- 1 - MET inhibitors for enhancing radi ot herapy efficacy FIELD OF THE
| NVENTI ON 5The present disclosure concerhs the use of MET inhibitors
for enhancing the efficacy of radiotherapy in patients suffering from
cancers. TECHNI CAL BACKGROUND 10Al t hough successfully enpl oyed to
treat cancer patients, radiotherapy can fail to eradicate the tunour,
whi ch rel apses with a nore aggressive phenotype. Consistently, a
paradoxi cal pro-netastatic effect of ionizing radiation (IR) has been
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mechanisms, mostly orchestrated by the ATM-p53 axis,
which block replication and activate DNA repair. If the
damage is irreversible, a normal cell is programmed to
execute apoptosis, or to hibernate its proliferative
30 ability through senescence. However, after death of
mutant cells, tissues must restore an adequate cell
number and pattern, so as to recover the original
structure and function. Thus, regeneration {or “wound
healing”) is initiated by surviving cells, either

35 normal or neoplastic. As observed in vitro, this



The need is therefore felt for inproved solutions for enhancing
effi cacy of radiotherapy in patients suffering fromtunors.

The object of this disclosure is providing such 30 inproved

sol uti ons. According to the invention, the above object is
achi eved thanks to the subject matter recalled specifically in the
ensui ng clains, which are understood as form ng an integral part of
this 35 disclosure. - 3 An enbodi nent of the invention
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of the controlled by a few specific transcription factors, and
orchestrated by a handful of extracelliular signals. The
20 latter include scatter factors, such as Hepatocyte
Growth Factor (HGF) and Macrophage Stimulating Protein
(MSP), which bind tyrosine kinase receptors belonging

to the Met family. -

25 OBJECT AND SUMMARY OF THE INVENTION

The need is therefore felt for improved solutions
for enhancing efficacy of radiotherapy 1in patients
suffering from tumors.

The object of this disclosure is providing such

30 improved solutions.

According to the invention, the above object is
achieved thanks to the subject matter recalled
specifically in the ensuing claims, which are
understood as forming an integral part of this

35 disclosure.



- 4 - anti-Met nonocl onal antibody, and iii) a fragnment of (i)
or (ii) containing the conplenentarity-déterm ning regi ons (CDRs) of
the anti-Met nonocl onal antibody, or conbinations thereof, 5 wherein
said Met inhibitor is able to induce down-regul ation of the receptor
encoded by the MET gene and reduces and/ or abrogates patient's

resi stance to radi ot herapy. In a preferred enbodi ment the
anti-Met nonoclonal 10 'anti body is DN30 anti-Met nonocl onal anti body

produced by the h i?ﬁr@i‘ | i 50 . I
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DN30 ant i - MetdehaBLichRd Mati B8 Vakos e ehsid aehd Yefudmdddidos sis
forth in SEQddDMNred H-dno 14 and 20 to 22. 20According to a

preferred enbodi nent, the Net inhi bitg(rﬂl?iaarfor admnistration i) in
the form of sol ublt ﬁ’f’otaé’itr}_ﬁbvg?tl MeEeS 3 M or ii) by means
of a vector for sydtiendcgeneicntnalyumnigatenidt batibbdy2 Aacodith gy
to a further _pref I ent h inhi bitor 1s.i or f_a
Fab fragnent t%&t_i%%\ﬁ%ﬁ%%ﬁ%{ﬁ ege\%\ne? Wygﬁngefsetgloogles sf %@?ﬂ zion@g%he
mol ecul e, wheémdiimMette momgisilanziln g nidbeciyl e argl sel ected from

pol yet hyjgngl ycol ; ;3hbugi ne.bipdifig demai p, %xbumiER/ES"QorT@giH{E%e“éhe
di scl osure disclgses that irradiation upregul ates T expression
(oncogene kn&RAPLET@RLEE Itiyndgdieraigisgt reddrrcan&dRs) Wi dihe mntdn

pronot es Ce[radeith&gﬂrﬁtlmer?é@@iT&&ﬁJ I sofrogbfn@g?@ytiiﬁﬂgi n_dm@@fof_,
apopt osi s. s, abrogati of .MET, expression inhjbition of its
ki nase acti v?"'g)?’rﬁy}nspgg?f iobget- lél\/%lhb%%b%u&c?s, ag&& E‘ﬁec%r?‘iﬁ‘éc%tdown‘
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DESCRI PTION BECTEESDRANTY, —brORRkeR, et pedi Bt iee  vo
descri bed, byadaptbereranple only, with reference to the encl osed

figures, wherein: 1hi guicre IRd NAUGESI MVRTE ERESGRERPLMER. mbP o onat
protein in MDA-MB-435S at _the indicated tinme-points after irradiation
(10 Gy). ctrPRPERBPAY 165 Y Ferdi t o Mkt "pROEEPRA | naRDAPRAY 4 BT gdpged
after irradiByi ene(Ayb0i@¢ha ec1METiheanscCi pb 0BONBA- MB- 435S at the
i ndi cat%ti me-po'hqts after rﬁ%%gi ation %%0 C?% 1%:&&Cls_luci ferasg
activity“driven by'the MET BPENOFEr (bREFESTHF Yot st r udtf
“in MDA- MB- 23¢cmpléehnentaditat ddtermenpogntsgabner (CBRadi abnoaiadd Gp;
ctrl, non-irgadiafed gells) E:g_)gun'gﬁ'- n.af LpLigat e analyses,af
t wo independeﬁt exper?mentscas. . m ?%Hgg S<0.Bél,t Lﬁbg?’& o%ai lbéd el
t-test). a.ufragmentsapy GLAptanti-Met monoclonal antibody or of the
genetically engineered antibody are the CDRs of DN30
25 anti-Met monoclonal antibody whose amino acid sequences
are set forth in SEQ ID No.: 12 to 14 and 20 to 22.
Another embodiment of the present disclosure
concerns a nuclecotide segquence encoding a Met inhibitor
for use in the treatment (e.g. by gene-~-therapy) of a
30 patient suffering from a tumor, preferably a tumor
presenting a deregulated Met pathway, said Met
inhibitor being selected from:
i) an anti-Met monoclonal antibody,
1i) a genetically engineered antibody containing

35 the complementarity determining regions (CDRs) of the



Figure 2. fl-induced MET transcription requires NF-KB. a, Protein
nucl ear accunul ation in MDA- MB-435S anal4zed at the indicated
time-points after irradiation (10 Gy), 25 or after 24 h culture in
hypoxia (1% 02). ctrl, non-irradiated cells at tine zero. b,
Chromatin i mmunoprecipitation in irradi ated MDA-MB-231 (10 Gy; ctrl,
non irradiated cells). Colums represent the ratio between

anti-p65/ RelA and nonspecific 1gG 30 i nmunopreci pitation of each

of tripli car &ina e iR 1l Dot or wes used as
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expressi op (nmean ‘rirb)ﬁ'letr’lfeliﬁﬂ Is@atdgg/@%alliyﬁﬁg%ilt@xt ﬁ@%um&&?gmdwice down-
experinments s.e.m.. Inset: e protein after si

t ransf ect i on @ LRt By d’t’%i?ﬁ%c%%‘?ﬁi@é\?? oﬁn?ﬂd%ALWB:CE%gEgi 195G Ebr
p65/ RelA expresisices (SamiEldr sbbTRgateent rdtierdt’ § herksdkcahed to
time-points after . irradiation (ctrl, non-irradiated cells at tine
zero). 10 -F%Sﬁjr é)t?i’.erl%%-yi'nduced MET expression requires ATM ki nase
activation. Mt plotei rpesdressl osmbahkeephoshhoayltdt Mern (prki2nadnd
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sequences encoding a) the genetically engineered

15 antibody or b) the fragments of the anti-Met meonocclonal
antibody or of the genetically engineered antiboedy are
the CDRs of DN30 anti-Met monoclonal antibody whose
amino acid sequences are set forth in SEQ ID No.: 12 to
14 and 20 to 22.

20 According to a preferred embodiment, the Met
inhibitor is for administration i) in the form of
soluble protein by injection or infusion or ii) by
means of a vector for systemic or intra-tumor
administration.

25 According to a further preferred embodiment, the
Met inhibitor is in form of a Fab fragment optionally
conjugated with at least one stabilizing molecule,
wherein the stabilizing molecule 1is selected from
polyethylenglycol, albumin binding domain, albumin.

30 The present disclosure discloses that irradiation
upregulates MET expression (oncogene known to drive
“invasive growth” of cancer), which in turn promotes
cell invasion and protects cells from radiation-induced
apoptosis. Thus, abrogation of MET expression or

35 inhibition of its kinase activity by specific



(10 ©y; ctrl, control). M crographs of filters (10X). b, Aberrant
Met -i nduced nor phogenesis in irradiated WDA-MB- 435S (10 control),
cultured with or without (-) the HGF concentrations. Scale bar: 100
pm Figure 5. Met inhibition sensitizes cells to IR 25 induced
apoptosis and proliferative arrest. Viability of U 251 irradiated
with 10 Gy and/or cultured in the presence of the Fab fragnment of the
DN30 anti-l\/bt anti body, for 48 h (vehicle: non- irradiated cells).
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experinents yS|gnf|ca y reduc
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anal yses of two | ndependent experi nents gure 6. uces
Met phosphoryl ati on. Met phosphorylation in NDA—NB—231 treated mnth

HGF (50 n}) @sxd=r DESCRLPEIONCOF SToesraAwIRe®preci pitated with

anti - Met antibOdi%%eatiéggn Egﬂcﬁ%_ thg& Olnggsgggbed by way of
example only, with reference to the enclosed figures,
wherein:
- Figure 1. IR induces MET transcription.

10 a,'Met protein in MDA-MB-4355 at the indicated time-
points after irradiation (10 Gy). ctrl, Met at time
zero. b, Met protein 1in MDA-MB-435S 12 h after
irradiation (1-10 Gy). e, MET transcript in MDA-MB-4353
at the indicated time-points after irradiation (10 Gy).

15 d, Luciferase activity driven by the MET promoter
(basic, promoterless construct) in MDA-MB-231 at the
indicated time-points after irradiation (10 Gy; ctrl,
non-irradiated cells). Cclumns: mean of triplicate
analyses of two independent experiments * s.e.m. (*

20 p<0.05, n = 6, paired t-test). a.u., arbitrary units.

