlected by filtration on
anplification of VH (Fig 2A) or VL (Fig 2B) .sequences
pr dalipprcof-e - ipngms! Gipnb Hadip@tyityr v spaiTeRNp dpm/ml on a Packard
ext r f j ' =) 0 ed on
RS 5 PURGH AL T8 B RIS S5pagl gt
r ep@0t(Bdvirse iviiseriptascsacaintly MEtheodmphs £ Reapqar tegpistriitese activity of the
const ntQﬁg primer and sets of 5 priners specific of

e W or WL gene famly. Twenty m of PCR
reaction were fractionated on a 1.5% agarose gel and
stained with ethidium brom de. Lane CvH : control VH
setldniselatibarnad@ning o6 the viriAllle segjonefeantilmdéesipressing the anti
Sng%,Laddf.r. nol ecul ar wei ght mar ker (Eurogentec) :
2085 VAD8Y88Y, 800, 1000, 1500, 2000, 2500, 3000,

409Rs pp&RBurc6RA9 .ad BREP . frokd. tRO QedMRiquE! @HdEELe forFihg afplification of
and Fig 3C_ Nucl eotide sequyences and Fig 3B and Fig 6

3Dmuting nodebld sdhednoegions valptablRNAeghorxacted gitm about 5.10

(K4) and. h I.?%jchai.n f ant i bad Xpr.essed  i.n
it EBRAEE HrhfobnE Tt e RRGpaRkE ROREeD BEERS il Lere yzed
howRh @90Ys FRIM I MEB-gRRAptoAHaAS RETH 8@ AURBESIAIIEY serial passages
given in the one letter code. The nunbering system

ustoligh Hhgaupconeetlse Adtemadattion rpfgf00] Mt 70% ethanol, the mixture was

(R TS REHS5b Gy T SRTRNEIERAZEY, 5 L i

DaBb@sud)NColumn was washed successively with 700 ul RW1TM buffer and with 500
ul RPE ™ puffer. RNAs were eluted with 50 ul RNAse-free water and conserved at —
80°C until use.
Total RNA and five specific primers hybridizing in the constant regions of human
immunoglobulins, hCLa, hCLb, hCK, hCG and hCM (Table 3) were used to synthesize
first strand c-DNAs corresponding to lambda, kappa, gamma 1 and mu mRNA
respectively. Reverse-transcriptions were carried out as follows : 1ug of total RNA, 4ul
of 10X RT™™ puffer (Qiagen), 4ul of 5SmM of each dNTP (Qiagen), 4ul of the specific
primer at 10 pMoles/ul 20 units of RNAse inhibitor (Roche) and 8 units of Omniscript
reverse transcriptase (Qiagen) in a final volume of 40 ul. Mixtures were incubated for 1
hour at 37°C. Reverse transcription activity was heat- inactivated at 93°C for 5 min.
Full length VH and VL sequences were amplified by PCR using specific primers

designed in the signal peptide sequence of heavy and light chains of human



sequences indicate identity with the residues given in
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of anti-R7V or irrelevant anti qT%di_es. EXAVPLES Exanpl e
1: Isolation and construction of an effective human

reconbi nant anti- R7V antibody 1.1 Material and

Met hods 1.1.1 Cells and viruses Human peri pheral bl ood
nononucl ear cells (PBMC) were separated fromfresh

K2 EEnmzo gho bdigs £E¢hi¢ éis ami timlreakemmp, semoneyani estataod SDNA as a

by Fi Cogh% Eﬁ 1€ 10ns er%{ QU } I 1? I:altﬁn n&hﬁﬁ%%@?ﬁﬁ?contammg 2 ulof

ure enS|

cel(b)s Nreht DNAcpdmphﬁme BEMab@)g ai ,Lumﬂ/votrhMt éaeh deTIPooBmsngbs) 20 pMoles
conposition : RPM 1640 (Bi owhittaker) ﬁBI enent
wi heatbayimess-lihabef Yardd Matas. bani 0§ é/rea N Bemneraﬁe/o(Blolabs)

