1 ANTI - CCR7 RECEPTOR ANTI BODI ES FOR THE TREATMENT OF CANCER FI ELD OF

| NVENTI ON The present invention relates, in general, to the treatnent of
cancer. More 5 specifically, the invention relates to the treatnent of
cancers which tunour cells are cells expiessing a CCR7 receptor by using
anti bodies to a CCR7 receptor which are capable of selectively killing,
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are several types of cancers that can be classified by the type of cell in
which it originates and by the location of the cell, i.e., carcinonas,
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all so-called "clonogenic" .malignant cells, i.e., cells that have the
ability 2 cannot spread by invasion or metastasis, 1.e., they only grow locally; whereas malignant

tumours are tumours that are capable of spreading by invasion and metastasis.

20 There are several types of cancers that can be classified by the type of cell in
which it originates and by the location of the cell, i.e., carcinomas, which arise from the
cells that cover external and internal body surface, e.g. skin, digestive tract or gland;
leukaemia, which starts in blood-forming tissue such as the bone marrow, and causes
large numbers of abnormal blood cells to be produced and enter into the bloodstream;

25 lymphoma, which is a cancer originating in lymph nodes and tissues of the body’s
immune system; melanoma, which arises in melanocytes; sarcoma, which begins in the
connective tissue of bone or muscle; and teratoma, which begins within germ cells.

Cancer can be treated by surgery, chemotherapy, radiation therapy,
immunotherapy or other methods. The choice of therapy depends upon the location and

30 grade of the tumour and the stage of the disease.

A significant problem to address in tumour treatment regimens is the desire for a
“total cell kill”. This means that the more effective treatment regimens come closer to a

total cell kill of all so-called “clonogenic” malignaht cells, i.e., cells that have the ability

t



to grow uncontrolled and |l ead to tunmour mass formation that m ght be
renmoved by the therapy. Another tunour treatnent strategy is the use of an
"i mmunot oxi n", in which an anti-tunmour cell antibody is used to deliver a
toxin to the tunour cells. However, in % comon with the chenot herapeutic
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Antigen selection in immunotherapy must take into account either the tumour
specificity of the antigen, the antigenic density in the surface of the tumour cells and the
antigen modulation or the internalization of the antigen-antibody complex, which can

25 reduce the ability to produce cell death. In most cases, complement-dependent cell lysis
(CDC) and antibody-dependent cell-mediated cytotoxicity (ADCC) are believed to be
responsible for the clinical utility of the unconjugated mAbs, although the induction of
apoptosis or cell cycle arrest could also play a substantial role in other cases.

Cancer cells may express certain molecular receptors. Different studies show

30 that CC chemokine receptor 7 (CCR7) is expressed in different tumour cells, e.g., B-cell
chronic lymphocytic leukaemia, non-Hodgkin lymphomas, breast cancer cells,
malignant breast tumours, etc. Moreover, it appears that CCR7 receptor plays a role in

lymph node metastasis of different cancers, e.g., gastric carcinoma, melanoma, non-



3 small cell lung cancers, T-cell |leukaema cells, etc. Thus, said

chenoki ne receptor (CCR7) can be selected as a possible target for mAb
therapy in cancer. CCR7 is a seven transnmenbrane-spanni ng domain G protein
coupled receptor (GPCR). The famly of G protein coupled receptors (GPCRs)
i'ncludes receptors for 5 hornones, neurotransmtters, growh factors, and
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20 A particular case of a leukaemia which tumour cells express a CCR7 receptor is
chronic lymphocytic leukaemia (CLL), the most common type of human adult
leukaemia. Said leukaemia is a B cell leukaemia characterized by accumulation of a
single clone of CD5" B cells with a great resistance to undergo apoptosis due to
deregulation of extracellular or intracellular signalling events implicated in programmed

25  cell death. Despite its very low proliferation index, peripheral blood lymphocyte count
reaches values greater than 5x10°/uL and leukaemic cells demonstrate a marked
tendency to invade lymph nodes, spleen and bone marrow.

The treatment of CLL is based in the use of purine analogues, particularly
fludarabine, alone or in association, as frontline regimen. To date, the only therapeutic

30 combination resulting in a higher complete remission rate than that obtained with
fludarabine, has been the use of rituximab, an anti-CD20 monoclonal antibody, in
association with either fludarabine or fludarabine plus cyclophosphamide. Moreover,

molecular remissions in bone marrow aspirates were achieved in CLL patients with the



nol ecul ar rem ssions in bone marrow aspirates were achieved in CLL patients
with the 4 above conbinations, raising the possibility that CLL may be
potentially curable without stemcell transplantation. Cbtaining the best
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capabl e
20 Therefore, there is a need for additional cancer therapies, in particular, cancer

and tumour cells expressing a CCR7 receptor. Advantageously, said therapy should
allow specific tumour destruction in vivo by, for example, killing tumour cells,

impairing migration and/or blocking dissemination of tumour cells.

25 SUMMARY OF THE INVENTION
The invention is based on the finding that CCR7 receptor is highly expressed in
some tumour cells, it plays a main role in the entry of lymphoid cells into the secondary
lymphoid organs, including lymph nodes (LN}, and its expression is restricted to naive
T and B lymphocytes and mature dendritic cells (DC), thus, making said CCR7 receptor
30 an interesting target for mAb therapy in cancer, particularly, in cancers which tumour
cells express a CCR7 receptor. The inventors, surprisingly, have observed that mAbs to
CCR7, i.e., antibodies which recognize an epitope in a CCR7 receptor and are capable
of binding said CCR7 receptor, are capable in vitro of killing CLL and MCL cells, i.e.,



of binding said CCR7 receptor, are capable in vitro of killing CLL and MCL

cells, i.e., 5 tunour cells expressing a CCR7 receptor whereas are not
capabl e of substantially killing non-tunmour cells expressing a CCR7
receptor such as T cell |ynphocytes. Thewefore, the invention relates, in
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20 receptor.

In other aspect, the invention relates to a method for impairing migration of
tumour cells expressing a CCR7 receptor to secondary lymphoid tissue and/or for
blocking dissemination of tumour cells into secondary lymphoid tissue which comprises
contacting said tumour cells with an antibody, or antigen-binding fragment thereof,

25 which binds to a CCR7 receptor.

In other aspect, the invention relates to a method for impairing migration of
tumour cells expressing a CCR7 receptor to secondary lymphoid tissue and/or for
blocking dissemination of tumour cells into secondary lymphoid tissue in a subject in
need of said treatment which comprises administering to said subject a therapeutically

30 effective amount of an antibody, or antigen-binding fragment thereof, which binds to a

CCR7 receptor.



6 In other aspect, the invention refers to a nethod for identifying a
conpound for killing or for inducing apoptosis of tumour cells expressing a
CCR7 receptor which conprises a) contacting a cell expressing a CCR7
receptor with a candidate conmpound 5 coypled to an anti-CCR7 antibody or a
fragnent thereof, and b) determ ning whether said candi date conpound kills
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Peri pheral bl ood nonotGEIRgaecenten | s (PBMC) from CLL patients were incubated
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of CCR7, as positive control. Then, CCR7 MFI was determined by FCMin

el ectrodPcal Iy gat sallcgsrscsens2 Q§E76@3P§’F- Li nes represent the expression

of CCR7 relative to the basal CCR7 MFI. A representative case is shown. 25
Figure 2 shows that both anti-CCR7 mAbs nedi ate strong and specific

conpl enent - BRAEFAMRSCREPTIONOME THIDORAWIBIGS cel | s. PBMC from CLL patients

were incubated with gnti-CCR hei.r respective isotype con S
(TS and than - olisisee 3 e i (o HRE CoIRA SftEdce SRR i ere 8t 1 RyRE Chds
determ ned &y1s7th&\th nbﬁﬁﬂrBOJrﬂthgrr@ﬂﬁlcﬁWP%ﬂﬁhéfﬁi Blob@ @dLds! PecAl Ly.1gat ed
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as mean fluorescence intensity (MFI). Bars represent mean + SD; and in (B) that anti-
CCR7 mAbs do not cause endocytosis of the receptor. Peripheral blood mononuclear
cells (PBMC) from CLL patients were incubated for different periods of time between

20 30 secondé and 60 minutes with the anti-CCR7 mAbs used (2 pg/mL), an IgM mAb
{clone 2H4) and an IgG2a mAb (clone 150503-), or with CCL19 (1 ug/mL), one of the
physiological ligands of CCR7, as positive control. Then, CCR7 MFI was determined
by FCM in electronically gated CD19+CD5+ CLL cells. Lines represent the expression
of CCR7 relative to the basal CCR7 MFI. A representative case is shown.

25 Figure 2 shows that both anti-CCR7 mAbs mediate strong and specific
complement-dependent cell lysis (CDC) of CLL cells. PBMC from CILIL patients were
incubated with anti-CCR7 mAbs or their respective isotype controls (IC) and then
exposed to rabbit complement for an hour. Cell lysis was determined by 7-AAD
incorporation and FCM analysis in electronically gated CLL cells and normal T cells.