- Figure 2. IR-induced MET +transcription requires
NF-xB,

a, Protein nuclear accumulation in MDA-MB-435S analyzed
at the indicated time-points after irradiation (10 Gy},

25 or after 24 h culture in hypoxia (1% 0;). c¢trl, non-
irradiated cells at time Zero. b, Chromatin
immunoprecipitation in irradiated MDA-MB-231 (10 Gy;
ctrl, non irradiated cells). Columns represent the
ratio Dbetween anti-p65/RelA and nonspecific IgG

30 immunoprecipitation of each NF-kB binding sequence (xkB1
or KB2) in the MET promoter (mean * s.e.m. of
triplicate analyses). The NFKBIA (IxkBa) promoter was
used as positive control. e, MET promoter activity in
MDA-MB-231, silenced for p65/RelA expression (siRELA;

35 siCTRL, control), and irradiated (10 Gy; ctrxl, non-



5 anal yzed by western blot with anti-phospho-Tyr antibodies (p-Tyr).
Met was shown as control of protein imufoprecipitation. ctrl, cells
treated with HG- negative control (see Methods) Figure 7
Ali gnment of mouse and human MET 10 pronoter.' The human MET
pronoter (GenBank accession N AF046925) was anal yzed with the
TRANSFAC 7.0 software (Biobase Biol ogical Database Gibh,

Wl fenbuttel, Germany) for identification of transcription factor

bi nding site u - Ln S B
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fol | owi ng dese€dilst iagn tlﬁmwmed@é -specific details are given to provide

a thorough underswagdiag 35 ek-eABALELAE MEST Jfﬁr@é@:?&h”%@h]ﬁl(i@@ berm

practiced -_8 - without one or nore of the specific detai or with
ot her met hod¥in@sRpGF&Hvatic@-erials, etc.In other i nst ances,
wel | - known spetctpi®se imespraksiodl, aperat ppospabeynat isROWH-arhk2)

d bed det ai | d b ' f th

The. headi ngsBrovieéd Harel marEoT6r EoRVSIPEREL 8n! y and s J‘S%SS
i nterpret thErse(bpel ow1phanthg oATHMhek emdeeli nerh soiBesi dw{“dimagla]gi
i ntracel |4l a% }_;2258%8 | ary d0 raguatl o0y (Mgt %’8&%‘&%“ after

generation o active Ox gen peci es) tunes the acti
regul atory mbréadiasionhi @ﬁréonﬂoéll"ltrlﬁrédgtaltésﬁsﬁaddsr @@O\ﬁéﬂsﬁ zero.

bi ol ogi cal respongeguieadscirplihapakbduphedyliabi gRoaftht RaqMELeantRgene
a, Basement membrane invasion by irradiated MDA-MB-231
or U-251 (10 Gy; «ctrl, control). Micrographs of
20  transwell filters (10X). b, Aberrant Met-induced
branching morphogenesis in irradiated MDA-MB- 435S (10
Gy; ctrl, control), cultured with or without (-) the
indicated HGF concentrations. Scale bar: 100 um.
- Figure 5. Met inhibition sensitizes cells to IR-
25 induced apoptosis and proliferative arrest.
Viability of U-251 irradiated with 10 Gy and/or
cultured in the presence of the Fab fragment of the
DN30 anti-Met antibody, for 48 h (vehicle: non-
irradiated cells). Columns: mean of triplicate analyses
30 of three independent experiments * s.e.m. (* p<0.05,
viability significantly reduced with respect to either
Fab-DN30 or 10 Gy alone, n = 9, paired t-test).
Columns: percentage of cells generating clones (mean of
triplicate analyses of two independent experiments =
35 s.e.m., * p< 0.05, n = 6, paired t-test).



15 energes as a crucial event in this response, resulting in the
execution of a pro-survival and regenerafive programthat counteracts
radi ati on-i nduced damage. This disclosure shows that | R induced MET
upregulation is controlled by a signal transduction pathway elicited
by 20 the protein kinase ATM foll owi ng detection of DNA | esions. This
pat hway i nvol ves nucl ear export of the ATM ki nase and rel ease of the
transcription factor NF-KB frominhibition. Remarkably, it is known
that activation ofg Yy qﬁ[@gg e o] 25 the
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Remar kably, it _is known that the transcriptional response to
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stress-and-regoner §CidspeAsescens it is shovvn in the 30 instant

di scl osure, on one h‘i@ﬁime‘ Ry i ngdeed: Meta QLT BXPr 888l UhigAbLESACqb)S
to heal wounded nonol ayers. On the other hand, IR stinulates cells to

cross baSeneRPIHRRE? afds D}ﬁ?’q y‘BPE‘aFlﬂﬁPirrﬁ‘PlFledﬁaI]t’g?% chaiBur dhe

Even nore stepki lﬂ@b}lonbt drE‘e r@@@ét@ﬂnaé bbBah R taHdSnbbBeotide and
physi ol ogi cal groce t -i nduced

br anchi ngrmor PAbY %n%%?g ﬁ?gﬂ?ES?aanlzedcell di ssemi nation throughout a
tridinmensional matrix. In

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
30 The present invention will now be described in
detail in relation to some preferred embodiments by way
of non limiting examples.
In the following description, numerous specific
detalils are given to provide a thorough understanding

35 of embodiments. The embodiments can be practiced



al | cases, although several NF-KB target genes are expressed in
irradiated cells, through MET knock-down85-or functional inhibition,
the present inventors show that Met is required for both

physi ol ogi cal invasive growmh (wound healing) and malignant invasive
growt h (invasiveness). The reported aggressi veness of tunours

rel apsing after irradiation may, thus, involve 10 activation of the
EMI/ | G program under a tight control of the MET oncogene. The
observation that t il i n_th ntiapopt.oti regenerative
and invasive Vjr]'LzEshpooMraicsebltﬁo :{5% hngcgrél rr%%rt%artl%t %ﬁ’aﬁlergélecut g%tcoggéquencelsth
conbi nati on cftlky radiboder apenmdrienist, mhtbriabﬂ, r &dicosendint | gelser

cancer cel | s,ln\gygn%(ﬁ%;eVe%éﬂg- Qard nV3§t‘. Ah AL e gha £ £0 n|$| cantly

| ndeed the present ‘cl osure shows that I'bition Si
i mpai rs cel | CREBAGIGNSandTel oM erfi©wabi Pt yd%ﬁ‘t@fb%@(pé@ur eggil to

t herapeut5c degas %Q;sqiuﬂﬁg %ﬁedt@)Qfﬁ aHd YomRRiiErexdr essed in the
stend progeni tor co of sever rmal, tissues, MET is

concei vabl y expres$&d 1};;%6811’,1%‘3 cHﬁegﬁgﬁie LAY, a5 ERTofTUH ek eree
fromdirect tondnsfardradisonoof inaenplrest ama:eﬂ;dcsp@ropr akbhenat idfy the
progenitors. m% 1%%% d Met 25 expression and activation support
cancer (st err) d] i"or esi stance and i nvasive abil i ty, thus

i ncreasi ng the chaﬁeed@fs tdehnag pogi tinke asw 1dcetliaon badgdisseniarsitdioy

Ther ef or gg Met '&H'a@lbhortf‘n@é@imst@i %ha%@n@r%tt %H i @{eatc(}fenMstOxygen

inhibitor in form of rotei ene-therapy 1.e
admi ni strati 6Re6ieg)yekinss eﬁ@@dm@ttﬁétwetoﬁ NREBREBEORE Astliared-9sh

the foll ow nghlbﬁ cogbhhabion whéh comvendiondlrdherap) eS,b:Lologlcaq
radi ot her apy, a further strategy to eradicate 35 cancer. In

the present H?§E’P8§ﬁre with the expression "Met inhibitor" is rreant
an anti-Met nonocl mnahsamtipbd)dnalderpr\eajul\ee&oatndjﬁ)rttﬁe agman tesh oy

ble t d I
o0 &7t g coua-ceou'alon ot e essntor encons by Ui ST
nmonocl onal amti bduy, eek@lclu\tatolme@farﬂj/ prof-sagremes tded eafeamhicgia tarve

able to i ndUEEoQQ% Eﬁ%' éEhﬁ@e&‘Ec‘t@e ﬂa%%%@&%h—%ﬂ%ﬁ@%@l @émta@% N@-Ftls
gene Wth the expression "antib ¥ derivative" is meant a nol ecul e
m

cont ai ni ng t RéSEHRPIEReNTRYWS Détlé angmhé‘"g‘?%nyE(TCDF@F%‘#lQ%on is
anti body, suebnaﬁoalganeylaabhgnamgtmaa@adc@ﬁohu@aﬂhma9 antichedy by

t ai of .th tib tid t i t
of the @iFi bbaG. RERVTHN( HECKEY estlon SHPETTOE, ARG & medPe a
fragment sel esednérorfiths sefhyvaFabnvedbies Riablgr f eaguertt sobf tihe
the anti- Mty ?tgogﬁhgeé' ARl 'r%q_%%’seancgf'ﬂ)leg PEB&%@%&&SH%QS Eea%f'g%f

humani zed ant y containing t I erren .
(CDRs) 20 ofKBheféﬁml-k@hlhﬁhé@nonaRe@ﬁﬁkbbéyf it is known that

activation of NF-xB by DNA damage plays a key role in

25 the defensive response against radiation, as NF-kB is a

prominent regulator of anti-apoptotic genes. It has

been proposed that cell survival promoted by NE-kB is

so effective as to induce “adaptive resistance” of

cancer cells to radiotherapy. The present inventors now

30 show that the adaptive response to radiation sustained
by NF-KB crucially involves the MET proto-oncogene.

MET induction by IR is a biphasic transcriptional

event, mediated by binding of NF-xB to the two B

specific response elements located in the MET promoter.

35 The early transcriptional response occurring within 1-2



From a pharnacol ogi cal viewpoint, the enpl oynent of a Fab fragnent
has bot h advantages and di sadvant ages.-Fab-nol ecul es can be easily
produced using sinple expression systens including | ower 25
eukaryot es and prokaryotes (Chanbers RS. Curr Opin ChemBid | 2005
9:46-50). Fab nol ecul es are al so | ess i munogeni ¢ conpared to whol e
anti bodi es and their | ower nolecul ar weight inproves tissue
penetration. A problemin the use of Fab fragnents inclinics 30
relates to t ort hal f b f ragment s at is to
hi gher ki dne %E%njg%radrh?"sl%%nibk %Vr EGho8ht & ﬁﬁla’égﬁ orl %o 4fi!
adm ni strati OsrB oby t lreeFain trol rescind epa’ohwag duriwensilie. tker DiRer dgredtie C
appl i cations r e 3 r .
stetﬁastof %ﬁ"ﬂ eCc?rYééfo%}? ti Eﬁ lﬁ:}ﬂgﬁggd iie‘% a‘%}g?efghre881on

treatnent, actions al med at 1 ncre e are
necessary. |ndSorRRer 6 gaiffasiensr é?ﬁen@dethShahfﬂll itiran sgusttaien | zed

formof Fgb qbfai E@gsexceowg@nma&&gﬁ@apt@Bbt:teawatareh%wa (that

does not nodify the antigen bindi'ng properties of fragnent)
has been realPZ&gitous Ligangh GG pdgy IS a 8h i e Gic ordsdr9xiaed

tEChPI?Ue (Ch@@mf@dN%eﬁﬁBWéI ﬁEﬁéﬂbﬁ?VTQ@02a5é 5?@ s@%&aﬁned %E?
e ation is_no on 0S or ementing ility
gfggherapeutlg ﬂHﬁéﬁﬁSn %O%”%ﬁt ?%ﬁ? %%p%he &ﬁeﬁléglifiiiy to
nDdlflcatlonbetmmppannﬂﬁrbyumﬁﬁblpbéeeatesnean lbe gnadilfinegd pattHweeys
level of jpri %@i Y eo%hdeN%e%‘ée”C%ratOf'a%%orp‘lrraf 1%%%?#“3%5_»@0

encodlng pepti des “or Fdorai ns "capabl €'t o Bind with h
serum al bum gxppessiionVeL @Wt@Wlneﬁ &nﬂluﬂan@h5WE2©021L 1 and IL 10

277: 35035- 35043+ , Skar bnk, h%dal arl’ Qlreidd %@&g@%% S%'ndzo% 23> CR1140)

or can be gener fed as a.chineric nolecule in which one of the chain
encodi ng t hePRBAi sSFUBRYAFR Y ERER wi t ¥ RS Sebpiehea bndsdiing & pr dbe& n

blologlcalIypraaéhtvelﬁee@toﬁ§ﬁlﬁnﬁﬂﬂuﬁmI1t&@t (Subramamxgp G¥sselesal .
Nat Biot hnol 2%07 25:1411-, 1416%% Pol E len col, .al bum n@
bi ndi ng HomaiAZ2STBIATR, or ANy Giher SSHLRNEEITAREZAOEE ot  nd@CRY

t he antigen bendrhgrpt@pgrbneﬁFekBthhaEaprbpagaE&twaagsbefusadvayal
stabilizing g@h YEeﬁnggﬁgbﬁtt9h5”95@§§§dt@ﬁs in vivo plasm

hal f-1ife of t Fab t nonocl onal
anti body is produ%@@aﬁ§abhérh}ﬁr#ﬁbnﬁnééﬂlﬂhaﬁaE@@o§ﬁﬁé§cﬁypAé@@ﬁded

Bi ot echnol ogyc&g8h8E EéBﬁ%rKEniﬁEhﬁge§9|Eanﬂglggbheﬁb'BBOCEGEGXWal

S.S. Ba Cellule e re in 30. Largo Rosanna Benzi

Genova, 4 al §SUFE Todeciiltn Rt ErEs PEOOsORE Hanohes s GPrksned

for adnini steatbonioh afMgird-rhidiiwil i andr BT NG r gshuse: anghefgrams

abrogate radiof herapy. resisia accordl to instant, disclosure 35

i nclude i) C&?%IHO%HS %re %ré%$ s8l'8¢ edlﬁ Qﬂﬁﬁgi tyzsues, thes?
programs result in survival and regeneration after

damage; in cancer cells, they foster progression
25 towards malignancy.