pgﬁ'rS dlnllaégi g&L&%MCﬁﬁﬁlén&&@ ailg@pwdggurl g I%Ihﬁca?o Wer%perforrned

daﬁo@ 30andi2Grgbslat ﬁﬁﬂ@lhﬂcbhﬁm( Bi RO A’ftak@ﬂ() miCEMeasdd at 72°C, PCR
i ne was cul tured at 0.5 f( %26 cells/n‘é in RPM - 10%
cuPdrels g Grerligasiad a0l & Gnigroneris! 19epkem, FMC) and stained with

he@thldluﬁﬁ@,}drﬂlgged fetal calf serum 1%
penicillin/glutamne, 2 ng/m pol ybrene). The NDK

( cP@E@r@)uc&rmIerAg'ﬂ plarﬁieslt amplifRIMEith Adydeta®) Taq p@ge@rase (Clonetech)

wer e roduc | M c The 92UR02

( criEo R 5G] éf%}%saéygfmwgﬁﬁ%ﬁe S pnecg pp both strands
Eﬁ@%ﬁle(ﬁ | A€ &’ pinerd W SoBiceP R atipakibatiodr YWAEBidWch). Sequence
he Al DS Resear ch and Reference Reagent Program

D| wmspasison fand| wemling Agene aualysinef peraehle adgions PBVC peTiemed using
Vi 2BC 21 and YBF30 (ol d clade) were
REAST BEEOR6T508:Q, BF30 (.

ki n pro afre- Sinoussi (Pasteur

Institute, France) Titrated viral aliquots from

infected cells supernatants were kept frozen at_-80

ocl 1§f©0118éru0§10w @ neeombimant Baelovipes ¢xproing@mR7Ymantibodies

2% N
(VRO SPRRETR S S L BR S o and pvrcs
rru{ftlg IOH)e cOMEInaR a Palnydhe theshszl (NAMNRYalvpEpsile Cleqiéncd, Bvo unique

17re?t?1%t1£1$ ngggo Iar?dagéqugr?ccelé”e%\élocilgg %imva\ﬁrgeamma 1 and kappa constant region
respectively. The pVTCyl vector contains a unique AflIl site in the signal peptide
sequence and a Nhel site comprising the two first codons of the gamma 1 sequence
while pVTCx contains a unique BssHII site in the signal peptide sequence and a BsiWI
site overlapping the last conserved amino-acid of J region and the first amino-acid of the
constant kappa region.
Appropriate restriction sites were introduced at the 5 and 3’ ends of VH and VL
sequences by PCR using the following primers :
FOR-M4 :
CCATCTTAAGGGTGTCCAGTGTCAGGTGCAGCTGCAGGAGTCGGGCCCAGG
ACTGGTGAAGC (SEQ ID N° 16),
BAC-M4 : GCATGCTAGCTGAGGAGACGGTGACCAGGGT (SEQ ID N° 17),
FOR-K4 : CGATGCGCGCTGTGACATCGTGATGACCCAGTCT (SEQ ID N° 18)
and

BAC-K4 : CGATCGTACGTTTGATCTCCAGCTTGGTCCCCTGGCC (SEQ ID N°



propagated in Sf9 cells.1.1.2 Isolation of peripheral
bl ood nononucl ear cells (PBMC) from non-progressor
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non- progressor patients were enrplled in our study and
the PBMC were purified fromfresh K2E- EDTA venous

bl ood by isolation on Ficoll-Paque density gradient.
These PBMC were pre-cultivated 2 days in RPM 1640

cul ture nmedi um suppl emented with 15% heat -i nacti vat ed
FC®)and 1% penicillin/glutam ne without 1L2 and PHA to

f t : f b : .
B a5 G o BB V3 RESG-goivt o vi wer puifia
|y shiasottedSn WMcieGREGR! arBed vedbrsusy KEBVMINIBVTC .