30 Bars represent mean + SD of 11 cases. (A) Anti-CCR7 IgM mAb (2 pg/mL), (B) Anti-
CCR7 IgG mAb (2 pg/mL).

Figure 3A shows the surface expression of CCR7 (black line) in tumor cells

from a representative mantle cell lymphoma cell (MCL) patient, measured by flow



7 cytonetry including the corresponding I1C (grey line) and Figure 3B shows
the CDC of MCL cells in the presence of anti-CCR7 mAbs or their respective
IC. Mean + SD of 4 cases are shown. Figure 4 describes dose-response
curves for CDC. CDC assays with PBMC 5 from CLL patients (n = 5) and
heal t hy donors (n = 2) were perfornmed with concentrations of the anti-CCR7
mAbs from OcHotetryGnguding theRameepuraie: BF (grey lind)yamidFiguta 3B sho@BThae®C of

det er mi ned - AAD. i nhcor poration.. nal ysis in_.el oni cal.l at ed
GL el e, My o R SRRl dpa TR L AR G riafer Sl G M ceBp ot Ao
heal t hy dong@4gs atel AB%nS €epresent nmean of cell lysis. (A) Anti-CCR7 | gM mAb,

10 (B) Anti-CCR7 I gG mAb. Figure 5 shows that CDC poten(F:qy correlates with
CCR7 expressi on [Figigest descobgs dogefrgeponde waney for COIC. €B( assewr withaiBMC r =

0.602, P_= Q.02 =11 i th 4 he ercent of  lysjs et i at ed
by 2 g/nt o%o%e%ggtqa-tﬁ%7m gM da?’[eglihy éi??ﬁﬁr uﬁn of ﬁl)n‘évuﬁaa F%cr’\l%\%f%t hr&%ﬁlabbi t
conpl enent . cdipelir@tivne of thdh@ws CORAt mmE iffogn BIH io- ECRY/mIQ Berodbiagdo @8 coldlysis
medi ate ADCC of CLL cells. CLL cell s&previ ously 1 ncubated with either

r

anti - CCR7 | §& nitb GBC gyasidetermipgd by or AAR usererRpration pskiKGMe apalasis oin

wer e expose Hﬁgn | kel | , d
cells were glgﬁtg?rﬂ,' n Oga?)@f (‘;L%Aclgﬁlkn’t:gﬁnpéﬂﬁgﬁegﬁ%%gLE%iﬂtfégﬁ%%%oﬁ?ﬁ@ an 92
el ect r oni cakélls fgah éealtByldonetsl EineBaepsesshiomedreaticell 15s. ¢A) AnexPERT dEvitrsAb20
Figure 7 shows that anti-CCR7 mAbs do not induce proliferation of

Iynphocﬁpes(Bbﬁ%qq%Hg%’&lAtbhy donors were cultured for 72 hours with the
anti- CCR7 mAbs, FLgQﬁe ?@%Mr%t f@@c%d{éndy%l?élat@@%H{Tt?ﬂmn@xpr&gﬁnsméﬁ.esl s

in the final 16 hours of culture was determ ned by [3H -thym di ne
i ncor por at i 6CR Barfce dpnsityerftCLInealls eorBiated (6=da2s Predil@bned 1 h with the

triplicate. 25 Figure 8 shoy t anfi,- 7 s, bl oc 1,.gratjop of
a L Pand Mo Pegees S BE ARG DREmeditey b5 adnor Brafcoits Ml iht Mt
per formed agh#egdtiedatiomwve tdiwdoafdl@heddr €i ncubati on of the cells for 30
mnutes with 2 g/nL of anti-CCR7 196G (bl ack bars), IgM(grgggi bars) mAbs or

wi t hout 1dAbs (whFignredr gows(thyt mugnaena- @7 1ad mekidpes not medipsrdRCC o000 19
(1,390 s CARBER ot o LRG0, SO S PIAORAN Mo,
whi ch was ngie K beciedmby (@npositBiRiommbils weks exgsab enhahay @atuied killa GNIOWN.
gg} mli/l) grati (C:)erilso or él\l/%f)ul(‘:s?l"['lhgn,ld%a& gglﬁoxggr% e(t)err?x?t&e blyI -aArKjB il?gorp%(r:aRtZdn agrzlcc:i"[;(? 1
analysis in electronically gated CLL cells. Bars show mean + SD of 6 experiments.
20 Figure 7 shows that anti-CCR7 mAbs do not induce proliferation of
lymphocytes. PBMC from healthy donors were cultured for 72 hours with the anti-
CCR7 mAbs, ICs, anti-CD3 mAb plus IL2 or medium alone. DNA synthesis in the final
16 hours of culture was determined by [*H]-thymidine incorporation. Bars represent
mean + SD of 6 cases performed in triplicate.
25 Figure 8 shows that anti-CCR7 mAbs block the migration of CLL and MCL
cells in response to CCL19 or CCL21. Chemotaxis assays were performed as described
in Methods after preincubation of the cells for 30 minutes with 2 pg/mL of anti-CCR7
IgG (black bars), IgM (grey bars) mAbs or without mAbs (white bars). (A) Migration of
CLL cells in response to CCL19 (1 pg/mL) was compared with basal migration and
30 migration in the presence of CXCL12 (100 ng/mL), ligand of the chemokine receptor
CXCR4, which was not affected by anti-CCR7 mAbs. A representative case is shown.

(B) Migration of MCL cells in response to both ligands of CCR7, CCL19 (1 pg/mL)



8 and CCL21 (1 g/m,), was conpared with basal mgration. A representative
case is shown. DETAILED DESCRI PTION OF THE | NVENTI ON 5 The present
invention refers, in general, to the use of an antibody, or antigen-

bi ndi ng fragment thereof, which binds toga CCR7 receptor, in the

manuf acture of a pharnmaceutical conposition for treating cancer, in
particul ar anddidedl (Ihjpg/mit)umas compated swith baged snigraBOR7Ar repreptnoatjvebsaskiid | i ng
or inducing ﬁ optosis of said tumour cells. Thus, in an aspect, the

i nvention ré to the use of an antibody, or antigen- 10 binding fragnent
t her eof , which blnds to a CCR7 receptor in the manufacture of a

phar maceuti cal osition for killing or for inducing apoptosis of tunour

cells expré%Tfhga COrSCREREIINOF TRHHINVENTION! the cancer to be treated
are turm%r cel | ZTﬁ g)resg lngelﬁlo(f}(%\?ﬁ crs lg Bél’g{ o Itl | ng ﬂ_fg&n ﬂl%ibé)gg (-%Ij!i%st?g-tl Ve,

exanpl es "of sai cancer Fen S ar ce expr

receptor i nglndies ﬁhgmantcmbnea@h@mlﬁ ibindseteka €URY e@leptbr ifedht Ingar@@ichie lofnrpphona
(ML), foIIicuIar hona arge B-cell |ynphoma,. Al DS-associ ated
| ynphonm, (éWP‘éSl‘F%ghotﬁ%?ﬂnBLﬁan?ﬁtrt I} PARSiEBIAR 2 @nes) Whigh fpour

| ynphobl ast 'cgllsI #g@? MR’H%Q% Inhldg kglelgg Qli‘ﬁduflgg Eﬁgosp-[ (ITJiJ said tumour cells.

| eukaem a/ly Mycosi s

nyeloprol|ferat|vhusyndmamp&n ﬁkastﬂmnseﬁmDﬁ)ﬂ&lﬂ&&ﬁbﬂyapﬂmdyJ@fayqﬁnones,
cancers such, as breast cance no ung can mel.anomg,
gastric Banisting: regamoheres gk R offa GCR hd*ihad e MABRTREE C6in
carci noma. ? Eaﬁﬁbﬂ%oﬁ%@ﬁﬁ&?&ﬂﬂkﬂhggaﬁ F&C RS C%%p&%m‘@?@&theqdﬂy
conventional nethods; exanpl e, surface expre33|on of CCR7 receptor can
be anal yzedemeSSIItngQBMWe@tmtry accor ding to the nethod disclosed by

L -G | S. Vol 76, Al 04,
465-472) . Treat THEOAREETS! B3 cafiter i BT frechBolhti Prang g ¥ o

contr ol | i ngrdchgtor. A@dtiaties GHOhQﬂm@efnv%Uém{plééeﬂﬂsﬁbd t§¢ 6 dad BB WhiGietunsoub e&Ing
tumour cells expressi CCR7 receptor. The termincl udes, anong ot her

7

t hi ngs, IRi | ngs:“wsaaﬁ@wg a@lﬁ%@lcl%le thmu@;mgplgmya@é@ﬂ(e@n@ (SILI3amantie gelis
N

cell's inpai Mom IRHCTYN 1Rl %ﬁﬂﬁgﬁésal %A B-t&1 %ﬁﬁ@ﬁlﬁ@ﬁ 1b§ TR0l d

ti ssue and/ I'ng i ssem nat tunmour O secon
| ynphoi d ti bsngthorfd, Iymphoplasmacytic lymphoma, Burkitt lymphoma, B-cell acute

lymphoblastic leukaemia, Hodgkin’s disease, adult T-cell leukaemia/lymphoma,
‘mycosis fungoides, blast crisis of chronic myeloproliferative syndromes, blast crisis of

20 myelodysplastic syndromes, cancers such as breast cancer, non-small cell lung cancer,
melanoma, gastric cancer or squamous cell carcinoma of the head and neck and colon
carcinoma.

Tumour cells expressing a CCR7 receptor can be identified by conventional
methods; for example, surface expression of CCR7 receptor can be analyzed by flow

25 cytometry according to the method disclosed by Lopez-Giral S. et al., (Journal of
Leyukocyte Biology, Vol 76, Aug. 2004, 462-471).

“Treating cancer”, as wused herein, means inhibiting or controlling the
proliferation of tumour cells, said tumour cells being tumour cells expressing a CCR7
receptor. The term includes, among other things, killing said tumour cells, inducing

30 apoptosis of said tumour cells impairing migration of said tumour cells to secondary
Iymphoid tissue and/or blocking dissemination of said tumour cells into secondary

Iymphoid tissue.