The MET proto-oncogene meets the criteria for
being a critical NE-xB target, required for
orchestrating both the bright and the dark side of the
stress—and-recovery responses. As it is shown in the

30 instant disclosure, on one hand, IR-induced Met
overexpression enables cells to heal wounded
monolayers. On the cother hand, IR stimulates cells to
cross basement membranes, a typical hallmark of
malignant tumcurs. Even more strikingly, it is reported

35 that IR turns the physiological process of Met-induced



bl adder, br east, chol angi ocar ci nong, col orectal , endonetri al,

esophageal , gastric, head and neck, - 10 -

ki dney, | i ver, | ung, nasopharyngeal , ovari an, pancreas/gall bl adder,
prostate, thyroid, ii) soft 5 tissue sarconm, preferably sel ected
anong Kaposi's Sarcomm, Leionyosarcoma, M-H Fi brosarcoma, iii)

nmuscul oskel etal sarcoma, preferably sel ected anong osteosarcong,
rhabdonyosarcona synovial sarcoma, iv) hematopoietic nalignancy,
preferably sel ected ano 10 acute el ogenpus | eykem a, .adult T cell
Peuken a,~ chRFTE R TS b GRaS. mokeoa T e o, CoL
ot her neoplashﬁﬁwmaﬁeﬁabky sbreutykduanong thrhiaiimernsions,] nmeaandra, In

nesothelionaeféykggésgu éltﬁg%%ﬁh%ﬁgm?%ﬁgr%Epr%ﬁeggrgég @gé% are
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Met gene anplification, iv) elevated levels of circulating HG.
Admi ni strati 6Hasf M@t iahi BRIbrEed of AtindiP that PRKESOLlogica nt%n"l%tlve

anti bodi es wglbwiae actv@lﬁmt@teaqlh@r)owﬂdra@mi@m@n%l M hedsiPet RESSIth
adopted for antibodies targ ng ot her (g gtor tyrosi ne ki_nases

i nvol ved in %nﬁﬁﬁéﬁeﬁﬁPPén A% RO A9 HSAFRBC GRS aRfi GotRpuTs
agai nst HER—Zkla@ﬁpngallyftehe ahrr@@ﬂatnona dedy vat inke1sgr fu@@mﬂﬁ@
ther.eOf nga&g Edpkfy th’é” é‘ Sk O”n&é,;ha“%?zﬁh 1038501
rangi ng etmeen pre inati on
with 30 radlQihéhapMETaQﬁpﬁggnﬁatlon of the antl-Nht anti bodies will

start one week, nppe Brb%fe%%Qllﬁno%éi?YMe@eEQr@er 1&%@!{ af O?héngntl—
continue until one week, preferably until 6 to hour s, ter

end of radi oﬁﬁ@PEB?lCThéeamﬁr%aH@né@é* éﬁEééFﬁ@ £REPAEE- ket IR has
anti body, 351mpodeahvat lt\h%&a@reuftrl@grr&mrsséMMScanc&ﬂbﬁh&@lon 14 £

adm ni stered t atie s throu ene th rocedures. The
oA s oGt s LB S R SHA i RO08 B R Rk o Ee FRRcer
(lentiviral, ceéEBDV|rah;ladenpv?vghtlegc ) pandiasseibked knfldaderal
viral pa”'céf SQQab'I%d%%dSp&Péf%?éééMtt @l%%tlo@grte” that Met
t unor - a5300|ate% cells neans Specitic surface I n

pr ot ei ns. Thénmlphtlﬁﬁrt5%‘3@1511@9&15%1% ohmpglrﬁencgﬂéduééévnﬁaé GwRd

grade facilityen {;‘éﬁl@r seana&zoaf%& Re: i dihes @aswé&&géwl@r doses
intratunprall ivered 10 throu one S|ngle or multip

i nj ecti 6 nDF ti s¥Q&S t WS %WQaJe%Qﬁﬁ%ﬁe%nI}nexﬁpéss
t he protei nsseaaodedgdyitbe &empemcmsn@f dmeseaféﬁall\/bﬁoﬁmél bedysuek,
derivatives fol2 fragnents t he t hus_provi ding_an_aut o-i hlblt?ig
crreurt 1o T S T R e L b hene B Bhte PocpP ot Fashions ReT1E,
experinents mwyehb@éheEOQGQEVQdfusmnglﬁasﬂ tpaosfonabt anhi bbdyoandlor
derivatives o) i ovi i

a0 éeﬁ@gn?fgpééoif%ﬁ £ih8 QEOSENLOoPEOVERS 1ﬁd98éa hed

description of sone pre ed e hout any
purpose25 expression and activation support cancer (stem) cell

radioresistance and invasive ability, thus increasing

the chance oL their positive selection and
dissemination.
Therefore, Met inhibition {by means of

30 administration of the Met inhibitor in form of soluble
protein or by gene-therapy i.e. administration of a
vector encoding the Met inhibitor as defined in the
following) in combination with conventional therapies,
i.e. radiotherapy, 1is a further strategy to eradicate

35 cancer.



20 of the instant invention. Materials and Met hods Cell lines
and siRNA. Cell lines (A549, MNDA-MB23%, lloVo, MDAMB- 435S, U 87M5
0-251, PC3, SF295, 25 DLD1, SK-N-SH) were from ATCC. For ATM ki nase
inhibition, cells were pre-treated for 4 h before irradiation and
then kept in the presence of COK733 (10 pMin DWVb0). siRNAs targeting
RELA ( ON- TARCGET plus SMART pool L-003533-00 Human RELA, NM 021975, 30
Dhar macon, 100 nM, or control siRNAs (ON TARGET plus SMART pool ,

si CONTROL Non Tar Si RNA, .Dh con tr nS| ent “
transfected. The l\ﬁ%séjdi?esné@ets qa/élesrngloassl)]? I"fJgWs exPrgssmHSM&ﬂﬁt
pool L- 00353300 Humari” REEA mdMr(2197@5"amais-M5: ambnbrlphalm adtuisodyf,

the foll ovm 1) .
GGAUUGAGGA géﬁkﬁéﬁ%%%Eéﬁﬁgﬁﬁb fﬁ%émen %sensggﬁﬁf able to induce
"5 - NUUUCCUACN@@JU@@Q’(@@DUC(HSEQfI DEN®. (IHcem P sapsosted by the MET

CCCACGAGCCH HAPALD f%fé%f@@ §%boéﬂﬁéﬁ€n§ﬁe “Met inhibitor” is
5" - NUUUCCUA (SEQ | 4),. (3) sense:

GGCUAUAACUCGEREAGUR I 148 FﬂBnr%“lO@)a At ek, derivatives and/or
5 - NCACUAGGC@%@:;HA%@C%HS&%E@ | RNeh : Gre 1Q¢b](e4) t¥eNsSieiduce down-
CCACACAACUGAGCCCA U ant i sen

5' - NCA §§Q FSGIE?&“ S Ao b ap P31 I ScoNTROL
Non Targeting si RNAt('lomeesemglresk&odtupla@xﬁ@@qemte&)lva&ewm’: is meant

NOMLSEEGAMGSES (et e, SR 00 TR

descri bed i nRegiopgat (ARt af . thﬁggsttl@odcel | s\ 4a1azyﬁrmcaelridr

deposi ted byeh ae@@@deQt achiaeliogy GeRt8bdy %n%%%%%%ﬁ%&h@ur@?ﬁs l(#L.C
PD 05006. The I%P ragment was obtai ne hr ou apal n

di gestion andP&f fainrjﬁ BlrPFi éatHQﬁF:‘(qermﬁﬂBEﬁ?"élpﬁb tIhteep%P e
Pierce). 25 amhebadainoaci d sequence of DN30 heavy chain is

illustra dln Fl and set forth E y
chal ot got 1 de. BEER ERe" PEoREEatBh, bt ROy B rEoRE g LeoTer O
in SEQ ID Nofragmenfhesamcnba@l CfISZunEﬁCESSCCEN,I’ edlpdndi Fgbt o [H\Bﬂo’B)Q

heav chain n re t f YT EQ
! 15y Coke Pgr SNBSS sEor ) B My R v Rl 4 B

Nd 14). Thelhbcl ssiede codduencerd EverESPon@itng fﬂ@nmae%ea@yltémm
CDR regions apgthhgihgl tRW 08mpEOReHEa r GOEEACARERTGACRAGE TAST GEBRs)

20 of the anti-Met monoclonal antibody.

From a pharmacological viewpoint, the employment
of a Fab fragment has both advantages and
disadvantages. Fab molecules can be easily produced
using simple expression systems including lower

25 eukaryotes and prokaryotes (Chambers RS. Curr Opin Chemn
Biol 2005 9:46-50). Fab molecules are also less
immunogenic compared to whole antibodies and their
lower molecular weight improves tissue penetration.

A problem in the use of Fab fragments in clinics

30 relates to the short plasma half-life of Fab fragments
that 1is due to higher kidney clearance. This can be
circumvented by local administration of +the Fab
molecule to the tumor site. For therapeutic
applications that require systemic delivery and

35 prolonged treatment, actions aimed at incrementing Fab



35(SEQ I D NO. :15); CDR- H2: ATTAATCCTAGCAGCGGTCGTACT (SEQ - 16 - ID
NO. : 16); CDR-H3: GCAAGTAGG (SEQ I D NO= 12) - The am noaci d
sequence of DN30 light chain is illustrated in Figure 9b and set
forth in SEQ ID No: 18, DN30 |ight chain nucl eotide sequence is
illustrated in 5 Figure 9a and set forth in SEQ ID No. :19. The
am noaci d sequences corresponding to DN30 Iight chain CDR regions are
the follow ng: CDR-L1: QSVDYDGGSY (SEQ | D NO 20); CDR-L2: AAS (SEQ

I D NO. :21); q%%%% YEDPLT SE {#? The 10 nuc| eoti de
sequences cor 1 14 t & %l’DRt‘? e%‘?%n%najr%‘:{%ented
fol | owi ng: CIMad 1haASAGIGETGATTATGATGEEGET AGIAATAT (SEQ bbtNOned23)y

ERR L2: G?%Bﬁ%éﬁ%éé§§§%4§&£¥§5% é%ﬁpﬁgﬁ Egg)moigcule {t %$\ﬁ?es not

i rradi ation. Medidips vidre emtiaeh byimdingarppareitlies acee! efla orfab
(Qinac 6900/, Matan), QPeIAl{ NG Aty L.V. 20Western Blot. Protein

expressi on was | nvestl gated in irradi ated confluent, serumstarved

cell's. For fracti GA&tiodwh n REFVAEIR ¢ ARd ADEI edOSor 19U kdated
LEbs Si S T i 00, g, Bty o G
it hi of hr e €G22 mwpsﬁéf&@tﬁ@flhyﬁgm Byl AT AR TRET I
pr ot ease i nhiilmptl@tent iSigp ereatsaraios, 1 icontee riteg aptee oyt qpd catsaniins .
etract were se nt'f ion.  Pel l et [ ended
AL act s 1gVer e SERALALEAN NN LT it Sy PRl JoMEE S £ R P
d| t hi ot hrei tmecommcé‘ra(h mqlemnmntyaamebhymsdﬂféﬁyll aft| udve desvaaid
a_cocktail ofof%qtl%%@ iR R ardhdeiha) %ﬁrpﬂogaft@ sjecfhé/Méé%

vi gorous m xi ng. The resulting nuclear |ysates were clarified
hi gh- speed c@ﬁFPﬁﬂH@atﬂ%ﬁ—lO@&‘} Rfuatordbtht capapl et EPndiner é’lﬁé’s&%ﬂ
by SDS- PACE aféiniti7 thaanadysedabyumest gpanbliet M, t het hglt ol love ngy

pri mary ti ie antjsht et 2 dis e n Pr.at
B P8 R 00 T S B STt R ant - oS/ REPA Ay 1T
mouse anti - HDEsluS(eBD BiO5Cci2@noed)-57% )r abbi tcaemt |bephgsphma8ed27aﬁs ard

rabbit antic nalin r nt h ,
R&D Syst ens) gﬁ%%%?lgnéﬁlaé&llﬁneg(@‘ {9)1 ahn?zg]p O% ho egﬁ%gﬁo% }%8
mouse anti - | &Ren BB Gos bf@éﬁérr)lm\efréaru%edltbr aco?ﬂqléﬁn@ﬁ @qgaiﬂlng a

cytoplasm ¢ gioREghean i3 dyietaiin, | oatidig vd especti Ve‘s%ruﬁ' 0l 1IHTRESS
red usi n a.nol ecul ar i'mager (GelDoc XR Bio