Lynphocytes were then imortalized by mxing 2 m of

B- Ob¢ Snal wbhsirnuetsgpECHaMarmnd (pVB\C ppKdduree noptoodletl by ise@lencing.

with 9 x 10 re-cultivated PBMC in 3 m 10% .
heé?qmt&% & o EEses ?‘L’%r??éWigéFT PRUOGY Gtene s Hpi i gggansioction
i no@sED c8lls QQEk%uSIyUQ@SCﬁ%& € 2 houigdidieRAsde@nwér® Rreened by
37C water bath, 5 m" of RPM 1640 supplenented with 10

9% RBHAT nBeicfly.anisdott@Slates wgited withcl 9siplori IngAnl of anti-human heavy

| bi d,1%. i cillj.nl.gl utam 2 ded. , ... ..
iihei Py 205 2ptRER AT B SHBT PR dfotBled 3RS ditutions
ti 58 GHutEBefdatitls fo 28ndiThids foice BoddErecottbitdht IoG was detected
i ncubat or and cul tured undi sturbed for 4 weeks. At the

endsing harheradisiwperkxidassalobtled anti-hhmmaERppiahgb ¢hailin atbody (Sigma).

cells forned macr.oscopi c clunps and thi ell. ]i S .. .
o T o R R s S o N b ou i blok s Bhreictes n 7
i NmiRBNell dQ8re dupbrithtape PRFAiddaRcéd B 1Y000hay @30 minutes (TL100.4,
secreting anti-R7V anti bodi es Coat i ng of magnetic

f

beBedknpan) aReligh notiexanwependadiig + ophobfTHy\bybept(OdeM Tris, 0.1 M

1 se e i t .

o N3 EAR o PEPLCA S G LR RS OR Y limase K a2
Dy mghelaids(atgr (WbDRY) ahG-1D4. 1R IN-$av@y] satCsing t{(Kigalaput 10%t(w/v) in water
rotatjon. Beads were washed accordi ng the manufacturer.

pr getgrated Ay 9 s aegsn g%dv iggl DNAQGWpE sieFSPI8 Ve exrasted with phenol

DL QPR RIS TSR 68 s A
| yrepimpeydi@s in rwaterd, XYWAr whe dRBSedreitinibied v Réstridtecdl ONA was then
R gﬁaﬁlhs)e(d %gae]ieecg’ophoresis on 1% agarose gel and transferred onto a Nitran membrane
(Schleicher and Schull). The ¢c-DNAs encoding human constant Yyl and constant K
region respectively were labelled with digoxigenin (Roche) as recommended by the
manufacturer and used as hybridization probes. After washes, blots were incubated with
antidigoxin antibodies conjugated to alkaline phosphatase (Roche, dilution 1:10,000).
Detection of labelled DNA was carried out with the chemioluminescent substrate CSPD

(Roche).

1.1.9 Production and purification of recombinant antibodies

S19 cells were seeded at a density of 500,000 cells /ml in 400 ml of serum free medium
in roller bottles and infected at a multiplicity of infection of 2 per cell. After 4 days
incubation at 28°C, supernatant was collected and secreted recombinant antibodies were
purified on protein A sepharose (Amersham) as indicated by the manufacturer. The

quantity of purified IgG was measured by ELISA™.



beads during 20 mn at 4C and repeated three tines
until no nore cell fixed the beads. The rosetted cells
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m nut es. The supernatant was r ved wi t hout

di sturbing the beads, and the cells were resuspendedin

a PBS washing buffer. The washing step was repeated 3

times before cultivating beads-fixed cells in RPM-20%

FCS at 37C, 5% CO2- One day after, the cells detached

t hBagenkieant fanbirR Theanbbadiss avetc giseveaastruged ¢t ((F1@Gdexpressing system
Thi1§ rmi%ﬂ%i C lteil ection was repeated after two weeks
ofucd[fffure WA e sane protocol on these