According to the invention, an antibody, or an antigen-binding fragnent

thereof, to, or specific for, a CCR7 receptor, i.e., which binds to a CCRY
receptor, sonetinmes referred herein as antibody of the invention, can be
used for killing or for inducing apoptosgis of tumour cells expressing a

CCR7 receptor. Consequently, the antibody of 5 the invention can be used in
t he manuf act ure dkcardpigao trcioueiton) at entfiodiyt drom dntigen-kindingnfppgment thereof,

i nduci ng apopt osi s .of .sai ur cells. .conseq e, the invention
provi des an'GI¥ SPHALT ¥ ag%‘?’ggg‘?f%’% t%eY 'ichg’"&‘%ntffear ,&%Bgrftefx?ﬁ?ra?‘m%%es
cancer Whi CRetbidPHéreirC 8 hStiOMRT ESthe Antdabidn QFERE Qed TdIEkillRENS: fok lihdudthg
tunmour cells", as used herein, refers to a mechanismof 10 elimnation of
tunour cel | gpopserihofibmammets expressingqp CESRT rryepfocciansegusapy.othe apijbedyeof
specific dysis.of said cells.  Said |ysi [..CYotoxicity.] .

medi at ed by ﬁlehgwel?téc’@r 6T BE AFedn etﬁ? rll.‘)(garnu%‘c‘farrl}:lﬁ3 e&rfean £ B?)Ilrng%cé%&hég P ¢ %%&?%Jr"y for

ef fector cekliBng b€ torasdi¥ing &ldpsosis(ARE1I) tugiivgl cell 1 Nsommaghehe, tied Invetiinng
capabl e of specifically target and produce 1ysis, respectivel }/1 of said

tunour cel | Brovidesan gleigtive Epreagh ipt theating iconseRPag8slyel 2 6ancen whighdumayry,
"induci ng apgpt.Qsi RR |1's", as used herein, refers to a

mechani sm bg‘g\%ﬁi ijh%% gErr:I?ur cgéqt(gﬁexpressi ng a CCR7 receptor undergo
apoptosis, i.e. Theagharnkiling eluhodeatlly”, a$ twwed berain, taf@atteds widchamsmi ofCCR7
anti bodi es. The term"anti body of the inventjon", as us erein, refers to
a ganmma-1Yg| shgmagon of t‘éfn?ﬁlra?fg]énﬁucbﬁér%f’?r ??L‘\fétex@&q??lﬁgtasggRg 5@(‘qu¥qrc{)¥,#}?di ng
activity fog,a t IRCYLR 1YRRNE YytofoxEHYis! RGRRLIY médiRiel A8Nh
Thus, the ar%q‘{ét)%cggﬁgsf Ot'; %@d?%vlgnti on }?s cap’ggl g 0 1bsi ndi n S)arﬁ epi tgﬁ"g (ff
CCR7: typi cadchyitmant dfeagher 6pmplentedt pmtein® (CDENtor pifegor cglls wechazd K gells

required to rm.an. epit ope ver,, epito i.ch.d nyol ve non-

cont i guous &%Iﬁﬁg?) a?&’iddgmiﬁi& ?@gﬁﬁ&éh&% g 8‘?‘1%.%,?6 g?Sqegglcfiﬁﬁggfrg?fnﬁo?m%ceam no
acid. The {yRfsMespdthivBIgdyr Rid iutout BIRNFePBEing Behidd asth dneirCER ABMIies.

pol ycl onal anti bodi es, 25 nonocl onal anti bodi es, engi neered or nodified

ant i bodilds, chi méh¢ dermmt inswgingsapoptnsitanf Jemowneellsodpe dised heyei, jtetegs to a
anti bodi es, _h n j L I Egjﬁ 5 )2,
Fab', singl IemckfélﬁallsﬁfEl E&%@@gw ?urr}gﬁ%%?@gs%fg:%o |e72relg’| gggl?eﬁzf{c}appaoﬁﬁs 63%'es
and het er ocphjerigihed adll ddatldiagier bding aemded with antil@ECRNbatihodiesof the i nvention

may be al so conjugated to a further conpound, such as a therapeutic agen, a
toxi n and 30 theTg? kem Sﬂ%‘ﬁb%ti) A é‘é"%ﬁ}‘?bé‘spﬁlﬁgu}gﬁﬁni ﬁehfgrsv iaegaSFmBg'

ways, incl ugjopmi&ya%%enp Werdlre that %ﬁﬁi@ﬁ?ianﬁie% IFRXPhESS ROvity fHAgtabE@ Or

manmal i an ¢ cultures,” and reconbi nant expression in transgenic aninals.
Al so antlObodicbsubamainelyp rod(BE detaptors@higrn).nhzs, sleg amitody faf dhe mviehbomesy of

sequences e)éfpraglsesgfdbihgingl a%pép?l%pg %?tced%; St%\igalgzs, at least 6, 8, 10, or 12, contiguous

amino acids are required to form an epitope, however, epitopes which involve non-

contiguous amino acids may require more, €.g., at least 15, 25, or 50 amino actd. The
term “antibody of the invention” includes, for example, polyclonal antibodies,
25 monoclonal antibodies, engineered or modified antibodies, chimeric antibodies,
humanized antibodies, primatized antibodies, human anttibodies, antibody fragments
such as Fab, F(ab’);, Fab’, single chain Fv (scFv) fragments, diabodies bispecific
antibodies and heteroconjugate antibodies. In addition, the antibody of the invention
may be also conjugated to a further compound, such as a therapeutic agen, a toxin and
30 the like. Such antibodies may be produced in a variety of ways, including hybridoma
cultures, recombinant expression in bacteria or mammalian cell cultures, and
recombinant expression in transgenic animals. Also antibodies can be produced by

selecting a sequence from a library of sequences expressed in display systems such as



10 filamentous phage, bacterial, yeast or ribosone. There is abundant
guidance in the literature for selecting a particular production

nmet hodol ogy, e.g., Chadd and Chanmow, Curr. Opin. Biotechnol., 12:188-194
(2001). The choice of manufacturing net hgpol ogy depends on several factors
including the antibody structure desired, the inportance of 5 carbohydrate
noi eti es onfitdhenanki phage,clsactermbeyabt oulribosdmmg Bhrege purbindeat gogancgnid st .

Ma di ff t tib t t ted i
oy essi on TEHAGPRGILC e BTG MORuRER T ATEAL B d: beeh G o,
fragments, @Hﬁ'h(ggﬁl. Bieandl. F12:144-200E0%). TR chbick offagtifabRiFing nddiliddofudives

conprising conponents fromdifferent species. Antibody fragnments of small
si ze, such depeRdbomneveral fhetarpnippludingitheiandbasty stocre detived, fhgnaPEA e

limted phar inetic activity my..be gener ik il si on
system Sin qggkb}ﬁgftﬁ ey t%r}ﬁ?ﬂg}\?/ ’I%‘l\g\/e %%?rﬁlrtl%r%legﬁfngcﬁg %ﬁgénaglo%’r %ﬁaéﬁ'ar ed
rapi dly fromanhediicand. anbodpniientdys afayt e peneenéd asingMsianbardpexgiréiseal |y
binds to an epitope of a CCR/ receptor, can_be used therapeutical Iég as

S

wel | as in teshuolesshdnelading fulidgngth quichpdies, anthadinipesnantio it ahéed 48

flow cytomets v, . MeSLEDaP!aQt SimEhl %?ibo&i@g'c%hgﬂdﬂl%aﬁ&ﬁ Snents from different

i munohi st oCAERTEEI assays, | nmunoprecipitations, “or other i mmunochem cal
assays knowgpdcitst hatibsdy. frifanérms sf ismail s saghsascBab bed s efthgnents, deving fnp

anti bodi es having _ the desired,. specific¢ity. Nunerous ,protocqls.for .
conpet i tlioveeff%ﬁtwgfqﬁﬁtl‘lf’fs %Mﬁ&?‘g&ﬁ@%’ﬁ% C Sy We&/\fé‘?qera%‘fi%aibﬁc?ﬁ%l art.
Such | MILNOaesaXson? et fRi SHeld chtiOkY GrddifalP AR SBRNImlin ARk XarddokAL [ On

bet ween an | nogen an ant | body whi ch specifically binds to the CCR7
recept or i nuiemedespidlyHematitcitloatl.es of the i nvention may be pol ycl onal

anti bodi es. Such_pol ycl gnal. . anti hodi es. can b duced in ch
as a non- human ngﬁ?rﬁ%t}%oﬁgr(’fél}?aﬂﬁﬁ? ton, i‘ﬁﬁcﬂﬁ:ﬂ Cagﬁgn Strcr’oarneep?tﬁﬁgc |§r(1j§sigf an
i muni zi ng agepbr, ARhPIRHahaRpdutically, 2] Widnak .in Zamiyptitmhicyl, assdys, bwohuas zi ng
agent and/or adjuvant will be 1njected into the mammal by a  series of
subcut aréouimornefitoressendet orassdysi nj BeWi ofyoMERY, i mWEHIR ng bliient FHFAS,
include a R7._receptor. of -1 he o] i el eof
R T e e T T Bl e
prepar at i onipiuschascd egmye Nkioshedn fthe aa. \GERTs riamepioassaps can fheagsednto

t hereof can_be used_tqQ generate 3nt,i l()lodi ea., Stﬁh rot ei ns, SP fr%gments or
pr epar at i onideatty aHibedisn baring e desieed FBRCIHEHA AN HRFHIRT PIHOGONIop CRURRILYE of
an appropri - ad] her f ! i . ARhiimResRRyd S as
a tras rrerrbrggﬁle J?%?’%?{rllnqr%&?ﬁgicaéﬁygearg% 5311 lgg‘fﬁ%ﬂrrgit% haggls descri bed IB}III
e.g., Spi0l | eypieilydhvolde the measurement of complex formation between an immunogen and

an antibody which specifically binds to the CCR7 receptor immunogen.

The antibodies of the invention may be polyclonal antibodies. Such polyclonal
antibodies can be produced in a mammal, such as a non-human mammal, for example,
following one or more injections of an immunizing agent, and preferably, an adjuvant.

25 Typically, the immunizing agent and/or adjuvant will be injected into the mammal by a
series of subcutaneous or intraperitoneal injections. The immunizing agent may include
a CCR7 receptor or a fragment thereof or a fusion protein thereof or a cell expressing a
CCR?7 receptor. Alternatively, a crude protein preparation which has been enriched for a
CCR7 receptor or a fragment thereof can be used to generate antibodies. Such proteins,
30 fragments or preparations are introduced into the non-human mammal in the presence
of an appropriate adjuvant. Other form of administration of an immunogen is as a
trasmembrane protein in the surface of a cell (methods described in, e.g., Spiller ez al. J.