Labor at o eo) SLBERGRoMBL b ARl vis, NS FETESHTHAP i 20 QR Tone
1- D (Bi o- Rad1kabor at omoasg)eth\mﬁr@l@dmlgts Shewi ar ebt agh agenidakiave ,of
Nor ther n_ B of LCCBRPT uBht 28I L Er 8oa8r ot aPvodorer Th8 RogdY the
i rradi at ed. FotapeRNAiwald ngesptomelriied. 8% the Fab fragment can be
used as stabilizing molecules capable to increase the
25 in vivo plasma half-life of the Fab fragment.

DN30 anti-cMet monoclonal antibody is produced by
the hybridoma cell line deposited by Advanced
Biotechnology Center (ABC), Interlab Cell Line
Collection (ICLC), S8.S. Banca Cellule e Colture in GMP,

30 Largo Rosanna Benzi 10, Genova, Italy with accession
number ICLC PD 05006.

Tumors suitable for administration of a Met
inhibitor in order to reduce and/or abrogate
radiotherapy resistance according to instant disclosure

35 include 1} carcinomas, preferzbly selected Dbetween



agar ose-formal dehyde gel, and 20 nenbranes (Anershanm) accordi ng probe
contai ning the Accession N. J02958) pl-asmi & (see (1999)),

transferred to nylon to standard procedures. whol e codi ng sequence
was obtained fromthe 25(Megaprine, Amershan). Hybridization was
carried out at 42C for 16 h in the presence of 50% fornmam de. Nyl on
menbr anes were washed twice with 2X SSC-0. 1% SDS, and twice with 0.1X
SSC-0. 1% SDS at 42C, and aut oradi ographed. 30 ROS detecti on

I ntracel | ul ar eneration s assessedusi ng! nde6) - carb X 7' -
di chl or of | uorbe]s%%ai acetaraftar bof?/l-q%—lfﬁ@ﬁﬁ 1R séead,
Mol ecul ar Pr obsjasoridi ngt oeanphageater’ sga’iﬁrimt r uceadns angr i efé¢gl,
cells were s Qﬁg;n bl a 6- 104
cells/well) 2@ éfore tgegf nentl% hagbﬂéggng’%sg Ovarlan’
control). CelHancauaas atdubatddddenhe Rﬁ%’f@fﬁfe oftltxamﬂdioy mDCFmoiu_o
PM i n phenolt iradrd 1 e VM f0rpr1§f'éx%tbl%7cse%l&t%dv‘e%ﬁlo%gv"asﬁ‘§[5’@31 s

i ncubated for_additional 30 min in phendl red-free DVEM w t hout
car boxy- H2DCEBACRRd t héRPRYRFRZCEH2 ' ROS ge“ﬁ%liiéﬁ%ﬁoﬁﬁgc%%sure]dﬂi%

mn after irradallicykalsitzd a éémm,cenpgeﬁéaablpea@@le(dt%d #idng

Xem = 535 DTX 880
mrunopr ect prERST A HEP) IR TBYCEar Fa har &S Tor S10CeHPps 1)
ei ther for i hreaditaped edriccomtarldlgneeldys. Afdedteratrladi atdlmci(ekd Gmgng

cells wejg fixedd npldnbaemmldenydexbnials 1At $00M11  leukenia,
chronic myeloid leukemia, lymphomas, multiple myeloma,
v} other neoplasms preferably selected among brain
tumors, melanoma, mesothelioma, Wilms’ tumor.
All these tumors present, in fact, a “deregulated
15 Met pathway”, wherein this expression means that these
tumors are characterized by an aberrant Met signaling
due to at least one of i) Met mutations, ii} Met
protein overexpression, 1iil) Met gene amplification,

iv) elevated levels of circulating HGF.

20
Administration of Met inhibitors to human patients
Anti-Met antibodies will be administered through
regimens similar to those adopted for antibodies
targeting other receptor tyrosine kinases involved in
25 human malignancies (e.g. Trastuzumab, an antibody

against HER-2). Typically, the antibody or a derivative

or fragment thereof is administered by intravenous

infusion with weekly doses ranging between 5-10 mg/kg,

preferably 4-8 mg/kg. For combination with

30 radiotherapy, administration of the anti-Met antibodies

will start one week, more preferably one day, before

irradiation and continue until one week, preferably
until & to 48 hours, after the end of radiotherapy.

The cDNA sequences encoding the anti-Met antibody,

35 or derivatives or fragments thereof can be also



15 tenperature, and reaction was stopped with glycine (0.125 M.

Fi xed cells were washed, collected in-idd eold PBS supplenmented with
a cocktail of protease inhibitors and centrifuged. The cytoplasmc
fraction was extracted as above and di scarded, and nuclei were 20
pelletted and resuspended in 1 m of SDS-Lysis Buffer (1% SDS, 1 niM
EDTA, 50 nM Tris-HC1 pH 8, and a cocktail of protease inhibitors).
Nucl ei were then disrupted by soni cation, yielding DNA fragnents with

bul k f . 400- 1000 debris, were cl ear
entri T ugat i GBS A D060 BHTPG: PR 1A Bt CHESUThe G678 ISRy

cont ai ni ng t hercduchrems .n prapar atbNmn weeeueinlcat edi s t h:JJanIeui [ omn a

Buf f 10X % 1% n X-100 TA 1

Tlrji s?rH01 pH( Oa%éf%%ﬁff]arbl %g%%’gmatl n m‘é%}%ﬁew&%g Cl ea ed]tflVl a]h'
at 4C by addmajtwr@h B@d@n%fphrarlosee(cmér shafh &9%cmleled| uinyo a
suppl emensed it Q2-Qid, Q:fap%%l@%ﬁ efeﬂ\i%aﬂaﬂ%a%%ﬁ% Q- Qoo

NaN3). Beads were pelleted by a brief ce trlfugatl n at 4000 rpm at
AC and super P4t SR TASHS EFHAEE €81 13% 1Y dadtatdh shasdriat ion faee

used as | nputyifnerinGhl Brdbengkmal is@t vaka 1IChEBreas]perd asp@ea eves nijght

at 4C with then produced in a GMP grade facility. This preparation

can be either systemically or intratumorally delivered

10 through one single or mul%iple injections. Tumor
tissues transduced by the viral vector will express the
proteins encoded by the sequences of the anti-Met
antibody, or derivatives or fragments thereof thus
providing an auto-inhibitory circuit.

15 In the following experimental data are provided;
the experiments have Dbeen conducted using DN30
monoclonal antibody and/or derivatives and/or fragments
thereof in order to provide a detailed description of
some preferred embodiments without any limiting purpose

20 of the instant invention.

Materials and Methods
Cell lines and siRNA. Cell lines (A549%, MDA-MB-
231, LoVo, MDAMB- 435S, U-87MG, U-251, PC3, SF295,
25 DLD1, SK-N-5H) were from ATCC. For ATM kinase

inhibition, <cells were pre-treated for 4 h before

irradiation and then kept in the presence of CGK733 (10
pM in DMS3O). siRNAs targeting RELA {(ON-TARGET plus
SMART pool L-003533-00 Human RELA, NM 021975,
30 Dharmacon, 100 nM), cor control siRNAs (ON-TARGET plus
SMART pool, siCONTROL Non Targeting siRNA, Dharmacon)
were transiently transfected.
The siRNA sequences were as follows.
“SMART pool L-003533-00 Human RELA NM 021975” was

35 a 1:1:1:1: mixture of the following duplex sequences:



- 19 - 4 pg of antibodies (anti-p65/ RelA, Santa Cruz; total nouse

I gG Chem con), followed by incubationr Wtk 50 pl of protein

G sepharose beads for 3 h. Beads were washed sequentially on a
rotating platformat 4Cwith the 5 follow ng solutions (10 m n/each):
twice with LowSalt Buffer (0.1% SDS, 1% Triton X-100, 2 mM EDTA, 20
mM Tris-HCL pH 8, 150 mM NaCl), twice with Hi gh-Salt Buffer (0.1%
SDS, 1% Triton X-100, 2 mM EDTA, 20 mM Tris-HCL pH 8, 500 nM NaCl),
once with Lid 1 Buffer 10 (10.25 M Lid, 1% Deoxycholic Acid, 0.5%
NP-40, 1 mM EDTA, 10 mM Tris-HC1 pH 8), and twice with TE (10 nmM
Tris-HC1 pH 8,1)1 sevisEDT AGA UOHAR: AGRPAACEUMPEW t (B Tih NeB :(1% SOS, 0.1

M NaHC(D3) a d v.eri gﬁ%l of, e .
cross-linki ng%%#%%glts(r%éntis Wit %%@?gﬁ%ﬁtﬁ (éi{% ?L(E)Hr%gb 'rrzl)ri) and
Prot ei nase-K (500 pg/m, 45C for 2 h) were perfornmed. Each sanpl e was
purified by phenaldnGhl.oretaicoexivirehicenrand fisiel Inp iesusgended in
40 pl of sterile water. 2 %I of each sanple were used as tenplate for
Real - Ti me PCRNWLSFSE :SYBRIER EﬂUﬁéﬁAﬁﬁglgép%%@U( ASHS @ Bicosydtens)
on ABI PRI SM 7900HT sequence detection system (Applied Bi osystens).