pre-sel ected anti-R7V anti bodi es secreting B

I yn‘ghocyt es. 1.1.5 ELI SA procedure Anti-R7V anti bodies

wel@ Rpspet ed by an anti-R7V ELI SA assay (Anti R7V(tm

| VRO6000, | VAGEN, France) as indicated by the

manuf acturer. Briefly, positive, negative controls, a

cutl.2df Selexionlwf antirR 2Vidntibbdike sk caetin B dyra ph{hdés

m/well) were added tao a Ry{V-coated test pl ate and

i néaaa?t%%j anEbeRis podpgami Vi & ST atREIR G fApn-progressor
antirPogf.e8d ﬁ_@ntdﬁsti%q@d/-gﬁﬁt&innﬁgﬁéﬁr @é&'d_§.hTwenty-seven percent of B
per oxi dase- conj ugated anti-human 1 gG anti body. "1.1.6
Nelymmdibrytat scoretiag saty-RAVr aitiboties keravebteintd bttt édst selection, and 14%
previously to have 100 TC D50 per assay. o .
Coft A5 oRAIG G AR 1o T G OICF N BRI yifiRggies scorcting B
( diyhntphbSfest Ntree EhRTRTAVELOESs Wesd aétddtbd bfiahHIRANERISA in the B
10°5), 92U@029 (dilution 10 2 ), 92BRO21 (dilution 10 '

3) ¢el Sipetiiakant.i sopgepOng that amtfpedxe aper¢ dithaqitbionnd tothg secreting B

L (PRORASplb i ROy t? R ESR il SEAC ISR £

m) were pre-incubated in 96-well mcrotiter plate in
50 ml_ RPM - 0% cont ai_ni n%] 100 ng/m of antibody (final
cohdenlsolationnand cleping ol Y H; and VI spguencey gxpressedgby the selected

37 0%. bl PBMC ( 1 x 106 in 50 m) were
adﬁrélgg{/{)g t ekggiﬁggg%%sfbody m xture for 1 h at 37C and
ceAhplifieatonvas Néld dndr @1 tregiess wif tdntiboditureepresatiduby ahe selected B
culjtured at 106 cell s/ in24-well mcrotiter plate

i nJyE}pé@eﬂESe Vg wrﬁmﬁ nfiTsBEY &g ordiowshi Lxaopd for mouse
dufh AGnddishuiing & 3 days. Cultures were grown for 10

days and r -f'ed'every 3 days. The sane assays were ' '
doAe shawn winr Figureohtandy f¢vHIcymbnfadonsed! pemkss il tth gt amplification of

b ) A oh SRR RSO LA Bt Ry e v v
di 06teEt BGRIsSNEEre dbB&Red using hCG/hVHS5, hCM/hVH2 and hCM/hVH3, more
material was observed with hCM/hVH4. A major product was also synthesized with
hCK/hVK4. However, no amplification was detected with any combination using hCLa
and hCLDb primers (not shown). Sequencing and BLAST analysis of the PCR products
showed that only two of them, M4 fragment (hCG/hVH4) and K4 fragment
(hCK/hVK4) corresponded to a variable domain of human heavy and light chain
respectively. These results indicates that the population of selected immortalized B-
lymphocytes is probably monoclonal, expressing a membrane IgM kappa antibody.
Comparison of these sequences with IMGT database shows that VH-M4 heavy chain
variable region sequence results from the rearrangement of IGHV-4-59*01 **, IGHD2-

21*01 *° and IGHJ4*02 *° germline genes (Fig.3C). Its Vk-K4 counterpart shows a



H V-rel ated epitope. To neasure the viral replication
in each sanple, the reverse trancriptase enzyne was
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cell-free supernatant collected gvery three days were
ul tracentrifuged at 95,000 rpm 4C, 5 mn (TLI OO

Beckman). The viral pellet was resuspended in 10 m of
0.1 % Triton X-100NTE (NaCl 100 mM Tris 10 niM EDTA

1 ni buffer to rel ease viral enzymes. The enzymatic '
r ek Vorl *0hs /HeKiBi0aed rearangementoff the lighachdipnandble tageon (Fig.3A).