Immuno}l. Methods, 224: 51-60 (1999)). These cells can be everyone which naturally



| munol . Methods, 224: 51-60 (1999)). These cells can be everyone which
naturally 11 express the antigen in its cell nmenbrane or in which this
expression can be obtained after transfecting the cell with a DNA
construct that contains anong other DNA 1sequences those coding the
antigen, those necessary for its sufficient expression in the cell. This
approach i scress heankistn snity colhaemtiancar in waieh thiseexpressing captgroatangd e jn

5 which the i LS. .express e h i . Sy i hid at he
el 15 i r APs el eCtl" RICEMCH N0 ot 6 RGGuRYRADGT cARE A TS
t he anti gensapehtg theguedig. the hntigdhe tigke novs sy ddmiss patiyiehtonaressiohiibdd es
to undesired epitopes, the polyclonal . antibodies can be purified, b
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hybri donmas, ereln a nouse, nster, or Other opriate host animal, is
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are capabl e .of produci ng anti bodi ps tﬁga . W || speci icalg!g bi.nd tf) Eﬂgel

[ mmuni 21 ng SerETG. R PR CIaRal \apdien onabiFEed semess ( 1578y olma

I muni i ng agg8Mes\Wah begauﬁﬁmsyb ﬂnﬂnﬁﬁddfﬁ@itﬁc&&lﬁzto@?ﬁp.t or or a fragnent
thereof or a fusion protein 15 thereof and optionally a carrier or a crude
protei n prepar at Adlemativel, 1said brtihpdigsr instyede monodomtRmtibediept dMonselogal
fragnent, t hereof..or _a cell expressi a, CCR7 receptor . C [ ot ei
fragment’d of GFOSIS By glhes pﬁord)égle‘ﬁt%ly oggocrédé’ M & hteﬁeélg) o rq}%u%aﬁa%%?ﬁ’mq? ﬁg}?\lert he

presence of agdropRae APt adirBalath itaizedOwvhE fan fidiiin@in@esenn s tliat lyaphodyten

i mmunogen is as a trasnenbrane protein in _the surface of a cell. émat hods
descri bed i fhat pregluce gpjarg egpable Qiopreducing antipagien thatwilh specifignly. bind ¢ ghe
(1999)). Th y e I4 e d uﬂ%ﬁ' en
inits cell ﬁﬁn@#g{?gl ea%?ﬂiegge.\}ﬁc%hg{]r this ef%?&%%?sgggxb(?@b?g? ?1‘251 a tdég

t ransf ect i nggdnhevitialpicailst incadDNACCRASteapttr or hafragnont dhersofaronfyiswnhoteinDNA
sequences those coding the anti.gen, thqse necessary. for, .its suffici.ent
cxir 655113 FHeReati3ad caiptalivi GBS EHar SSgEFEPEIRIH D e THENGe! |
menbrane i s gihecRlUkddntct! dré frilerdcht Whdr66¥ (Srr@cém@)lpgé‘s@in'fgsa EERITGSERrEYE t he
antigen once synthesized in the cell is directed” at these |ocation by a
si gnal pept prdcingifagniestsastoprdpaatiansera mtraglned b thy wegumeemammal in the

Al ternatively, | hocyt es . be i i.zed i itro. Cenerall Spl

cells or | ?#ﬁ?flcﬁg%ém%PT@“%&?%%‘@BWWO@%Lfﬁfﬁ%%ﬂna aélolﬂ}%{%%ns(’%gr?g]
desired, orapgtiafhi@hBlanc ptR€ ih yHEteRyé 66a CEIPBhathddsadedcritsdtin &.¢C Shiller of
human origin are desired. The 30 Iébrtghocgt es are fused with an imortalized

cel | |i RO ugl nly Immunol aMethodgs el abyéht (198NenThess ¢rlls yesnnhs swerygng admich t o
produce a h}{%}a(illgfr@tp?e%g Ithe clilﬁig%ﬁ NELA! celll MERbIAGE of &6 Wit whid Bfpression can be
obtained after transfecting the cell with a DNA construct that contains among other
DNA sequences those coding the antigen, those necessary for its sufficient expression in
the cell. This approach is possible not only when the cell membrane is the natural site in
25 which the antigen is expressed even the antigen once synthesized in the cell is directed
at these location by a signal peptide which is added at the antigen coding sequence.
Alternatively, lymphocytes may be immunized in vitro. Generally, spleen cells or
lymph node cells are used if non-human mammalian sources are desired, or peripheral
blood lymphocytes (“PBLs”) are used if cells of human origin are desired. The
30 lymphocytes are fused with an immortalized cell line using a suitable fusing agent, such
as polyethylene glycol, to produce a hybridoma cell. In general, immortalized cell lines
are myeloma cells of rat, mouse, bovine or human origin. The hybridoma cells are

cultured in a suitable culture medium that preferably contains one or more substances



are nyeloma cells of rat, nouse, bovine or human origin. The hybridoma
cells are cultured in a suitable culture nmediumthat preferably contains
one or nore substances 12 that inhibit the growh or survival of unfused,
imortalized cells. Clones are isolated 1sing the limting dilution nethod
and the culture nmedi um (supernatant) in which the ﬁébridona cells are
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synt hesi s of nonocl onal antibodies in the reconbi nant host cells. Another
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sequences O§eqé}ﬁrt1q yuqqgawﬁqh(g@ B@ﬁ‘é@g by using o 1gonucleot1ée proges that
20 are capable of binding specifically to genes encoding the heavy and light chains of

murine antibodies. The hybridoma cells serve as a preferred source of such DNA. Once

isolated, the DNA may be inserted into an expression vector, which is then transfected

into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or

myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the
25 synthesis of monoclonal antibodies in the recombinant host cells.

Another method of generating specific antibodies, or antibody fragments,
reactive against a target molecule is to screen expression libraries encoding
immunoglobulin genes, or portions thereof, expressed in bacteria, yeast, filamentous
phages, ribosomes or ribosomal subunits and other display systems. These methods

30 normally use large libraries of antibody sequences or antibody fragment sequences
obtained from diverse sources such healthy donors, patients or animals healthy or not.
These sequences are cloned and expressed in an appropriate system and selected by its

binding affinity for the antigen. Diverse approaches have been described to select



obtained from di verse sources such healthy donors, patients or aninals

heal thy or not. These sequences are cloned and expressed in an appropriate
system and selected by its binding affinity for the antigen. D verse
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constant 1oL oL et ARCELES L0 e L ch LIS, CTSLLE, B bod
anti body W §fitoli§ o?rd Ghpdbntih RMbthef Sfolecule with the desired function e.g. a toxic
20 agent, a hormone, growth factor, a immunomodulating agent (immunosuppressor or
immunostimulator), an inhibitor of cell growth, etc. In general all the resultant
molecules retain at least one variable domain of an antibody which gives the high
specificity and affinity characteristic of the antigen-antibody binding. Some examples of
these constructions are:
25 Chimeric antibodies:

These refer to antibodies constructed with variable regions from an antibody of
some species (normally a mammal in which the mAb was generated) and constant
regions of other species (the one in which the chimeric antibody is to be used). The
objective of such construction is to obtain an antibody with the original mAb but less

30 immunogenic and better tolerated in the subject to be treated, with improved serum
half-life and which can be recognized for effector immunological mechanisms i.e.
complement, Fc receptor of cytotoxic cells or others specific receptor for

immuglobulins that show species specificity.



30 i mmunogeni ¢ and better tolerated in the subject to be treated, with

i nproved serum half-life and which can be recogni zed for effector
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anti bodies are typically . human antibodies in i . i

region resi BB éﬁaurﬁ&%tfl%f ¥ %Od‘ra?léur?{?namer lﬁonr"l\é%fl%m?ﬁ‘gacﬁggﬁg Séég‘Hg?@eﬁ
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choi ce of human variable domains, both |light and heavy, to be used in

maki ng tlhe femaini zed antibodies is very inportant to reduce inmmunogenicity
(o421 00 L PG A0 AL pHbmld oy o (e
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'he. rodent TAORREN QOSEB MR Rsh P St ST Brorpsiifire
humani zed aﬂ)%e?@ﬂﬁébfe%@ﬁm sequences for the corresponding sequences of a human antibody.

20 In practice, humanized antibodies are typically human antibodies in which some
hypervariable region residues and possibly some framework region (FR) residues are
substituted by residues from analogous sites in rodent antibodies. The choice of human
variable domains, both light and heavy, to be used in making the humanized antibodies
is very important to reduce immunogenicity retaining the specificity and affinity for the

25 antigen. According to the so called “best-fit” method, the sequence of the variable
domain of a rodent antibody is screened against the entire library of known human
variable-domain sequences. The human sequence which is closest to that of the rodent
is then accepted as the human framework region (FR) for the humanized antibody (Suns
et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol, 196:901 (1987)).

30 Another method uses a particular framework region derived from the consensus
sequence of all human antibodies of a particular subgroup of light or heavy chains. The

same framework may be used for several different humanized antibodies (Carter et al.,
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highly efficient means for generating recombinant antibodies is disclosed by Newman,

20 Biotechnology, 10: 1455-1460 (1992).

Human antibodies:

By “human antibody” is meant an antibody containing entirely human light and
heavy chains as well as constant regions, produced by any of the known standard
methods.

25 As an alternative to humanization, human antibodies can be generated. For
example, it is now possible to produce transgenic animals (e.g., mice) that are capable,
upon immunization, of producing a full repertoire of human antibodies in the absence of
endogenous immunoglobulin production. For example, it has been described that the
homozygous deletion of the antibody heavy-chain joining region PH gene in chimeric

30 and germ-line mutant mice results in the complete inhibition of endogenous antibody

production. Transfer of the human germ-line immunoglobulin gene array in such germ

line mutant mice will result in the production of human antibodies after immunization.
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liberate it into’a cu re ne Ich the antibody can be

i sol ated. Adipitionlin $thammrenB®loghs:564-5DddivMragnent is a fragnent of an

anti body such as, for ex le, Fab, @ F(ab')2  Fab' K and ,scFy.. Vario
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identical apbhDsmhisl Aidh AaBeRfletly express and liberate it into a culture media from
20 which the antibody can be isolated.
Antibody fragments:
An antibody fragment is a fragment of an antibody such as, for example, Fab,
F(ab”);, Fab’ and scFv. Various techniques have been developed for the production of
antibody fragments. Traditionally, these fragments were derived via proteolytic
25 digestion of intact antibodies but more recently these fragments can be produced
directly by recombinant host cells. In other embodiments, the antibody of choice is a
single chain Fv (scFv) fragment which additionally may be monospecific or bispecific.
Papain digestion of antibodies produces two identical antigen-binding fragments,
called “Fab” fragments, each with a single antigen-binding site, and a residual “Fc”
30 fragment, which name reflects its ability to crystallize readily. Pepsin treatment yields
an F(ab"), fragment that has two antigen-binding sites and is still capable of cross-

linking antigen.
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The term "di abodi es”" refers to snall antibody fragnments with two antigen-
bi ndi ng si t ebgmichlopeplingspfentibodydigniesitage alshdaoynchai n vari abl e domai n

(VH connected ft, | i, ght chal NV ,|, ab i n L

pol ypepti de chai nglflagl- h%ﬂ Fvgypr usSc *ﬁ(ﬁ% %ag'ﬁlgﬁty b ﬂhsg?ﬁo??ﬁta%ndalvl%w

pai ring bet yegaink e AnventhodRl RSeRih tﬁ'b@e domains are present in a single polypeptide
20 chain. Preferably, the Fv polypeptide further comprises a polypeptide linker between the

VH and VL domains which enables the scFv to form the desired structure for antigen
binding. For a review of scFv see Pluckthun in The Pharmacology of Monoclonal
Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, N.Y., pp. 269-315
(1994).