Prinmers used re as foll : - . NEKBI W, GGGTTTAG
- SEQ ID No. (\336:3@(15'\?:’ a&%@e@%&&%&@&@é& : <§E’éAﬁ§Oﬁ§GC§ y: kBl
(fw AGGCCCAGHEGEEENAETACCANCASEAGIEDGAGUUARAGCLEV: (GEQGCICTBACTGRAGATTT
-' SEQ I DyNo. :29); 30 KB2 (fw GGGACTCAGITTCTTTACCTGCAA - SEQ I D No.
:30; rev: GGGACTCAGITTCTTTACCTGCAA - SEQ ID No. :31). - 20 -

scrat ched wi t(H) asgrasti ECALCHCABLGUEAFECRBHEUM VWEEQr Pl Heed 7Wirt h fresh
medi um cont apRLAg L ¥ PBS’ aReAbRBcYBRREhECELERBUODYRRY. 18N8, . :3) .
imredi ately irradiated. After 24 h, cells were fixed wth 11%

gl ut aral dehyde (Sigma), 5 and stained with crystal violet. |nmages
were acqui r edMpRrThpacllei eacpRoRocaNnehaThakgeeanBFE3RAA L6heakingle
connect ePS w th an_i nvertgd bi_ght m croscope (DM IRB, Leica). |nages
are represent3PiVE 5F9F8EGPIS obtained in at |east three i ndependent
experinents. 10 sensdraAS@BRUUGSEAYGURBURGI nvaBRomDwWeEs . mBasured in
Transwel | 2m chanbers (BD Fal con). MDA- MB-231 and MDA- MB435S cells (5
x 105/transwell) were seeded on the filter gper sides coated with 20

pg/ cn? of 15 recof®EPt @nddbasty i gef PASheRebnefiatant Corpay6tarnye

Research). U338 mbediclibaBavelddinwie sesdesoanckil ty susoat agea th
50 pg/c Cul ture medi um supp . E;

I nted w_th_1% PBS S ded to both
chanber s2¥ 1 hTaFt &t s&&didly,” jorkr e f i 3Fid ]\(Iﬁjd?%/‘%% and
i ncubat ed atd8g&sioed20 24 hAd€ehkedon Bhetéchhelogppercesitda weweth
mechanical ly_r ye nd,.t.ho ] t to. the r.side_were
fixed, stai n%%?‘%ﬁﬁg%hoP%&Fﬁpﬁg&“@agﬁ%bgsgagForT%&uadn i i%%fi gﬁag?e{%a I
i nvasion, tewafiebtsiped eRkpengheblWal papdini dhgeecéonaaddnhgfinity
sel ect ed and;25; pi £& PH6RAPPE Py eriht B3 10X 0B ekt | Vep; :
Mor phonet ri gpan}atl s‘|£s wa,sbper%g?ﬁrrlgd us%{\f?\g Jli/g?awbrgﬁ 7.1 ’so?%%}?%?_
| mages &% represEht atdidFACidt  Seavenchr eefi nftpendenviexsbpirents.
30Br i’:mchl PP@ID@@@@@@@@ Sﬁz_ssmz/%mo - ?«%éﬁéfﬁé}@hg??’cgsmes%gpmf msmgd, by
single-cell spension_in . e cel | ul pse, (Sigma). and,
cul Dure i iOEGnBEaRY SBaRB! fBEed SR BEHARCT oS okt huS e g
were transfertedré nto® andesst xfeorit almi $PO 118 No. :11.

The amincacid sequences corresponding to DN30

30 heavy chain CDR regions are the following: CDR-HI1:
GYTFTSYW (SEC ID NO.:12); CDR-H2:; TINPSSGRT (SEQ 1ID
NQO.:13); CDR-H3: ASRGY (SEQ ID NOC.:14). The nuclectide
sequences corresponding to DN30 heavy chain CDR regions

are the following: CDR-Hl: GGCTACACCTTCACCAGTTACTGGA

35 (SEQ ID NO.:15); CDR-H2: ATTAATCCTAGCAGCGGTCGTACT (SEQ



35 ng/m type | collagen fromrat tail (BD Biosciences), - 21 - 10%
FBS, and 240 ng/m nethylcellul ose. AH a6 24 h, cells were irradiated
and/or cultured in the presence of HGF for 7 days. HGF was obtai ned
as a bacul ovirus reconbinant protein in SF9 cells. The conditioned 5
medi um from uni nfected cells was used as negative control. |Imges are
representative of results obtained in three independent experinents.
Cell viability assay with DN30 Fab. 103 cells were 10 seeded

i N96- wel | 24 h, | tur i s, feplaced wth
medi um cont alaﬁﬁ ﬁ%oal'&eg _%B&%%lﬁﬁ%#%&t#é vehicl e
al one (PBS). AfterrThx4 hmicebklsdweseguenadi ated DNBD Glligh€el thain is

viabi |1ty has ARARsSsLas ANas d S Retl e ) RAMNES AT 1 wot1a

transcri pt 1 ON I nventors ave revi ous
the MET pr ot AL ogediet i @hamnst;ﬁilp@t@dal BquegGEau@d :zlawmem in

and intragel Imlqﬁges%m ddf S9N Son l@plﬂ? PWqhy factors and the
u

oxygen sensor reit is investigated Iatl on ‘of ‘Met expression
by exposure to t héh&ped i@ ogsdés FEARNGES t SorFpending et celQN30

l'ines derived ifgham aﬁa@hasd:m tispiass 22 ref dhbf ef@momls ol Qoireall :

ol | obl st orm O HEEBG ot onth? 1 10habObobh founRCRAE { REoNBt bt dih
| evel was si giai.f:i2dant | yClDMIéasedQB;@EDPBTt er({Spg adIIatl (m I2l The

I 43 2
repr ¢senl'1§1tl %%cﬁ%otlden%Zer use"f’lc S, eve%sépdo%é\% éé %R%O Igg%ofc:%!\?)ejtn

detailed tinme course ex ha5|c profi
protei n accufbRati orte I$S| S chaiﬁactertlszed byfahlewihy:peak CHR-EL:

[ nduct fon (- hiyertohdhranoerdcbrddiachahla¥ed yoa 5 ibar bt e ek

or a pl ateau, appeari nTg 6 h 35 decreaS| n after

irradiation CRig. |d : ZéSEQrespoTr%e ex @rr?réhts sh&Er Iiat

Net inducti oUASCMSTQ:MGAG@J@;CCG@NAC@QIsg@ appiat.eas)at 5 G (Fig.
Ib). In 'fradi ated cells, MET nRNA accunul ation, and activation of

the full-Tength MET pronoter were al so observed 5 (Fig. lc-d),

i ndi cating that | Rai rdiftes NIE‘fad\iarta')opr ess+toays nwHneseaitted by a
transcriptiopa i nt g b i_ent
and |igandi ngepe%‘g ?Qk/gtm:%l%t %(g%% ory atlgjnll\év?%sévgl o) ({e[fe Ri%(riﬁa%q
occurring w PRERaEONE Atabt ¥V-exposure to IR (Fig. 6). 10 The
intensity of IR-induced Net phosphorylation was conparable to that
eli C|ted y a non-sat urat IBI?rg concentration of HGF (50

However ,“% he ki ne¥FEESER EphoryA TR o P %R &S o 91 e}“’éﬁt %né@SFH@aﬁ@Qk
i nduced by | Rhwas rireddaeddaf tc&j’nf]}QJefﬂ’d’} whe Hemt dea peak | aduted 15oky
HGF was reac fter 30 mn, E‘lta”t Stln'H|atIO ea)}/:IRand HGF

hes mot synetGRSETBTCEIg™ G CEPESRIAEML. Ha21 <y | Boaed oS
cells were washed and incubated on ice for 10 min in

“buffer A” (10 mM HEPES pH 7.9, 10 mM KCl, 0.1 mM EDTA,
25 0.5% NP-40, 1 mM dithiothreitol, 1 mM
phenylimethylsulfonyl fluoride and a cocktail of
protease inhibitors). Supernatants, containing the
cytoplasmic extracts, were separated by centrifugation.
Pellets were resuspended in “buffer B” (20 mM HBEPES pH
30 7.9, 400 mM KCL, 1 mM EDTA, 1 mM dithiothreitol, 10%
glycerol, 1 mM phenylmethylsulfonyl fluoride and a
cocktail of protease inhibitors) and incubated at 4°C
for 1 h with vigorous mixing. The resulting nuclear
lysates were clarified by high-speed centrifugation.

35 Egual amocunt of proteins were resolved by SDS-PAGE and



| R-i nduced MET transcription requires NF-102. IR is known to nodul ate
a few transcription 20 factors includi-ng7NF-R13. Accordi ngly,
genone-w de expression profiling showed that, in the cell |ines

exam ned, IR induces a prom nent early NF-KB response. For instance,
in MDA- MB-231, 9 out of the 33 genes nodulated 1 h after irradiation
are NF-KB targets, 25 displaying a frequency -20 fold higher than
expected. Moreover, in time-course experinents with MDA- MB-231,

VDA- MB- 435S a cells 0 i rapi wi t.hin 30, mn
and persi sten% a(qfste]q %B{ h‘ye nucf&arb%cugrg |ohn oifgtl%e I%IIEgKBpsurB t
p65/ Rel A, a Faltikmrdd 30 oftoNBeKBantitianénn I‘(EW g.(2&)l. fNbsedverd ain
early tine- f i diati cl aratz@Sl V&S,
transiently [F)yr%l(?rsjct)seoﬁ? Efat ed%a';El ngﬁ Z%ﬂﬁ%g 19 Thi' s 31 oryI Btion
i s known to FEebindfRDY Readt wsay@@wgﬁk%ﬂe% ((ﬁ@)BW%pmmﬁ%?h

ki nase A, SaHQdB%l%5 @Hﬁﬂﬁﬁhdgﬁﬂéﬂgg%27ﬁ(ﬂéﬁa'(¥hbM£€‘tiﬁtlcaspase 3
transcription oact i vat or CBP/ p30Q, whi chi srequi.r edf

upr egul ati on %F’Blzi' sgbgﬁf"ibpg arl?lflélrbelan&éné) OSPheOsE a(Fga'rceﬁgeD

that | R pronstyasehmgicti onabaact i watticncafinNF- KB;-1hy ouglsamual earCruz
accumul ationzan rly transie has ho yI at| 65/ Rel A

subuni t. q:e nhoéi al?ncgknoglrsgnorpc %1 {H ‘“hcﬁ%
sites, K131, UIS@ciat dorat cord4ll- 1340 tﬁguadnd d&B@pﬂmﬁle:d a:tr nuclear
-11491- 1136 Bpo+With respeshqt o theddansetqiptiog ghart of Jde
sequence (Ge%Bgnkllo access%l% F046§§t45])§pwere i entlllﬁéég thr oug

in silico an&ppsiged m@r&t@n@p}ecPﬁ@rKB@agqre (GehPe®| yRé orfsierFad

in the met rrmfu@@rarc@mg@r) (FlD%Blsg.ézoﬂ%ttr'I@US%n(a 1@8%1418);3@%&{
sequence set th.in and. upra no , sapi ens

pr onot er seqﬁéﬁé Qﬁ (%og%ﬁ iln DSECP 14y et - 53 Og%ﬁPSﬁﬁFEn Wstern
innunoprecipbﬂatsonﬂﬁxperén@ntsp$bemedathaé assocesiilog obtphhEReliA
to eitheyssi fIC I a |.s exposed to 10 Gy
(Fig. Zb; |% ica |nggﬁk %E$ %ehﬁ%é%sﬁﬁg ﬁg%ﬁ%Fy control | ed by
NF-KB in 20 irradiated cells. These flndlngs pronpted the present

inventors to invegbigpbenWadher MNmABdrs: aé‘ePP§0LrH§:€ IR IRRL, T
MET induction by IR As p65/RelA is involved in the formation of each

of the sever &PTNESKB ﬁ@?eﬁé&?ﬁ'é%edt hd§tBei RYACHES CaSoloied HE Enditr e
NF- KB- 25 draggaohéaﬂsmamaeapab agelyi tMndp656:8ﬁ%e@f@668$b0nn\g\@%n

abr ogat t hr ou erf ce. In
treated W t h"s" i’?@al rr%@t el 9K %ﬁ\?&%ﬁ p%%l %aﬁﬁggggpéﬁcﬁﬁwﬁﬁs
RELA, SEQ | DI'hNe. :MATt pr@he I Iaommtallcmmg | bhgerwhalklc ecddiend ulsleqluengteh

MET 30 prom’&é&né&ﬁk"'éé’cé{é&n 2Q). R@é%‘@f %%%“”Hiaééiﬂedo %’E‘
protein. Taken toget her dat a ovi de convi NCI'Ng evi ence t
| R-i nduced I\Eq“EYupM’@'@ulFbltaiE‘Gmld edﬁﬁﬁeﬂh@ﬂi@aﬁ &F oflt he Anreamire ptlﬁon

fact or NF-KBspJhespayol vensry) of Hypexi aldﬁl@ﬂ@éé?' € whael Or 14-32)1dcTp

(H F-1) |5n IR—|nduced VET transcrlptlon was al
Megaprime, Amersham). Hybrldlzatlon was carried out at

g

42°C for 16 h in the presence of 50% formamide. Nylon
membranes were washed twice with 2X S8C-0.1% 5DS, and
twice with 0.1X SSC-0.1% SDS at 42°C, and

autoradiographed.
30
ROS detection. Intracellular ROS generation was
assessed using 5-(and 6) —carboxy-2'-7'-
dichlorofluorescein diacetate (carboxy-H,DCFDA,
Molecular Probes) according to manufacturer’s