coptaining JIris .50 mM pH 7. 8; a2 KA 20 .

i PRI P s R oS T Ty, e 15 ket
r Achi fep@ibiyl Sadhdligit cHaih PeG6n Mk hidinly Ahtrekatdd, vitht ondy Gne mutation
the reaction was stopped wth 1 m sodi um ) ) )

pyHothR $epIRineeHtHy SptcToming, peitie3 & HinKiKY dgkgnanction, (Fig.3B). On

T . 0% ir i U o
R s R e
t hthebcoragl cmaathty idttgrmamoreasenr &d were dpserintd am the VH-M4 sequence
PacFard scintillation coénter. Per cent ages of

netPFISRS OHYitHR SHentenusisofids setecgments  wejg ofedy g the framework regions

trgqégcip@ﬁse activity of the sanple / Reverse
transcriptase activity of the virus) x100)]. 1.1.7

I sol ation and cl oning of the variable regions of

ant i i es _expressin anti R7V specificity The,

or bectms essiel afE st krS Anhaay by i kgculoybis xpssipn system

t h?h@E@l]{ubﬁde@ 3hédAOfhe ReFih Bl rapdbisadt the ami-ROQUMTLHBEY MR inserted in
19 . Total RNA was extracted from about 5.10

i nthorlicht pod Beay| ghmpheassette Dacidprigust thans e aegrsiit pVT-CK designed to
1 ). .Brjefl | . i t.h.60Q .m f .RLT.
| B R e herf Ry P b TRo A e ¢Sl b in the P10

sefoed]. IRARSBEBRsthREOURNIA HaULeyN R Lgenb bl under the control of a
addi ti on of 600 nl of 78/6ethanol, the m xture was

depahatic P dnpresesy P® Urandathel Pd8mreinptegeespeeiivels (Bigat). Specific

12, 000 rpm (,Bi.of uge, agys)., l.um s washed . .. oo
s R O YR T Rt T B G tiectcloming in
RPEab g thdRiMAS e Hebieinutiesh Wdpkid® GeddentNABE the @6nstant region as
wat er and conserved at - 800C until use. Total RNA and

f i shovaperilfigecpl.i Hee swayibral dionstrgts, P hékclsth sndnpVT-Cyl1-M4 were

b REe T Pt aray R Bed B ebPEp TR sllfiaf Wippiipr purifcd

C- [NAS DNOAT eDPIEi RigoinBinaanbdaisekapp@, obaiisd kftendtwd! rounds of
MRNA respectively. Reverse-transcriptions were carried )
outecambmglipm sk describegypisviouslyal” RRacomppant viruses were plaque purified

and amplified. The presence of antibody in the cell culture supernatant of infected cells
was analyzed by an anti-human antibodies ELISA. The genomes of four productive
clones were controlled by southern blotting using human yl and k constant regions
DNAs as probes. One viral clone named AcR7VI/K4-M4 was seclected for further

experiments.

1.2.4 Specificity of the recombinant anti-R7V antibody

Recombinant anti-R7V antibodies were positive in the IVAGEN Anti-R7V ELISA kit,
even at 6.25 ug/ml corresponding to a concentration of 0.625 ug of antibodies in the
well. Irrelevant antibodies were negative whatever their concentration.

As previously reported for anti-R7V antibodies purified from non-progressor patients,



of 10X RT(tm buffer (Q agen), 4m of 5mM of each dNTP
(Q agen), 4m of the specific prinmer at 10 pMdl es/m

w@ooaniss3 of RNAse i nhibitor (Roche) and 8 uniP&T/BP2008/053317
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Omi script reverse transcriptasg (Qagen) in a final
volume of 40 mM . Mxtures were 1 ncubated for 1 hour
at 37C. Reverse transcription activity was heat -
i nactivated at 93C for 5 min. Full length VH and VL
sequences were anplified by PCR using specific priners
de@lﬁgmblmam ieonetignall anpb@a/y deess ¢ girsnioanyfcch eavgmangrated by flow
%Et 8tha'aﬁ]a s(i)sf h rrnaortnlrlrorr“lé{}ogl obulins (Table 3) and
%mr% , § first-strand cDNA as a
matrlx The PCR reactlons were carried out in a final
volunme of 20 nml containing 2 ml of 10X Vent DNA
pol-¢eNeptralizatign apsay fop S«mer%ifclams ekAHdXch dNTP