25 The term “diabodies” refers to small antibody fragments with two antigen-
binding sites, those fragments comprising a heavy-chain variable domain (VH)
connected to a light chain variable domain (VL) in the same polypeptide chain (VH-
VL). By using a linker that is too short to allow pairing between the two domains on the
same chain, the domains are forced to pair with the complementary domains of another

30 chain and create two antigen-binding sites. Diabodies are described more fully in, for
example, EP 404,097, WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA,
90:6444-6448 (1993).
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Nat ure, 30537 ar2RFericd hinisBE ¢ UsEBelll Mispeadifidodfitibodies may also be used to

20 localize cytotoxic agents to the B cell. These antibodies possess a B cell marker-binding
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arm and an arm which binds the cytotoxic agent (e.g. saporin, anti-interferon-o, vinca
alkaloid, ricin A chain, methotrexate or radioactive isotope hapten). Bispecific
antibodies can be prepared as full length antibodies or antibody fragments (e.g. F(ab),
bispecific antibodies).

25 Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the coexpression of two
immunoglobulin heavy chain-light chain pairs, where the two chains have different
specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas)

30 produce a potential mixture of 10 different antibody molecules, of which only one has
the correct bispecific structure. Purification of the correct molecule, which is usually

done by affinity chromatography steps, is rather cumbersome, and the product yields are
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B L e
radi ot her apythef t6 BRERI Sush lahfibddes Ryves €6 @latple, SR tpromsed itd earpéyr @ahens ng,
side effects that arise fromtoxicities to sensitive nornal _

20 system cells to unwanted cells. Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in the
art, and are disclosed in US 4,676,980, along with a number of cross-linking techniques.

Techniques for generating bispecific antibodies from antibody fragments have
also been described in the literature. For example, bispecific antibodies can be prepared

25 using chemical linkage.

Antibody conjugation:

Cytotoxic chemotherapy or radiotherapy of cancer is limited by serious,
sometimes life threatening, side effects that arise from toxicities to sensitive normal
cells because the therapies are not selective for malignant cells. One strategy to avoid

30 these problems is to couple the therapeutic agent to antibodies or other ligands that
recognize tumour-associated antigens. This increases the exposure of the malignant

cells, and reduces the exposure of normal cells, to the ligand-targeted therapeutics. See

Allen, Nature, 2: 750-763 (2002).
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cells compared to the parent drug and is capable of being enzymatically activated or

20 converted into the more active parent form.

Conjugates of an antibody and one or more small molecule toxins. In one
preferred embodiment of the invention, the antagonist is conjugated to one or more
toxin molecules. Enzymatically active toxins and fragments thereof which can be used
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A

25  chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins
(PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the
tricothecenes.

30 The present invention further contemplates antibody conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DNA endonuclease such as
a deoxyribonuclease; DNase) or other compound capable of damaging a cellular

structure or organelle and therefore killing o diminishing the vitality of the cell.



officinalis inhibitor, gelonin, mtogellin, restrictocin, phenonycin,
enonycin and the tricothecenes. 30 The present invention further

contenpl at es anti body conjugated with a conpound wi th. nucleolytic activity
(e.g. a ribonucl ease or a DNA endonucl ea3k such as a deoxyri bonucl ease;
DNase) or other conpound capabl e of damaging a cell ul ar truc:tﬁ‘lhae

organel | e and t h&hepoiikodigs qfj the PresentinyRnERn ARaY #leo bf canpggied i p’if’gf”rg 21
The anti bod p t e

prodrug act ?(\'E/ig/taﬁﬁ ggnt %lﬁ%ﬁr&é)ﬁbg%sﬁ\gleér gst gr%ddrﬁﬁlg‘%t egﬁféﬁﬁn&%ﬁl@% ?ﬁ‘Hﬁ c%tncer
drug. The ag@nponeﬁonfmchmbnjogatemmbludeen@nwﬁscapaidb uﬂecsxm@rtyl apredtugdapathl e of
acting on a prodrug in such so_as to .cqv into its nore active,

it
cytotoxic fél“fﬁYSB ajfq @?Vﬁgtlﬂ?glvsm’f){?sqc@}ﬁe YEﬁt‘é?flﬁg fbnprising at |east the
anti gen ?' ndi ng Aﬁ‘ﬁghﬁﬂvéi ﬁﬁﬁn%&ﬁﬁﬁrﬁoﬂprgfngt QQedSFYl?é"éxJ t@n IbiddeE rdgforpbdf

| east a functionally active portion of an enzyme of the invention can be
construct edamantgonmtoﬁhhmmﬁnmhnb@m qubssstwe finctionallhn aptive pertigntof(aee,

Neub t,. Nat 604- 60 1984 Co h
ot body  anBEoPCebHedn gD Sy e ey oG e TR gy uet e

bi funct i onaknRERLEhe sAqsR] &89 NeEBELEr 2%l Nakes, $12:504-608 m%m»rmy be a
"cleavabl e linker" facilitati ng rel ease of the cytotoxic drug in the cell.

For exanpl e, an &enigitappf thelantikedy andyespetonissagentanay be wadpiugiogra vagicheehy |
| i nker Cl g,hﬁ’h]%cuﬁaeltwgp t ﬁt'fcpl.igo agelﬁg er? el“ﬁésl%ﬂ( 'ﬁ‘hﬁé{q{en t‘élgﬂéé]!e lﬁl.kfePSI on

proteln OXIC agen
recombi nant ficgaMgitedHs®of ﬂﬂﬂiytd@xﬁ)dmglﬁﬁihﬁ ceHSFéﬁéxammH;taﬁ rcidallabije hﬁlea'rul

nodi fications: Am no acid sequence nodificati n(s) qof, protein o tide
ant agoni st sPeIKIePG-EREGItIVR élﬂ%?rndla@eéhbé GRS i e—m’fal’é%ﬁlﬂi(%f may {Ww&iﬁ

desirable to inpneye.1ibg Aﬁ%\{q’ﬁ%}rofém be¥si ﬁi{e%n%d;/ez{ gtﬂy%tgﬁb% nt may
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are prepar etle made,ndg. (bgfuemmgnaqmIt@ihmqaeseozrpﬁptlé@smswhanges into the 20
ant i body en od| n nuc ei c eptide synthesis. Such nodifications

CI d p
i ncl ude;! thezp WBP%I YR t‘?%@caﬂoﬁ% and/or insertions into and/or

substi t ut ' ons of AnfiR§ h&He8quththinBdificAgoRE) Mr@t@irﬁorﬁfbﬁﬁ@é‘@xﬁ& disté B&cribed
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possesacs g SR ARG e P RS AR R,
the nunber gof tRoshtitodn 2é prq:layﬁoby ligtkddueing 4§Bopriate nucleotide changes into the
20  antibody encoding nucleic acid, or by peptide synthesis. Such modifications include, for
example, deletions from, and/or insertions into and/or substitutions of, residues within
the amino acid sequences of the antagonist. Any combination of deletion, insertion, and
substitution is made to achieve the final construct, provided that the final construct
possesses the desired characteristics. The amino acid changes may also alter post-
25 translational processes of the antagonist, such as changing the number or position of
glycosylation sites.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more
residues, as well as intrasequence insertions of single or multiple amino acid residues.

30 Examples of terminal insertions include an antagonist with a N-terminal methionyl
residue or the antagonist fused to a cytotoxic polypeptide. Other insertional variants of
the antagonist molecule include the fusion to the N- or C-terminus of the antagonist of

an enzyme, or a polypeptide which increases the serum half-life of the antagonist.
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sequence of the original antibody (for O-linked glycosylation sites). Nucleic acid
molecules encoding amino acid sequence variants of the antibody are prepared by a
variety of methods known in the art. These methods include, but are not limited to,

25 isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis,
PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-
variant version of the antagonist.

It may be desirable to modify the antibodies used in the invention to improve

30 effector function, e.g. so as to enhance ADCC and/or CDC of the antibody. This may be
achieved by introducing one or more amino acid substitutions in an Fc region of an

antibody.
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In order to increase the serum half life of the antibody, one may incorporate a
salvage receptor binding epitope into the antibody (especially an antibody fragment) as
described in US 5,739,277, for example. As used herein, the term “salvage receptor
binding epitope” refers to an epitope of the Fc region of an IgG molecule (e.g., IgGl,

25 1gG2, I1gG3, or IgG4) that is responsible for increasing the in vivo serum half-life of the
IgG molecule.

Preferably, the antibodies of the invention, e.g., monoclonal antibodies, Fv
fragments, Fab fragments, or other binding compositions derived from monoclonal
antibodies of the invention, have a high affinity to CCR7 receptor. The affinity of

30 monoclonal antibodies and related molecules to CCR7 receptor may be measured by
conventional techniques.