35 instructions. Briefly, cells were seeded in black 96-



- 24 - considered, since (a) HF-1 was shown to be activated in
irradiated cells as result of ROS formatliSor, and (b) HF-1is a
prom nent regul ator of MET expression. However, the rel evance of

H F-1 was mnimal, as shown 5 by conpl enmentary approaches. First, in
MDA- MB- 231 and MDA- MB-435S, IR did not induce nuclear translocation
of the HF-la subunit, which is the hallmark of H F-1 activation,

ot herw se observed when cells were cultured in |ow oxygen

concentration 2a HI E- 0 s not due t
weak ROS pro %l?#?rkgdﬁa 4 Sllﬁgj/wgzik%% %lFeea Jéﬁawe%%
3.5% on aver ag: 19.0m @yaftﬁ@Oexpds}ﬂemo 26 Gyon’rfhc>$ ywasCes$lsmatvede
to correspond 149, eaa’efrﬁg&e&m% db’ft&QPbg &E“’S}i Ho in
i rradi ati on, "accor |ng VIOUS 5 obseérva in ce Ilne
exposed to 1P1(Er®l WS 6\1@8 PMEMasfprenl f duna@tt héﬁ FR ceéaldsnotere

activate the gaieal | ethcupidml fo MEIqRE eMBLET B@C!m%l NG tg}@‘eﬁaﬁp red-
functi onal Hypoxia ResponS| ve El enments (HRE Ap-1 sit

which are re i5fEd] f”blrtl'fﬁl%)‘bx?%tﬂ???ém—c‘éﬁc éjPNE'ﬁr{?prtéUiﬂ aWJEﬁfjlW‘ha%%ﬂ

toget her, thess dgégetadicat eahahedbirddi 35nakin N¥glkeed i ArddElation
upregul ati on

b it has _been obs rve t hat oxi a
i nduced p65/ ﬁéﬁgﬁgnﬁk{gﬁeof?ﬁﬁgil%aﬁ}l&% eﬁhﬁsp@%?y?@tl ben =
(Fig. 2a). FiS3& Inyn) t0gX msdl werenimaafe 2Iettehe:drr)anscri ption factor

p53, a pggm nent |R-target, was ruled out as well. In ‘fact,
MDA- MB- 435S and MDA- MB231 (two cell lines displaying the hi ghest I\/E.'Ik'
i nduction by | R) Rhrpsatips3 imyaaanradiRg takiem ond %(T@)GGE andx R280

respectivel yhe1Var gaues  ushi kgt NQ 30, MMUSE; PROFDESE, tﬂ}eadhlérf%@ T
pronoter is not upregulated by constitutively active forns of

p53
| R-i nduced MEPRE¥PlessSbisi s Aheaiat Her 3y afki NdSe Gbki vElLdR were
35NF-KB i s afgkesisrond oflssevesahapashvays ifdirti at®d mim25 atbOtffbcb(V

ext racel fgl ar. and i @t racel L ul,ar _si ggal s. The | tter ncI ng t
elicited by pFOPErA RITase®RT™ FERTFEWRg WY ect i G ec "fo
i nvesti gate WheflBér WET Fndedt il sy v&re ewiaebedn aco:tllmttm oh tihe 5

ATM ki nase, P/Pﬁdl\/BngSSs %}ﬂygﬁé @g@ge ére@é&&e}’ﬁ h P SMQCH‘ ts%e

specific sm nol ecul e | I'n time course ex I ments,
CCK733 pr evehpPbdbL RO AdREY ;ﬂ%ﬁqﬂa‘{we&h ofihef eHeorbrReNi¢c IARMtion

substrate Chids axcwRldrcas POSABEVA nuel eflsdd@sd 0Cakd ORucaed Mre
protein ression, These data.indicate that ATMkinase is

0
r equi redgq o?ggg?ﬁaﬁée&%ﬁ‘?ﬁ?%‘ﬂéﬁq ohl(Bi ¢ 3T PROTh¥GiEq Buttfer

“invasive growé segui LesMMEDTREL Gwernemrrressmndpas raot iam@l eKidease als
activation i n th%oggggnc%.n%flk}lq rs)st r q\?t(l%_i ul ahl;ere g SHI éﬁé‘ﬁlp}ﬁﬁé& Ii)y

it entails a S|8n| FEant increase a'n Ilga - dependén
activity (i. eonseﬁswnzawa@ﬂt)iin@hlmqphal'sratman@bs:exueda| huté&l Iss zeherfe

hypoxia upr egubal gdoMsh X1 2S8ERR 150\ kCYTkaZ0oC BIDALANLS 0o Qn

| ower than that 1nd uceg |rra|a|on ?Esent i nv ntors
thus i nwest i @at ekt v hétpml REPHAUE@d "NEY é@er@x{br e§§1€bn SEpGraadRnEist

O potenti at eohbgiMehgdependeioritalrO g £ a F ASINSPSre diluted with
Dilution Buffer 10X (0.01% S$DS, 1.1% Triton X-100, 1.2

mM EDTA, 16.7 mM Txis-HC1l pH 8, 167 mM NaCl). Chromatin

was then pre-cleared for 1 h at 4°C by adding protein

30 G-sepharose (Amersham, 50% gel slurry supplemented with

0.2 mg/ml of salmon sperm DNA, 0.1% BSA and 0.05%

NaN3) . Beads were pelleted by a brief centrifugation at

4000 rpm at 4°C and supernatants were collected. 3% of

chromatin preparation was wused as Input for ChIP

35 normalisation. ChIP was performed overnight at 4°C with



25 These include the physiol ogical and pathol ogi cal sides of invasive
growt h. In wound-healing assay, assessinig the ability of the cell to
regenerate injured tissues (i.e. physiological invasive growh),

irradi ated MDAMB-231, as well as MDA- MB-435S, spontaneously perforned
30 the healing program by detaching fromthe edge of the wound, and
m grating throughout the scratched area. This response, nonitored for
24 h, was overlapping with that stinmulated by HG, which is al so

known as t p t di ssoci ation _and

ot i1y, 35 Tondvar PREREN pho Rl e e o By | KOE e eal
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tubul es wit hsappaekald e stisdat Wal tahipeball onSy RsaqelTlimedi sSeRgIGLH

fromth 5 m read i nto surroundi ng
et x (0. SHB R Bt via Sl e r P an el G S esteRe on” BT -
"tridi nensi oBEESﬁcatI%OHTIescsmqmmﬂum adéoeat vbnaberysirgm (Applied
m)rphogenesigi ggg&hgg in response to TNFa. It was concl uded t hat

t herapeutic dos may turn 5 physi ol ogi cal branching

nmor phogenesi s i nt Branchbersanat vpre- RAvASLYewpr ocess. Met i nhi bition
sensitizes cells to fl-induced apoptosis and proliferative arrest

25 - NFKBIA (fw: GAACCCCAGCTCAGGGTTTAG - SEQ ID No.:26;
rev: GGGAATTTCCAAGCCAGTCA - SEQ ID No.:27);

- kBl (fw: AGGCCCAGTGCCTTATTACCA - SEQ ID No.:28; rev:
GCGGCCTGACTGGAGATTT - SEQ ID No.:29);

30
- kB2 (fw: GGGACTCAGTTTCTTTACCTGCRA - SEQ ID No.:30:
rev: GGGACTCAGTTTCTTTACCTGCAA - SEQ ID No.:31).

Wound  healing assay. Cells were grown to

35 confluence in 24-well plates, starved for 24 hr, and



10As part of the 64T/1G program Mt emanates powerful anti-apoptotic
signal s through sustained activation ef 2downstream pat hways i ncl udi ng
Pl 3- ki nase/ AKT. The present inventors thus reasoned that NET

upregul ation could prevent cell death induced by 15 irradiation, and
that, conversely, Met inhibition could increase the efficacy of

radi ot her apy. A cell viability decrease (up to 75% was
observed in irradiated cells that were kept in the presence of the

Fab fragment of th 0 body, , whic 0 is known to
nduce: NET dOHETT D Hh ¢ s PARPBIE: BhIRET CRORAFRi ngeanth was
bi ol ogi cal actdpliddess ¢Pehr eéldashetmadiiym PNAStEAR1ing090% 5FB200G)d ( Ehg.

5). Thess, fasul 15 Aé‘dgﬁgﬁeﬁ gﬁﬁd E’Fﬂwﬁ%@{‘é?&i OErradl?Fegea{Aﬁtand

acti vi tysenS| tl zescel ora I NCreasi n
reduci ng t he Z#bill/i tCyEJtJGS rveesmmefmexﬁumetlatlbﬂ qiu‘earai@ahmﬁt Sigma),

Natural lys whide $he;pshngiphe of, dihe i oysﬂétonz&%g@snsﬂéf@ éé&ﬁlréﬁe

details of construction and the enbodi nents may w var
respect to wdttthas230 I8 deBEPREA™SHA u(%%%%m F&?ﬁémy byewa?

of exanpl e, deh@dte@ﬁpﬁithn@nfrmébﬁedcqri%h&f hberpsesesdt (pM IRB,
i nvention. hi bitor for use i

treat ment of Lglrffé‘tl S-fm%%?? efitfig ]?‘?%‘?ﬁsaeq Ve s8f d AR 5hi ‘E?F%?n%d
bei ng sel ect édt fartoeast threie) izualeprniceltt em@recmlrr&m)a:ls ant i body,

ii) a gepgtically engineered antibody containing the conplernentarity
determ ning regions (CDRs) of the anti-Mt nonoclonal antibody, and

10iii) a fragnent TeRnEwRldr £$$3Y corfisd hi Agvelkdosonpienereagiigd in

det erm ni ng rre«gh@%m@mm%ferfsh%@ntpﬂ%h noReel-Rals ;ANtdRodha M-
conbi nati ons ther eof erei,n said I\/bt inhibitor is able to

i nduce down- fEggl aF?B{L\Sof %heX r deptERNEHEddRd BGTBheSMECerRR ardhels

reduces and/ @hilabrogatippepat i £des reﬁ;ﬁi@j]cemcthr adpot hepgpym? of
use,

{7 eat ment® of T5CRAL AL LGl PEFFAG o GA E i e ARa MR LA A eer ve
bei ng sel ect Bdskrorh)20U)-2a84 A0/ Meanawadt) owakeaabededypn filteirs)
GePrm oo EESRELCSSSRLSA LAY SO R Mokt TP AERBLE Vi
FBS was added to both chambers. after seedlng,

cells were irradiated (10 Gy) and incubated at 37°C for

20 24 h. Cells on the filter upper side were mechanically
removed, and those migrated onto the lower side were

fixed, stained, and photographed as above. For
gquantification of «c¢ell invasion, ten fields per
experimental condition were randomly selected and

25 micrographed as above with a 10X objective.
Morphometric analysis was performed using MetaMorph 7.1

software. Images are representative of at least three

independent experiments.