( B , } 5.

vy 5 RN DD RGP FOD RlEHE ke Yol 6248y o broad

of néueMaBriag spEamss 5o phik anti-Ri7xt moﬁoclo'lﬂmil Bﬁt}foddy'@i'&?nesnéd under the same
nplification were erf rmed for 30 s at 95C, 45 s, at

S5RONGHPIY AESHCVESE Ao OaaPEH N o bR BFeBRuis pRatibody, the
PCR R A8 hSs \f?asf Jl%&é&r\@fﬂ?g ﬂ%fésﬂestaﬁg/ %@&a{mcgeﬂ‘o measure the
(SeaKem FMC) and stained wth ethidi um brom de CR

prwm@tisingmf&cgelf thelranfiiRsy, rawpihuﬁamcanvﬁoodhes%oh/éﬁtwml dilution of

Ta%ﬁ"'é?%é‘i%e e %@“&@P@ %fcqlld&ﬁ fors T Sﬁr‘@{l{’e ﬁ‘g The anti-

USRNY ahfiBod ncdaRdliRd PE1hdiBoS H:'[Veﬁaﬁd)ﬂhem RGRtant clade B RTMC virus
anplification (MAG Bi ot ech). guence conparison and

geéﬁm ﬂheNgenﬁeltrah%ﬂtlme wapfobserrecafipre thee fradpantuentibodies expressed in
P f)ac fon?rgls %Sét r% an %Edzo grol N%Jer%teasggle condlltlons 1%40?6 than 85%
ConstTuctT on i fant Bacul oviTus exp

anhdutBhXat DRt wee d)lb&ﬁne\dHoa 5 tlades $BA0EDS ESaieO§ Ibllﬁ&&fn't @ércentages of
in specific transfer vectors VTOg | and pVTCK (Fig

1) nigtizdtionngeae Mbkincd ivithofl ol refsirgrean Hg?@btan@leRW antibody
Seg&g t5 YR, UiHeGUG %ﬁ?s% ' ltuk Gl %@oﬁnpesﬁl?sq q&&ﬁf‘cﬁl to those of
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5' and 3' ends of VH and VL

1) K4M4 lot number 13.11.06: anti-R7V ELISA result positif at 40 pg/ml

Tablel. Neutralisation percentages by anti-R7V antibodies

Anti-R7V antibody concentration (ng/ml)
virus clade 70 ug/ml 50 ug/ml 25 ug/ml
RW92009 A 30% 12%
YBF30 N 25% 10% 21%
BCF06 0 30% 48%
BR92021 B 24% 12%
BR92025 C 77% 47%
BR93029 F 18% 11%
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FOR-

\%a

CCATCTTAAGGGT GT CCAGT GT'CAGGT GCAGCT GCAGGAGT CGEGECCCAGG

BAC- M4
(SEQ ID N 17),
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FOR- K4

CGATGCGCCCTGTGACATCGT GATGA GICT (SEQ ID N 18) and

BAC- K4 -
NL9) .

PCR products digested with Afll1l-Nhel
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BssHI I -Bsi W for VL were purified and inserted in
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reconbi nant viruses was controlled by Southern bl ot.
Viral particles in 7 m of cell culture supernatant

were sedimented at 35,000 rpmfor 40 m nutes (TL100. 4,

BebR luspin | et s were resuspended in 1 m of TEK
buffer (0.1 MTris, 0.1 M Na2EDTA 2 H2O, 0.2 M KO, pH
7.5) in the presence of 10 nl of proteinase K at 20
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Asn-292 in the CH2 constant domain of immunoglobulin . Despite this uncomplete
glycosylation pattern, recombinant antibodies expressed in Sf9 cells exhibit specific
biological activities such as complement dependent and antibody-dependent cell-
mediated cytotoxicity through C1q and FeyR binding '* ' .