The affinity of an antibody for an antigen can be defined as the effectiveness of

the antibody for binding such antigen. Antigen-antibody binding is a reversible binding



| gG nol ecul e. Preferably, the antibodies of the invention, e.g., nonoclonal
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to CCR7 receptor. The affinity of 30 nonp&l onal anti bodies and rel ated

nol ecul es to CCR7 receptor be measured b conventional techniques. The
af finity of aathsantiendgh m&ecaﬁma@fﬁ irgé%utt,o&nmﬁée dame selkptige aiﬂﬁés‘g%f”éﬁft Peness
of the ant {] - [ | a
eversi bi o Bindr o eleal, A8 st ARl I Rich W BRRARRLRCGY b 2
sanme sol uti emnplfeke(Agam ffirazd amtiizet (AB) and ﬁeesami:lodyl(Ab) aeaminstanta Thewfiirk ithsy | um

which th trat f t t | f
e (Ag?a ol A I A B By A TR JHORE 5 STRERGILF AR haad g
[ AgAD] / [ AQ] Gl cah Hedk&Pro%o @BLslaR JTREmB SnASSRS B itQﬂ:ng Qst apitograned

Ka 5 which can be used to cornpare the affinity of some antibodies for its
respective epitoffke coi’ﬁmmmmom wagswro theafinity ishe aﬁlﬁernnttrgﬁallys determine a
experi ment ahll{ det erm i ndi ng curye. Th| |nv]‘[(}b (ﬁs neasur i n% t he
amount of aRPOHEIS ¥t %H‘V(?‘f?ﬁlné‘?? Wng, M R (S’ﬁa FHWHERL SAVPRE B of

the free angRadn of MRS BoRERrati &ioiﬁ@%er@{tﬁ@ﬁismre aRe bl chinf@nt Mkthods of
measurenent: (i) the classical equilibriumidialysis using Scatchard 10

anal ysi s anger(fom)mg hblsgucasawqmr a@hﬁlme p@gmﬁm@uhmtmdhalwwwg %i%qhérfd

bod b d
anti gon ' AL Ase (PLEsRERGs e hepoRP bkl it A BafR oMbl dor

surface. O hgrpenSaRn bMurﬂEQ@S§ afohdﬁcﬂlv@eblﬁfd&naad Qinaimga)fafaﬁmgmt besndbodywo or
nore mAbs that join the same epitope. In this case a conpetitive assay can

be per f or me&EspertivglycHtests ﬂl@@@ﬂP@flpf@ﬁ’WﬁQﬁ ISFUERE- of the mAbs is incubated
with a constant @lﬁ@ﬁ'[&l ggg eg &g\?@@&e ngélgfglesﬁ 'ﬁgs 5Abd @ﬁ&ﬂe%ﬁ‘é fnBt any
e an

suitable tracer ISt nd| ng of washi ng t he
non- boundedjdintthd echhe spltctﬁee Iic tinis enger at:ompetqﬂvesassm dan’déd:) plesfornmiasuwbtsthem d

pIottedln relatjon to.con tians o i rst ed wt
oot chard netHog DN SLTan: s ih sacaped britiA SfhhpranaDest s fass. i1
(2000). 20 b Rdgid hlb 1abBeERith Y BRa0E thbs RIBSERIddINATRE bHiAHE s
useful for detecting a CCR7 recepfor. Such detection nethods are

advant ageousiAb anpiwaghingche moadmgd@ antidiss, ﬁmogmsmtsat@ﬁ efasecend Wl s

t | | S e
e oveRePBiE S BRBLE P LR e DS e, o B )
by standar dstgaekund setfod. AHGRaRpleiidTemafd 4tal.eE dnarol. fllbdw 430t Bt t(2§00).

20 In addition, the antibodies of the present invention can be useful for detecting a

CCR7 receptor. Such detection methods are advantageously applied for diagnosis
and/or prognosis of cancer which tumour cells are cells expressing a CCR7 receptor.

Further, the antibodies of the invention can be used to identify cells expressing a

CCRY7 receptor by standard techniques, such as immunofluorescence, flow cytometry,

25 affinity chromatography or immunoprecipitation. For example, an antibody of the

invention can facilitate the identification of a tumour cell expressing a CCR7 receptor.

Moreover, the antibodies of the invention can be used to identify tumour cells

expressing a CCR7 receptor in order to evaluate the level thereof in a specific tissue.

Thus, antibodies of the invention can be used diagnostically to monitor levels of cells

30 expressing a CCR7 receptor in tissue as part of a clinical testing procedure, e.g., to

determine the efficacy of a given treatment regimen. Detection can be facilitated by

coupling (i.e., physically linking) the antibody to a label group.



25 affinity chromatography or inmunoprecipitation. For exanple, an antibody
of the invention can facilitate the identification of a tunour cell
expressing a CCR7 receptor. Moreover, the antibodies of the invention can
be used to identify tunour cells expres3ng a CCR7 receptor in order to
eval uate the level thereof in a specific tissue. Thus, antibodies of the
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agents, andrt he |like, conpatible with pharmaceutical adm nistration. The
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is incom(a)ati ble with the active conpound, use thereof in the conpasitions
is 20 include any and all solvents, dispersion media, coatings, antibacterial and antifungal

agents, isotonic and absorption delaying agents, and the like, compatible with
pharmaceutical administration. The use of such media and agents for pharmaceutically
active substances is well known in the art. Except insofar as any conventional media or
agent is incompatible with the active compound, use thereof in the compositions is
25 contemplated. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at
the dosages and concentrations employed, and include buffers such as phosphate,
citrate, and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium
chioride; benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl
30 alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10
residues) polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;

hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,



25 contenpl ated. Acceptable carriers, excipients, or stabilizers are
nontoxic to recipients at the dosages and concentrations enpl oyed, and

i ncl ude buffers such as phosphate, citrate, and other organic acids;
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acid, collagen, polyorthoesters, and polylactic acid. Methods for

pr epar af oncastrobed releasemiprarulasion, vinelpdiss™ wpplante ndt sieraencaputated «delivery
systems. Biodegradable, biocompatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic
acid. Methods for preparation of such formulations will be apparent to those skilled in
the art. The materials can also be obtained commercially from Alza Corporation and
25 Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to
infected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods

known to those skilled in the art, for example, as described in U.S. 4,522, 811.
The administration route of the antibody (or fragment thereof) of the invention

30 may be oral, parenteral, by inhalation or topical.

The term “parenteral” as used herein includes intravenous, intraperitoneal,
intramuscular, subcutaneous, rectal or vaginal administration. The subcutancous and

intramuscular forms of parenteral administration are generally preferred.
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stearate; disintegrants, for exanple starc

20 agents, for example syrup, acacia, gelatin, sorbitol, or polyvinylpyrrolidone; fillers, for
example lactose, sugar, maize starch, calcium phosphate, sorbitol or glycine; tabletting
lubricants, for example magnesium stearate; disintegrants, for example starch,
polyvinylpyrrolidone, sodium starch glycollate or microcrystalline cellulose; or
pharmaceutically acceptable wetting agents such as sodium lauryl sulfate. The solid oral
25 compositions may be prepared by conventional methods of blending, filling or
tabletting. Repeated blending operations may be used to distribute the active agent
throughout those compositions employing large quantities of fillers. Such operations are
conventional in the art. The tablets may for example be prepared by wet or dry
granulation and optionally coated according to methods well known in normal

30 pharmaceutical practice, in particular with an enteric coating.
In another embodiment, the pharmaceutical compositions of the invention may

be adapted for parenteral administration, such as sterile solutions, suspensions or

lyophilized products in the appropriate unit dosage form. Pharmaceutical compositions
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20 and gelatin.

Sterile injectable solutions can be prepared by incorporating the active
compound (e.g., a polypeptide or antibody) in the required amount in an appropriate
solvent with one or a combination of ingredients enumerated above, as required,
followed by filtered sterilization. Generally, dispersions are prepared by incorporating

25 the active compound into a sterile vehicle which contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying which yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered

30 solution thereof.

In a particular embodiment, said pharmaceutical composition is administered via

intravenous (IV) or subcutaneous (SC). Adequate excipients can be used, such as

bulking agents, buffering agents or surfactants. The mentioned formulations will be
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20 Aside from administration of antibodies to the patient, the present application

contemplates administration of antibodies by gene therapy. W096/07321 relates the use
of gene therapy to generate intracellular antibodies.

The pharmaceutical compositions can be included in a container, pack, or
dispenser together with instructions for administration.

25 The antibodies and pharmaceutical compositions of this invention may be used
with other drugs to provide a combination therapy. The other drugs may form part of
the same composition, or be provided as a separate composition for administration at
the same time or at different time.

The antibodies and pharmaceutical compositions of the present invention will be

30 useful in the treatment of medical conditions, such as disorders or diseases associated
with cancers, specially, for treating cancers said cancers being characterized by tumour
cells expressing a CCR7 receptor, more specifically, for killing or inducing apoptosis of

* tumour cells expressing a CCR7 receptor. llustrative, non-limitative, cancers which
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20 antimetabolites, antihormones, therapeutic for various symptoms, e.g., painkillers,
diuretics, antidiuretics, antivirals, antibiotics, cytokines, nutritional supplements, anemia
therapeutics, blood clotting therapeutics, bone therapeutics, psychiatric and
psychological therapeutics, and the like.

Bone marrow or peripheral blood stem cells may be harvested from said patient

25 subsequent to treatment with anti-CCR7 antibody in order to effect autologous bone
" marrow or stem cell transplantation.

It may also be useful to treat patients with cytokines in order to up-regulate the
expression of CCR7 or other target protein on the surface of cancerous B cells prior to
administration of an antibody of the invention. Cytokines may also be administered

30 simultaneously with or prior to or subsequent to administration of the depleting

antibody or radiolabeled antibody in order to stimulate immune effector functions.



20 antinetabolites, antihornones, therapeutic for various synptons, e.g.,
painkillers, diuretics, antidiuretics, antivirals, antibiotics, cytokines,
nutritional supplenents, anem a therapeutics, blood clotting therapeutics,
bone therapeutics, psychiatric and psychol ogical therapeutics, and the
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specially a cancer which tumour cells express a CCR7 receptor which comprises
20 administering to a subject in need of said treatment a therapeutically effective amount of
an antibody of the invention, i.e., an antibody, or antigen-binding fragment thereof,
which binds to the CCR7 receptor, or a pharmaceutical composition of the invention. In
a particular embodiment, said cancer is a cancer characterized by tumour cells
expressing a CCR7 receptor. Hlustrative, non-limitative, cancers to be treated according
25 to the invention include CLL, MCL, follicular lymphoma, large B-cell lymphoma,
ATIDS-associated lymphoma, lymphoplasmacytic lymphoma, Burkitt lymphoma, B-cell
acute lymphoblastic leukaemia, Hodgkin’s disease, adult T-cell leukaemia/lymphoma,
mycosis fungoides, blast crisis of chronic myeloproliferative syndromes, blast crisis of
myelodysplastic syndromes, breast cancer, non-small cell lung cancer, melanoma,
30 gastric cancer or squamous cell carcinoma of the head and neck and colon carcinoma. In
a preferred embodiment, cancers to be treated according to the invention include breast

cancer, non-small cell lung cancer, melanoma, gastric cancer or squamous cell



an anti body of the invention, i.e., an antibody, or antigen-binding
fragnment thereof, which binds to the CCR7 receptor, or a pharnaceuti cal
conposition of the invention. In a particular enbodi nent, said cancer is a
cancer characterized by tunmour cells exyressing a CCR7 receptor.
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conprises contacting said tunmour cells with an anti body of the invention,

i . e. anZ2fnt#igdy-binshing Fagraent ithpsenfhvhighbindsie g R 7 rsentef , which binds to a

CCR7 receptor. 1 other aspect, the invention relates to a method for impairing migration of
tumour cells expressing a CCR7 receptor to secondary lymphoid tissue and/or for
blocking dissemination of tumour cells into secondary lymphoid tissue in a subject in
need of said treatment which comprises administering to said subject a therapeutically

25 effective amount of an antibody, or antigen-binding fragment thereof, which binds to a
CCR7 receptor.