30 Branching moxrphogenesis assay. MDA-MB-4358
spheroids were preformed by single-cell resuspension in
240 mg/ml methylcellulose (Sigma) and culture in
nonadherent 96-well rlates (Grelner) for 24 h.
Spheroids were transferred into a matrix containing 1.3

35 mg/ml type I collagen from rat tail (BD Biosciences),



iii) a fragnent of (i) or (ii) containing the 25 conplenentarity
determ ning regions (CDRs) of the antt- EBBt -nonocl onal anti body,
wherein said Met inhibitor is able to i nduce down- regul ation of the
receptor encoded by the MET gene and reduces and/ or abrogates
patient's resistance to 30 radi ot herapy. 3. Met inhibitor or
nucl eoti de sequence encoding a Met inhibitor according to claim1l or
claim2, wherein said Met inhibitor is selected from i) DN30

cont ai ni g 100 EB8he oot Aentitt y Maer U AEn ST gt i {coRd) ot
DN30 anti - Metcatdmockenal ianadbetyd saidd c@DRsu htavi exd) ihetM@rpreﬂénte
sequences setod ofdR ESHO LRI bct2 e Mo a0 1o 22000 il @

fragment of ning the co ernlnlng

regi ons (@Rgﬁc@mmmtanm%lﬂmﬁébl (ﬁfeﬁ a?ﬁjlllﬁ)dy,T}Eﬁal - TOHs" Frnddhg
the ani nos acidcseqtiencen Sghifgebichn SEQILD MEL: d2ed0 ddt A0 Jo

22, or conbinations thereof, 10wherein said anti - Met nonocl onal

antibody is pPEEECd Gfﬁﬂﬁﬁfﬁ%ﬁlﬁ%ﬂﬁe%%PFaFiﬁ% PéELEePRES0mp tained

4. Net inhi biithot haeeorididagehnaledlaicitpk rAmedltai.m 3, wherein said Met
inhibitor is for admnistration in the formof soluble protein by
injection or infusion. 15 5. Nucl eoti de sequence encodlng sai d Net
i nhi bi tor accordlﬁglﬂovuhbu&RZyoasehm|wiih\ﬂﬂaﬂﬂﬁab§nlﬂlumahiﬂlwhre

sequence;@ncadingsad YeL, L pi ?1| 2 s % J&” ? Qh”'f%’rraé OH b&.{ﬁ%’}%

of a vector, wherein said vecto a partlc
Nucl eot i de s@GdéH@e WerfC Ot kR o dw e m@l@m o?oretcacmmq]gl% oFBPaiamds,

wher ei n sai dpngot Qfal:i s LSBJ'IH@J%F) fe& tt@lregexﬁéﬂ}igbltémQIoz% (PBS) . After
t unor - aSSOC|§ted ce oti de sequence encodi_ng said

Met i nhibito aE‘coF&lli@ FErel éFﬁF‘@‘léFeél A.ll% §Y) whéfdiln véaPd st @S s
25 for systesseeebetintsasbufar adm ni stration, preferably by

injectio 8. Met inhibitor or nucleotide sequence encodi ng a
Met inhibitor according to any one of the preceding clains, wherein
sai d fragnenResyglgsFab fragnent, 30 preferably a Fab fragnent

conprising airl eaghco8emErablLhzkbpgpipbgaeul e.

The present inventors have previously shown that
the MET proto-oncogene is transcriptionally regulated
20 by extra- and intracellular specific signals, including
growth factors and the oxygen senso¥. Here it 1is
investigated modulation of Met expression by exposure

to therapeutic doses of IR {up to 10 Gy).
In ten cell lines derived from neoplastic tissues
25 of different histological types (carcinomas of breast,
lung, prostate and colon; melanoma; glioblastoma;
neuroblastoma), it has been found that the Met protein
level was significantly increased 24 h after
irradiation. In representative cell lines (such as MDA-
30 MB-435S and MDA-MB-231), detailed time course
experiments revealed a biphasic profile of Met protein
accumulation. This is characterized by an early peak of
Met induction (~five fold) around 1-2 h, followed by a
similar late peak or a plateau, appearing at 6 h, and

35 decreasing 24 h after irradiation (Fig. 1la). Dose-



9. Met inhibitor or nucleotide sequence encoding a Met i nhibitor
according to claim8, wherein said at -1 &&st- one stabilizing nolecule
is selected from 35 pol yet hyl engl ycol, al bum n bi ndi ng domai n,

al bumn. - 30 - 10. Met inhibitor or nucl eotide sequence
encoding a Met inhibitor according to any one of the preceding
clainms, wherein said Met inhibitor and/or said nucl eotide sequence
encodi ng said Met inhibitor is for 5 admnistration at | east one week

before SUbJe%&kﬁgéggﬁd ééffﬂén%g s%%g%th%ﬂ%ﬁ%tMe 1Bd#%tfg% starts

i nhi bitor or equence enco or accor di ng
to any one ofafttter pr dgediang clediaghss whenflatre%alaj: I\i'etGy nhi o ¢ o]rb)ancﬂror

said 10 nucleﬂtﬂa%% 080 £ nmﬁf%m@'adc 1Dt Tsed Hation

adninistration one be ore ectin patient to
radi ot herapy ©f the 1 ul%\/e%en%hhbu%l’ é?rqfﬂﬂiileéot waéeseah@ﬁceo@ﬁ:@cﬁdwg

a Met inhgbitarqaccording) fo anndaretahg he pigeedi rg-1ag6kaums, meT
wherein said Met inhibit.or and/oi sai d nucl eoti de se ugpce e codlng
sai d Met i nhiPHREERPEE IR adAPNPLVESt i Bn LR FCHRIP T ‘QEHH-

preferably 6Itmeé&sl‘tt(ilmr(ﬁ,y,afirerMDHEMBHd3Qf raadi ciherapy . and 1idgkhd-
Met |nh|b|tor pe%%]§% é%_gggyo g@Sﬁ%Pﬁin@léﬁeﬁagb%l%nhkf'tor

according to any one e prec rern-saird tunor
sel ect ed anopgcarecang mwaring lr@ummll cdkelreteaiposarreorm, IR ,sofftig.i s@ue

sar conm, h to | ign i u N !
nesothel?%na%g% Pﬂtgﬁﬁﬁ%?a(&% %@ﬁ%ﬁfﬁ§%%§ %Etc éﬁﬂ%%% Nﬁﬁilloyas

Met her esi s TPQW§E§?PéﬁaI'¢&seBP§h S&RLETAESAVETRY nhibi feNs Sdurating
enhanci ng radbatBarapy iehf iGancr180r S8§PAA021u6kev260>133 Wifltics
Patentln VerS%ogh%s%hE%iQZtﬁoiz%&sxgldf: 25&5% as the peak induced
by IR was reached after 10 min, while the peak induced

15 by HGF was reached after 30 min. Concomitant

stimulation by IR and HGF was not synergistic (Fig. 6).

IR-induced MET transcription requires NF-KB
IR 1is known to modulate a few +transcription
20 factors including NF-xB. Accordingly, genome-wide
"expression profiling showed that, in the cell lines
examined, IR induces a prominent early NF-xB response.
For instance, in MDA-MB-231, 9 out of the 33 genes
modulated 1 h after irradiation are NF-xB targets,
25 displaying a freguency ~20 fold higher than expected.
Moreover, in time-course experiments with MDA-MB-231,
MDA-MB-435S8 or U-251 cells, IR (10 Gy) induced rapid
(within 30 min) and persistent ({until 24 h) nuclear
accumulation of the NF-xB subunit p65/RelA, a hallmark
30 of NF-xB activation (Fig. 2a). Moreover, at early time-
points after irradiation, nuclear p65/RelA  was
transiently phosphorylated at Ser?’® (Fig. 2a). This
phosphorylation is known to be induced by Reactive
Oxygen Species (ROS) wvia protein kinase A, and to
35 promote p65/RelA interaction with the transcriptional



<213> artificial <220> <223> si RNA 1 agai nst p65/ Rel A <400> 1
ggauugagga gaaacguaau u2l <210> 2 <211>232~<212> RNA <213> artificial
<220> <223> si RNA 2 rev, against p65/ RelA <220> <221> m sc_feature
<222> (1)..(1) <223> nis a, ¢, g, or u <400> 2 nuuuccuaca agcucguggg
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coactivator CBP/p300, which is reguired for
upregulation of a subset of early target genes. These
data indicate that IR promotes functional activation of
NF-xB, through nuclear accumulation and early transient
phosphorylation of the p65/RelA subunit.

In the MET human promoter, twe putative NF-kB
binding sites, «kBl, located at -1349/-1340 bp, and
kB2, located at -1149/-1136 bp, with respect to the
transcription start site of the sequence (GenBank
accession Noi AF046925) were identified through in
silico analysis. Interestingly, the kB2 site is highly
conserved in the met mouse promoter (Fig. 7; met mouse
{mus musculus) promoter sequence set forth in SEQ ID
No:32 and met human (homo sapiens} promoter sequence
set forth in' SEQ ID No.:33). Chromatin
immunoprecipitation experiments showed that association
of p65/RelA to either site was significantly increased
in cells exposed to 10 Gy (Fig. 2b), indicating that
MET is transcriptionally <controlled by NF-xB in
irradiated cells. These findings prompted the present
inventors to investigate whether NF-xB is an’' absolute
requirement for MET induction by IR. As pb6b5/RelA is
involved in the formation of each of the several NF-kB
heterodimers, thus being critical for the entire NF-xB-
driven transcriptional activity, p65/RelA expression
was abrogated through RNA interference. In MDA-MB-231
or MDA-MB-435S treated with siRNA against p65/Rell
(SMART pool L-003533-00 Human RELA, SEQ ID No.: 1 to
8), IR could no longer induce the full-length MET
promoter activity (Fig. 2c¢), neither accumulation of
the Met protein. Taken together, these data provide
convincing evidence that TIR-induced MET upregulation
requires activation of the transcription factor NF-xB.

The involvement of Hypoxia Inducible Factor-1

(HIF-1) in IR-induced MET transcription was also



<223> si RNA 3 - agai nst p65/RelA <400> 3 cccacgagcu uguaggaaau u2l
<210> 4 <211> 22 <212> RNA <213> arti 4 @dal- <220> <223> siRNA 4 - rev
- agai nst p65/Rel A <220> <221> m sc_feature <222> (1)..(1) <223> n is
a, ¢, g, or u bepld4021 _ST25 <400> 4 nuuuccuaca agcucguggg uu22 <210>
5 <211> 21 <212> RNA <213> artificial <220>

considered, since (a) HIF-1l was shown to be activated
in irradiated cells as result of ROS formation, and (b)
HIF-1 is a prominent regulatcor of MET expression.
However, the relevance of HIF-1 was minimal, as shown
5 by complementary approaches. First, in MDA-MB-231 and
MDA-MB-4355, IR did not induce nuclear translcocation of
the HIF-loa subunit, which 1s the hallmark of HIF-1
activation, otherwise observed when cells were cultured
in low oxygen concentration (Fig. 2a). Lack of HIF-1
10 activation was not due to weak ROS production in
irradiated cells, as ROS were increased by 25 + 3.5% on
average, 15 min after exposure to 10 Gy. This was
estimated to correspond to an average 80% ROS induction
2-5 min after irradiation, accordingly to previous
15 observations in «cell 1lines exposed to 1-10 Gy.
Moreover, it has been found that IR could not activate
the so-called "minimal” MET promoter including the two
functional Hypoxia Responsive Elements {(HRE), and the
Ap-1 site, which are responsible for hypoxia-induced
20 MET upregulation. Taken together, these data indicate
that HIF-1 is not involved in MET upregulation by IR.
However, 1t has been observed that hypoxia induced
p65/Relld nuclear translocation and serine
phosphorylation (Fig. Z2a). Finally, the involvement of
25 the transcription factor p53, a prominent IR-target,
was ruled out as well. In fact, MDA-MB-4358% and MDA-MB-
231 (two cell 1lines displaying the highest MET
induction by IR) harbour p53 inactivating mutations
(G266E and R280K, respectively). Moreover, unlike the
30 mouse promoter, the human MET promoter 1s not

upregulated by constitutively active forms of p53.

IR-induced MET expression is mediated by ATM kinase

activation
35 NF-xB is a crossroad of several pathways initiated



<223> SiRNA 5 - agai nst p65/Rel A <400> 5 ggcuauaacu cgccuagugu u2l
<210> 6 <211> 22 <212> RNA <213> arti fi @PalF <220> <223> si RNA 6 -

rev, against p65/Rel A <220> <221> m sc_feature <222> (1)..(1) <223> n
is a, ¢, g, or u <400> 6 ncacuaggcg aguuauagcc uu22 <210> 7 <211> 21
<212> RNA <213> artificial <220> <223> si RNA 7 - agai nst p65/ RelA
<400> 7

both by extracellular and intracellular signals. The
latter include those elicited by protein kinase ATM
following detection of DNA damage. To investigate
whether MET induction by IR relies on activation of the
5 ATM kinase, MDA-MB-435S or MDA-MB-231 were treated with
10 pM of the specific small-molecule inhibitor CGK733.
In time course experiments, CGK733 prevented IR-induced
phosphorylation of the specific ATM substrate Chk2, as
well as p65/RelA nuclear translocation, and Met protein
10 overexpression. These data indicate that ATM kinase is

required for IR-induced MET upregulation (Fig. 3).