In order to isolate and characterize anti-R7V antibodies produced by HIV-1 non-
progressor patients, EBV-immortalized R7V-reactive B cells were selected from one
patient and the c-DNAs encoding the variable regions of IgG or IgM immunoglobulins
were specifically amplified using RT-PCR. For this purpose, three original sets of
consensus primers were designed for the specific amplification of the human VH and
VL regions whatever the V gene family.

These primers hybridizing in the signal sequence were used in conjunction with a set of

3’ primers directed to the human constant regions 7, |, K and A respectively. In contrast

to the framework 1 domain targeted in “FR > amplification strategies which can



manuf acturer and used as hybridi zati on probes. After
washes, blots were incubated with antidi goxin

wa@eishasses conjugated to al kal i ne phosphat aseP(Rorives/ 053317
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dilution 1:10,000). Detection of, | abelled DNA was

carried out with the chemi o | um nescent substrate CSPD
(Roche). 1.1.9 Production and purification of

reconbi nant anti bodies Sf9 cells were seeded at a

density of 500, 000 ce{4l3§ /m in 400 m of serumfree
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hCE hVI hCM hVH2 and hCM hVH3, nore

One of the most important qualities for a monoclonal antibody, to act as a therapeutic
agent for HIV-infected patients, is its broad spectrum of neutralization. It’s known that
HIV changes continuously from an individual to another according to the time of
infection and to the antiretroviral treatment (apparition of escape mutants), explaining
the difficulties for the immune system to control the viral replication. Today, apart from
anti-R7V antibodies, four other broadly neutralizing monoclonal antibodies, all raised
against HIV-1 subtype B, show such potency. IgG1b12, directed against the CD4
binding site on the surface gp120, has been generated from an asymptomatic HIV-
positive individual by the phage display technique ** > **. The 2F5 and 4E10 antibodies

39, 40
1

recognize a constant part of the gp4 , whereas 2G12 is raised against an epitope on

the gp120 *" **. These four antibodies are reported as broadly neutralizing antibodies,

but the most effective effect was obtained when they were mixed together *>* .



mat eri al was observed with hCM hVH4. A maj or product
was al so synthesized with hCK/ hVK4. However, no

wa@epBiliiseat i on was detected with any conbi nat i BOT/BEB100g053317
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hCLa and hCLb primers (not showy._ Sequencing and

BLAST anal ysis of the PCR products showed that only

two of them M fragnent (hCE hVH4) and K4 fragnent

(hCK/' hVK4) corresponded to a variable domain of human

heavy and |ight chain respectively. These results
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det pomnﬁmlrvgndléqﬁ dor Bthatapy € HI'GWecL @K pafientet i on,
(Fig.3B). On the other hand, seven nucl eoti de
repl acenents | eading to four am no-acid nutations in
the compl enentary determ ning region 3 were observed
in the VH M4 sequence whereas only two silent
nucl eoti de repl acenents were noted in the framework
regions (Fig.3C, 3D). 1.2.3 Expression of the anti-R7V
anti body in the bacul ovirus expression system The
sequences encodi ng the vari abl e regions of the
anti-R7V anti body were inserted in the |Iight and heavy
chain cassette bacul ovirus transfer vectors (i) pVT-CK
designed to reconbine in the polyhedrin | ocus and (ii)
pVT-Cg | designed to reconbine in the PlOlocus. In
these constructs, the light and heavy chai ns genes are
under the control of a synthetic PlO pronoter, P 10
22 and the Pl O pronoter respectively (Fig. 1).
Specific prinmers were designed to anplify K4 and M4
fragnents allowing their direct cloning in franme with
t he i mmunogl obul i n signal peptide sequence and the
constant region as shown on Figure 1. The two final
constructs, pVT-Ck-K4 and pVT-Cg | -M4 were control |l ed
by sequencing and used to cotransfect Sf9 cells in the
presence of purified viral DNA. Doubl e reconbi nant
viruses were obtained after two rounds of
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Standard abbreviations are used for mixed sites : R=A or G, Y=T or C, W=A or T.