Information concerning tumour cells expressing a CCR7 receptor susceptible of
being treated with the methods of the invention, antibodies, administration regimens and
dosages have been previously mentioned. In a particular embodiment, tumour cells

30 expressing a CCR7 receptor susceptible of being treated with the above mentioned
methods are CLL or MCL cells.

In all the cases, the expression “therapeutically effective amount” means an

amount effective in treating cancer, as previously defined; said amount can be an



In other aspect, the invention relates to a nethod for inpairing mgration
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mamal s suclpplied to any subject in need of such therapy, including, for example, mammals such
20 as dogs, cats, cows, horses, rabbits, monkeys, and most preferably, humans.

In other aspect, the invention relates to a method for identifying a compound for
killing or for inducing apoptosis of tumour cells expressing a CCR7 receptor which
comprises

a) contacting a cell expressing a CCR7 receptor with a candidate compound

25 coupled to an anti-CCR7 antibody or a fragment thereof, and
b) determining whether said candidate compound kills said cells expressing a
CCR7 receptor,
wherein a compound that kills said cell expressing a CCR7 receptor, is a

compound potentially useful for killing or for inducing apoptosis of tumour

30 cells.



20 as dogs, cats, cows, horses, rabbits, nonkeys, and nost preferably,
humans. I n other aspect, the invention relates to a nethod for identifying
a conmpound for killing or for inducing apoptosis of tunour cells
expressing a CCR7 receptor which conpri3es a) contacting a cell expressing
a CCR7 receptor with a candi date conpound 25 coupled to an anti-CCR7
antibody or a fr Xitusatly, emverellaxprespias §)CERT &caPior. ridthfihe faUr §5 2 RORAWAPHat e
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that kills Sard“cel expressing a receptor, 1s a -conpound potentially
useful for kil kelhgxmessfogra CORUcédRgtoroPCOEIof ad¥ICLuebur 30 cells. 34
Virtually, any cell expressing a CCR7 re tor, either a tunour a
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particul ar I: i i Y/ I inl f a
MCL cel | % Dgéﬂlﬁg%w%%ﬁ%@lf% %%g{%‘g’ﬁéggﬁgi%@er eceopc{ gir%&?:%ér? Ilr)letﬁg(?txg;l %'lér)\ed
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di scl osed in the | @ acconpanyi ng.this scription. The follow ng
exanpl e serves tﬁ%m&%?w ¢ ?Fetﬂt‘\thbsﬁate E?K’r\‘/’ﬁﬁté‘m-lo Ant i bodi es to CCR7
as a tool for treatine CLL I. MATERI AL AND METHODS Sanpl es, reagents and
flow cytonetry (FCM 15 Peripheral blood sanples from CLL (Chronic
Lynphocyti c Leukaem a) and MCL (mantERAYBPLE| ynphoma) patients and heal t hy
donors re obtained aftegr Jjnfornmed pnsent . Ai,n 1 ”ti’ .éi‘ i mmunophenot ypi c
charact €ri zati on of whol &6tooo—certs—we e ot Hed Dy andar d

four-col our FCM wi th nonocl onal anti bodies (mAbs) directed against the
foll owi ng human surface antigens: CD45, CD19, kappa |ight chain, |anbda 20
light chain, CD20, CD23, CD5 hMATERIAL A%M%Bﬁgps rom BD Bi osci ences,
San Jose, CA). Sanples with | ess than 60% of CLL or MCL cells on the
nononucl ear subpopul ati on were di scarded. Anal ysis of CCR7 expression was
subsequent | gamiphesf foagests anddloscéytometal (FCMnt ed tunour B cells or normal T
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MCL (mantle cell lymphoma) patients and healthy denors were obtained after informed

consent. An initial immunophenotypic characterization of whole blood cells was
performed by standard four-colour FCM with monoclonal antibodies (mAbs) directed
against the following human surface antigens: CD45, CD19, kappa light chain, lambda
20  light chain, CD20, CD23, CD35 and CD3 (all purchased from BD Biosciences, San Jose,
CA). Samples with less than 60% of CLL or MCL cells on the mononuclear
subpopulation were discarded. Analysis of CCR7 expression was subsequently
performed on electronically gated tumour B cells or normal T and B lymphocytes.
Phycoerythrin (PE)-conjugated mouse anti-human CCR7 was purchased from R&D
25  Systems (McKinley Place, MN). In all cases appropriate isotype controls were included.
Immunofluorescence staining was analyzed on a FACScalibur flow cytometer using
CellQuest software (BD Biosciences).
Peripheral blood mononuclear cells (PBMC) were isolated by ficoll gradient
centrifugation (Histopaque-1077, Sigma-Aldrich, Madrid, Spain).
30 Purified murine anti-human-CCR7 mAbs (hereinafter referred to as “anti-CCR7
mADbs™) were obtained from BD Biosciences (150503 clone, IgG2a isotype) and R&D
Systems (2H4 clone, IgM isotype). DNA dye 7-aminoactinomicin D (7-AAD) used in



25 Systens (McKinley Place, MN). In all cases appropriate isotype controls
were included. | munofl uorescence staining was anal yzed on a FACScal i bur
flow cytonmeter using Cell Quest software (BD Bi osci ences). Peripheral bl ood
nononucl ear cells (PBMC) were isolated bysficoll gradient centrifugation
(H stopaque-1077, Sigma-Aldrich, Madrid, Spain). 30 Purified nurine,
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cell cycle analysis and cell viability assays was from BD Bi osci ences.
Reconbi nant _ human chenoki nes CCL19 and CXCL12 were purchased from R&D
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After 30 m nutes of incubation at 37C, the cells were centrifuged and
washed. Then, baby rabbit conplenment (Serotec, Oxford, UK) diluted at 25%

in RPM 164 Of”l}ep%ﬁ@wﬁ‘e%eﬁﬂgrﬁdwt&foh‘ﬂtgﬂfgﬁf@o”rS at 37C, the cells were
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Specific Lys-bigé%,: &ﬁ?éillﬁt\eé a@S"Jﬁ :1L111 RPMIOI%ﬁO%)ledium was added. After 1-2 hours at 37°C,
the cells were stained with fluorescein-isothiocyanate (FITC)-conjugated anti-CD19,

20 allophycocyanin (APC)-conjugated anti-CD5 mAb and 7-AAD. Both surface markers

allow the discrimination by FCM of CLL cells, MCL cells and T-cells populations and

7-AAD was used as a viability exclusion dye. Percentage of non-viable cells was
measured separately in each population and percentage of lysis with heat inactivated
complement was used to calculate the specific lysis according to formula [1]

(4-B)

25 Spec;ﬁc Lysis (%) =100x m

(1]

A: % dead cells with complement
wherein | B: % dead cells with inactivated complement

Antibody-dependent cell-mediated cytotoxicity (ADCC)
30 Natural kilter (NK) cells were isolated from PBMC obtained from buffy coats. A
positive selection of the NK cells was performed by staining with PE-conjugated anti-

CD56 mAb followed by magnetic cell sorting with anti-PE coupled micro-beads
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of cells to c te the percentage of input (10 nunber of cells
mgrated / msapet xdf0’ demhber cadlarstsmnded ithé0§ pl of BIPM;Tuiji@rmﬂmﬁ)S% Eieh westanpl e

was measur ed deg t%utglelu%per compartment of the chamber and chemokines were added to the

lower well in 600 pl of the same medium at the optimal concentration (100 ng/mL for
20 CXCLI12 and 1 pg/mL for CCL19 and CCL21). Migration was allowed to proceed for 4
h at 37°C in 5% CO; atmosphere. Migrated cells were recovered from the lower
chamber, stained with an FITC-conjugated anti-CD19 mAb, and counted by FCM for
60 seconds after calibrating the flow rate with Trucount tubes (BD Biosciences). Events
were analyzed within the gated population of B cells and compared with the numbers of
25 cells counted in the initial suspension of cells to calculate the percentage of input (100 x
number of cells migrated / number of cells counted in the initial suspension). Each

sample was measured in duplicate.

Apoptosis and cell cycle analysis

30 In some experiments, anti-CCR7 mAbs were diluted at 2 pg/ml in 50 puL of
culture suspension with 10° CLL cells. In others, anti-CCR7 mAbs were attached to 96
flat-bottom well plates by overnight incubation in RPMI 1640. Then, the plate was
washed and 10° CLL cells were added. In both cases, the cells were incubated at 37°C



Apoptosis and cell cycle analysis 30 In sone experinents, anti-CCR7 mAbs
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al ong tHQ Tast 16 hours of the culture. Then the cells were harvested and

subj ected t prQffeRitidnl Akdyen counting. Statistical anal ysis 20 All
statisti caI tests were perforned in SPSS version 0. W/Icoxon and
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the culture. Then the cells were harvested and subjected to scintillation counting.

Statistical analysis

20 All statistical tests were performed in SPSS version 8.0. Wilcoxon and Kendall’s
W non-parametric tests and were used to compare the results of different treatments in
most assays. For the [*H]-thymidine proliferation assay an ANOVA was performed for
comparison between groups. Pearson correlation coefficient was calculated to study the
association between CCR7 mean fluorescence intensity (MFI) and percentage of lysis in

25 CDC.
II. RESULTS

Anti-CCR7 mAbs do not induce internalization of their target

30 The use of therapeutical mAbs in their unconjugated form requires not only a
high density of the target antigen, but also the presence of antigen-antibody complexes
on the surface of the cells to activate complement or bind Fc receptors of cytotoxic

cells, i.e., it is important that the binding of the mAb to the antigen does not induce its
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antigen-anti body conplexes on the surface of the cells to activate

conpl ement or bind Fc receptors of cytotoxic cells, i.e., it is inportant
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Therefore, the potency of the anti-CCR7 mAbs in nediating CDC was tested
with CLUO afep sanples fromdifferent patients. A very high proportion
of CLL cells preincubated with the anti-CCR7 IgM mAb was killed after an
hour of treatnent with rabbit conplenent (Figure 2A). Simlarly, the
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rabbit complement (Figure 2A). Similarly, the anti-CCR7 mAb with IgG isotype also
20 mediated a significant CDC (Figure 2B).

Similarly to CLL, MCL cells also express significant levels of CCR7 (Figure
3A) and CDC experiments showed that both anti-CCR7 mAbs efficaciously killed
CCR7-positive MCL cells (Figure 3B). No significant CDC was observed when
irrelevant immunoglobulins of the same isotype were employed (Figure 2A, and 2B and

25 3B).

Despite the comparatively lower efficacy of the anti-CCR7 mAb of the IgG
isotype in causing CDC, kinetic assays demonstrated that its complement-activating
capacity can be significantly increased by extending the time of incubation with the
complement source (data not shown). This may be due to a slower activation of the

30 complement cascade by mAbs with IgG2a isotype.

CCR7 is not restricted to CLL or MCL cells, being also expressed by certain
normal lymphoid subpopulations, mainly naive B and T lymphocytes, which could be
susceptible to cytotoxicity mediated by anti-CCR7 mAbs. Interestingly, CDC mediated
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anti - expression were very similar among different CLL samples and between CLL cells and

20 T lymphocytes from these patients (data not shown).

In vitro ADCC of CLL cells
The other main mechanism mediating the beneficial effects of the therapeutic
mAbs is the cytotoxicity mediated by cells (ADCC). Therefore, inventors tested the
25 ability of NK cells to produce lysis of CLL cells previously treated with the anti-CCR7
IgG mAb. In 6 experiments performed with E/T ratios between 5 and 40, no significant
ADCC was found in the presence of this anti-CCR7 mAb (mean lysis = 13% =1, n=6)
when compared with an irrelevant immunoglobulin with the same isotype (mean lysis =
12% + 5, n=6) (Figure 6). This is probably related to the low affinity of the human Fe
30 receptors for the murine mAbs. Conversely, rituximab, a well-known chimeric anti-
CD20 mAb, IgG1 isotype, mediated ADCC against CLL cells with a mean lysis = 34%
+ 2 (n=6) (Figure 6). ADCC in the presence of the anti-CCR7 IgM mAb was not tested

since this isotype is not efficacious in mediating this kind of cytotoxicity.



CD20 mAb, 1gd isotype, nedi ated ADCC against CLL cells with a nean lysis =
34% 2 (n=6) (Figure 6). ADCC in the presence of the anti-CCR7 |IgM mAb was
not tested since this isotype is not efficacious in nediating this kind of
cytotoxicity. 40 Apoptosis and prolifergtion in response to anti-CCR7 mAbs
G owi ng evidences suggest that a substantial portion of the beneficial

responses to the therapeutic mAbs are due to direct effects on cell cycle
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20
Inhibition of the in vitro migration of CLL and MCL cells by anti-CCR7 mAbs
CCR7 plays a main role not only in physiological homing of naive lymphocytes
and mature dendritic cells, but also in the metastatic migration of tumour (cancer) cells
expressing it and, particularly, CLL and MCL cells. Neutralizing the function of this
25  chemokine receptor could be of interest in CLL and MCL patients in order to block the
dissemination of these diseases to the lymphoid tissue. In this regard, inventors have
assayed the ability of anti-CCR7 mAbs to neutralize the in vifro migration of CLL and
MCL cells in response to CCL19 or CCL21. The anti-CCR7 mAb with IgG isotype was
very effective in blocking the migration of these cells towards CCL19 or CC21,
30 whereas the anti-CCR7 mAb with IgM isotype slightly decreased it (Figure 8A-B).
In these assays, migration of CLL cells in response to CXCL12 (ligand of the
chemokine receptor CXCR4) was not affected by either the two mAbs employed.



In these assays, migration of CLL cells in response to CXCL12 (ligand of
t he chenoki ne receptor CXCR4) was not affected by either the two mAbs

enployed. 41 111. DI SCUSSI ON Previous data frominventors showed that the
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unconj ugated therapeutic mAb when the target antigen 1s highl exi)ressed,
because CDCiungoiges ioswnea-hemetalogir rselid dBmaurst bke pesagt eancer, wpfsa@il gglt wen

density than ADCC. .Theref . ] n . il 0, i - 7
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inmportant lysis of CLL and MCL cells due to conplenment fixation with little
danage of dhasstenistig pattery efarsebnrrrd Beesigss %gﬁéﬂnﬁéogﬁﬁﬁ%t rations of

anti-CCR7 mAbs & THiSiHARY! & RendeR? dNBelP¥RIcaEXREQSTI ON
of CCR7 on norna 'Isegfe%ﬁjg e%hecf(s)gnsrg)lgr gg ('%to CLL cel I’s.S Iﬁa?hi scar eg%rd,

i nventors foumonathehmseotonlyeluats teir gh-Ges28in eerdicoz)igiet odlsrand fie thear?
ORI ETHE gt R Y RTTE R M P R
that treat npRbréiofrhhd pathdbdnidiyt h anti - CCR7 mAbs, even at |ow
20 CDC is accepted as the main mechanism of action of unconjugated therapeutic
mAb when the target antigen is highly expressed, because CDC is believed to require
about ten-fold more surface antigen density than ADCC. Therefore, inventors assayed
the ability of anti-CCR7 mAbs to fix complement and mediate cytotoxicity against CLL
cells, MCL cells and normal T lymphocytes from CLL patients. Their results show an
25 important lysis of CLL and MCL cells due to complement fixation with little damage of
T cells even under conditions of saturating concentrations of anti-CCR7 mAbs and
complement. This could be due to the lower expression of CCR7 on normal T cells
when compared to CLL cells. In this regard, inventors found a close correlation
(p=0.025, r=0.602) between the CCR7 density on the surface of CLL cells and the
30 percentage of lysed cells under the same experimental conditions. Importantly, these
results suggest that treatment of CLL or MCL with anti-CCR7 mAbs, even at low
concentrations, may result in an effective elimination of the tumour cells without lysing

normal lymphocytes expressing the molecule (CCR7). It is possible to hypothesize that



concentrations, may result in an effective elimnation of the tunmour cells
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therapeutic mAbs. In this invention, cki n% antl -CCR7 mAbs may have .t he
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action of therapeutic mADbs. In this invention, blocking anti-CCR7 mAbs may have the
20 additional advantage of inhibiting the function of the probably main molecule involved
in the nodal dissemination of lymphoid tumours and other non-hematological
malignancies expressing it. In this regard, it is well known that neither rituximab nor
alemtuzumab are very effective in reducing lymphadenopathies in CLL patients.
These results open a new therapeutic chance for those pathologies in which a
25 blocking anti-CCR7 mAb could impair the migration to LN and thus block tumour
dissemination in addition of killing cells by CDC or ADCC.



5 receptor. 2. Use according to claiml1, wherein said tunour cells are
chronic | ynphocytic |eukaema (CLL) cells or Mantle Cell Lynphonma (MCL)
cells. 10 3. Use according to anyone of4klaims 1 or 2, wherein the antibody
which binds to a CCR7 receptor is used in conbination with an additional

t herapeutically active conpound. 4. Arbii% Mist ro method for killing tunour
cells expressing a CCR7 receptor which conprises contacting said cells
wi th an anti body which bi nds to said CCR7 receptor. 5. Method accordi ng to

claim4, wherei d tun cel .are chronic | hqcy ukaem a (CLL)
Cells of Nanti dliectt o Wﬁw@a Aol 8 COR7 seceaRmgt e wash: LHERO Bying a
conpound for Ki ﬂﬂahﬁ&ehﬂc’ﬂi’u&mﬁﬁééltﬁ)rprgf elﬁﬂid“gg t@motrCRENE e&%@sﬁhﬁ""@' elRr7
conprises a) contacting a cell expressing CCR/7 receptor wth a candidate
conpouhd couplreekptar. an anti - CCR7 anti body and 25 b) determ ni ng whet her

sai d candi date conpound kills said cells expressing a CCR7 receptor,
wherein a conpound that kills said cells expressing a CCR7 receptor, is a

conpound pot entiial déordmef W claith 1, REHeEdiA GarPRARS | Bl19fard iYBHIC 1§8IphSeytid0 7.
Met hod according to claim6, wherein said cells are chronic Iyrrphocytl o

| eukaemi a ( CLL)lewarmia GiLINusls er Mantle ColtiyomaopriMCloells.

10 3. Use according to anyone of claims 1 or 2, wherein the antibody which binds to a
CCRY7 receptor is used in combination with an additional therapeutically active

compound.

4. An in vitro method for killing tumour cells expressing a CCR7 receptor which
15 comprises contacting said cells with an antibody which binds to said CCR7

receptor.

5. Method according to claim 4, wherein said tumour cells are chronic Iymphocytic
leukaernia (CLL) cells or Mantle Cell Lymphoma (MCL) cells.
20
6. A method for identifying a compound for killing tumour cells expressing a
CCRY7 receptor which comprises
a) contacting a cell expressing a CCR7 receptor with a candidate compound
coupled to an anti-CCR7 antibody and
25 b) determining whether said candidate compound kills said cells expressing a
CCR7 receptor,
wherein a compound that kills said cells expressing a CCR7 receptor, is a

compound potentially useful for inducing apoptosis of tumour cells.

30 7. Method according to claim 6, wherein said cells are chronic lymphocytic
leukaemia (CLL) celis or Mantle Cell Lymphoma (MCL) cells.