1) K4AMA | ot nunber 13.11.06: anti-R7V ELISA result
positif at 40 ng/m Tablel. Neutralisation percentages
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anti-R7V ELI SA result positif_at: 50 ng/m Table 2.
Neutralisation percentages by anti-R7V antibodies 1.3
Concl usi on W have reported here the results
concerning the production of a reconbi nant hunan
anti-R7V anti body by the bacul ovirus expression
system This systemis very fast and efficient for the
producti on of Iarge anount g%ifunctional r econbi nant
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sequence is largely unnmutated with only one silent
mutation at the VJ junction, 6 nutated am no acids are
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with only 2 silent nutations he FR3. Despite the

| ow nutation rate observed in its variable regions,

this reconbi nant antibody is not polyreactive as it

does not react with any cells followng flow cytonetry

anal ysis. The neutralization capacity of this fully '
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of aut oi mune responses, as none of the patients
produci ng anti-R7V anti bodi es has any clinical sign of
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antibody is a powerful candidatg for a therapy of
H V-infected patients. Table 3 : GEne fam|y-specific
PCR prinmers used to screen human | ynphocytes c-DNA for
identification of |ight and heavy chain variable
re%ion St andard abbrevi ations are used for m xed sites
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Adonat ?F@ b ifEsodnal fragments, said antibody or
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3. The antibody according to claim 1 or 2, wherein it comprises a light chain
comprising an amino acid sequence having at least 80%, preferably 90% identity, after
optimum alignment, with the amino acid sequence displayed in figure 3B - SEQ ID No
4 or a light chain encoded by a nucleotidic sequence comprising the sequence as
depicted in Figure 3A - SEQ ID No 5 or a sequence having at least 80%, preferably

90% identity, after optimum alignment, with SEQ ID No 5.

4. The antibody according to one of claims 1 to 2, wherein it comprises a heavy chain
comprising an amino acid sequence having at least 80%, preferably 90% identity, after
optimum alignment, with the amino acid sequence displayed in in figure 3D - SEQ ID
No 9 or a heavy chain encoded by a nucleotidic sequence comprising the sequence as
depicted in Figure 3C - SEQ ID No 10 or a sequence having at least 80%, preferably
90% identity, after optimum alignment, with SEQ ID No 10.
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fucosylated antibodies, or YB2/0.

12. A method of producing of an antibody as defined in one of claims 1 to 5, or one of

its functional fragments thereof, comprising the steps of :

a) culturing in a medium and appropriate culture conditions a host cell according to
claim 10 or 11; and

b) extracting said antibodies from the culture medium of said cultured cells.

13. An antibody as defined in one of claims 1 to 5, or one of its functional fragments, as

a medicament.



7. An isolated nucleic acid conprising a sequence
having at | east 80% preferably 90% identity after
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A vector conprising a nucleic agcjd as defined in claim
6 or 7. 9. A baculovirus transfer vector conprising
the nucleic acid sequence as defined in claim6 and
the nucleic acid sequence as defined in claim7. 10. A
host cell transformed by or conprising a vector
acl:‘brfbl ph@‘ma@elslcelr ccgnpomlonﬁcomgtsmgetht anidloashy s rdgﬁtl@d in one of claims
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det 6.rdg use obthe apfibadyaiceerding to die obclagme 1 o 5 ifcmstreating HIV infection,

ohamseRher s R o %ﬁ?? et andip prgaylagin pationts in

defaiilpRDGAMAARY tefateié@i M 1 to 5, or one of its
functional thereof, and an excipient and/or a

pharmaceutical ly acceptable vehi cle. 15. A conbination
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conprising at | east one agent currently used in
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