IR-induced invasive growth requires Met
Met overexpression does not imply kinase
15 activation in the absence of the extracellular ligand
HGF. However, it entails a significant increase in
ligand-dependent signalling activity (i.e.
sensitization). This has been observed in cells where
hypoxia upregulated Met expression to a level
20 comparable to, or lower than that induced Dby
irradiation.

The present inventors thus investigated whether
IR-induced Met overexpression could elicit or
potentiate the Met-dependent Dbiclogical responses.

25 These include the physiological and pathological sides
of invasive growth. In wound-healing assay, assessing
the ability of the cell to regenerate injured tissues
(i.e. physiological invasive growth), irradiated MDA-
MB-231, as well as MDA-MB-4358, spontaneously performed

30 the healing program, by detaching from the edge of the
wound, and migrating throughout the scratched area.
This response, monitored for 24 h, was overlapping with
that stimulated by HGF, which is also known as “Scatter
Factor”, as it promotes cell disscociation and motility.

35 However, the healing response elicited by IR was not



ccacacaacu gagcccaugu u2l <210> 8 <211> 22 <212> RNA <213> artificial
<220> <223> siRNA 8 - rev- agai nst p65/ Rél A <220> <221> mi sc_feature
<222> (1)..(1) <223> nis a, c, g, or u <400> 8 ncaugggcuc aguugugugg
uu22 <210> 9 <211> 19 <212> RNA <213> artificial <220> <223> si RNA -
control sequence <400> 9 auguauuggc cuguauuagl9

due to induction of z HGF autocrine lcop, as irradiated
cells did not express HGF as assessed by gquantitative
PCR. The present inventors conclude that IR-induced Met
overexpression sensitizes cells to the small amount of
5 HGF present in the culture medium, which was supplied
with 1% serum. This condition 1likely mimics the
physiological presence of HGF in vivo, which is
ubigquitously embedded in extracellular matrices.
Irradiated cells were then assessed in transwell
10 assays, measuring thelability to trespass an artificial
pasement membrane in vitro, which tightly correlates
with in wvivo invasiveness, 1.e. malignant invasive
growth. Indeed, irradiated cells (such as MDA-MB-231,
MDA-MB-4355, or U-251) spontaneously <crossed the
15 +transwell basement membrane in the presence of a low
serum concentration (1%) (Fig. 4a), again mimicking the

behaviour evoked by HGFE.

IR turns Met-induced morphogenesis into an invasive
20 process
Branching morphogenesis is a complex physiological
process, induced by HGEF as to generate tridimensional
organs during development. This multistep program
entails cell migration, ©proliferation and spatial
25 reorganization, ending up with generation of hollow
branched tubules lined by polarized cells. Some of the
cell lines studied, such as MDA-MB-435S, can fully
execute the branching morphogenesis program in vitro.
Exposure to IR sensitized these cells to a
30 suboptimal concentration of exogenous HGF (5 nM) that -
alone - is incapable of inducing branching
morphogenesis (Fig. 4b). Importantly, irradiated cells
stimulated with HGF built tubules with remarkable
structural alterations, as cells disengaged from the

35 abluminal surface and spread into the surrounding



<210> 10 <211> 461 <212> PRT <213> artificial <220> <223> DN30 heavy
chain <400> 10 Met Ay Trp Ser Tyr |l e Blle-Leu Phe Leu val Ala Thr
Ala Thr Asp 151015 Gy Hs ser Gn Val Gn Leu Gn Gn Pro Ay Thr
G u Leu Val Lys 202530 Pro Ay Ala Ser Val Lys Leu Ser Cys Lys Al a
Ser Ay Tyr Thr Phe 354045 Thr Ser Tyr Trp Ile Hs Trp val Lys Gn
Arg Pro Ay Gn Gy Leu 505560 Qu Trp lle Ay Gu Ile Asn Pro Ser
Ser Ay Arg Thr Asn Tyr Asn 65707580 A u Lys Phe Lys ASn Lys Val Thr

Val Thr Val Lys r Se ThrTSISQO%S Thr Ala.Tyr net dn I,Eiu%fger
ASn LeU Thr §E€t 4F 260355216 ‘F;?r ERFH TARE SR
Gy Tyr Trp Gﬂwﬂaﬂmdﬁaﬂdﬁul1hSC£EUeiﬁr described as a form
aberrant morphogenesis occurring in response to TNFa.
It was concluded that therapeutic doses of IR may turn
5 physiclogical branching morphogenesis into an aberrant

pro-invasive process.

Met inhibition sensitizes cells to IR-induced apoptosis
and proliferative arrest

10 As part of the EMT/IG program, Met emanates
powerful anti-apoptotic signals through sustained
activation of downstream pathways including PI3-
kinase/AKT. The present inventors thus reasoned that
MET upregulation could prevent cell death induced by

15 irradiation, and that, conversely, Met inhibition could
increase the efficacy of radiotherapy.

A cell viability decrease {(up to 75%) was observed
in irradiated cells that were kept in the presence of
the Fab fragment of the DN30 anti-Met antibody, which

20 is known to induce MET down-regulation, thus inhibiting
MET signalling and biclogical activities (Petrelli et
al., PNAS 103: 5090-5, 2006) (Fig. 5).

These results indicate that Met  inhibition

activity sensitizes cells to radiotherapy, by
25 increasing cell death and reducing the ability to
resume proliferation after treatment.

Naturally, while the principle of the invention
remains the same, the details of construction and the
embodiments may widely vary with respect to what has

30 been described and illustrated purely by way of
example, without departing from the scope of the

present invention.



115120125 Val Ser Ser Ala Lys Thr Thr Ala Pro Ser val Tyr Pro Leu Al a
Pro 130135140 Val Cys Ay Asn Thr Thr -G8 Ser Ser Val Thr Leu Ay Cys
Leu Val 145150155160 Lys Ay Tyr Phe Pro Qu Pro Val Thr Leu Thr Trp

Asn Ser Ay
Leu G n Ser
Ser Ser Thr
Thr Cys Asn
Lys Ile Gu

Cys Lys Cys

Ser 165170175 Leu Ser Ser Gy Val H's Thr Phe Pro Al a Val
Asp Leu 180185190 Tyr Thr Leu Ser Ser Ser Val Thr Val Thr
Trp Pro Ser 195200205 Page 3 bepl4021_S125 G n Ser Ile
Val Ala Hs Pro Ala Ser Ser Thr Lys Val 210215220 Asp Lys
Pro Arg Gy Pro Thr Ile Lys.aRmg Cys Pro Pro 225230235240
Pro Ala Pro Asn Leu Leu Ay Gy Pro Ser Val Phe Ile

245250255 Phe Pro Pro Lys Ile Lys Asp Val Leu Met Ile Ser Leu Ser Pro
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1. Met inhibitor for use in the treatment of a
patient suffering from a tumor, said Met inhibitoeor
being selected from:

i) an anti-Met monoclonal antibody,

ii} a genetically engineered antibody containing
the complementarity determining regions (CDRs) of the
anti-Met monoclonal antibody, and

iii) a fragment of (i} or (ii) containing the
complementarity determining regions (CDRs) of the anti-
Met monoclonal antibody, or combinations thereof,

wherein said Met inhibitor is able to induce down-
regulation of the receptor encoded by the MET gene and
reduces and/or abrogates patient’s resistance to
radiotherapy.

2. Nucleotide sequence encoding a Met inhibitor
for use in the treatment of a patient suffering from a
tumeor, said Met inhibitor being selected from:

i) an anti-Met monoclonal antibody,

ii) a genetically engineered antibody containing
the complementerity determining regions (CDRs} of the
anti-Met monocleconal antiboedy, and

iii) a fragment of (i) or (ii) containing the
complementarity determining regions (CDRs) of the anti-
Met monoclonal antibody,

wherein said Met inhibitor is able to induce down-
regulation of the receptor encoded by the MET gene and
reduces and/or abrogates patient’s resistance to
radiotherapy.

3. Met inhibitor or nucleotide sequence encoding a
Met inhibitor &according to claim 1 or claim 2, wherein
said Met inhibitor is selected from:

1) DN30 anti-Met monoclonal antibody,

ii) a genetically engineered antibody containing
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305310315320 Pro Ile Gn Hs Gn Asp Trp Met Ser Gy Lys Qu
Cys Lys 325330335 Val Asn Asn Lys Asp Leu Pro Ala Pro Ile Qu
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Leu Pro Pro Pro 355360365 Gu Qu Gu Met Thr Lys Lys G n Val
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and 20 to 22, and

5 iii) a fragment of (1) or (ii) containing the
complementarity determining regions (CDRs) of DN30
anti-Met monoclonal antibody, said CDRs having the
amino acid sequences set forth in SEQ ID NO.: 12 to 14
and 20 to 22, or combinations thereof,

10 wherein said DN30 anti-Met monoclonal antibody is
produced by the hybridoma cell line ICLC PD 05006.

4. Met inhibitor according to claim 1 or claim 3,
wherein said Met inhibitor is for administration in the
form of scluble protein by injection or infusion.

15 5. Nucleotide sequence encoding said Met inhibitor
according to claim 2 or <claim 3, wherein said
nucleotide sequence encoding said Met inhibitor is for
administration by means of a vector, wherein said
vector is in form of a particle.

20 6. Nucleotide sequence encoding said Met inhibitor
according to claim 5, wherein said vector is suitable
for targeting tumor or tumocr-associated cells.

7. Nuclectide sequence encoding said Met inhibitor
according to claim 5 or claim 6, wherein said vector is

25 for systemic or intra-tumor administration, preferably
by injection.

8. Met inhibitor or nucleotide sequence encoding a
Met inhibitor according to any one of the preceding
claims, wherein said £fragment 1is a Fab fragment,

30 preferably a Fab fragment comprising at least one
stabilizing molecule.

9. Met inhibitor or nucleotide sequence encoding a
Met inhibitor according to c¢laim 8, wherein said at
least one stabilizing molecule 1s selected from

35 polyethylenglycol, albumin binding domain, albumin.



H's His Thr Thr Lys Ser Phe Ser Arg Thr Pro Ay Lys 450455460 <210>
11 <211> 1386 <212> DNA <213> artifici &0 <220> <223> ON30 - heavy
chai n bepl4021 ST25 gt ccaactgc tgcaaggctt ggacaaggcc gagaaattca

caact cagca
agcaccaagg
acagagct aa
agaacaaggt
gcacct ggcc
cagactt cat
cacagt gact
cagccagt cc
gcct gaagac

5

10

15

20

t ggggccaag ccactggccc aagggttatt gtgcacacct gtaacctcga
t gcaaat gcc cccat ccagc gacctcccag caggtatatg tgcatggtca
t acagcaagc gtggtccacg aaatga ctggctacac ttgagtggat

acct gacat c gcaccactct ctgtgtgtgg tccctgagcc tcccagctgt

Lggacangpa GROCAG! 8. AECA003G L9GHEAL A LT 9EELES ng
act acadagaa t gagagtgga agggdgtctgca cactagt tygagaga t
t gaddaict cnhéht gt crocoaabnac dact aagt gaectotfg et geagteding

agltgageec Gabebl gogts oat 9aghgac JRgARCCHM C aGHY3298%, 1 4
cact gaacca aaagaagaac caatcaccac
nucleotide sequence encoding said Met inhibitor is for

administration at least one week before subjecting said
patient to radiotherapy.

11. Met inhibitor or nucleotide sequence encoding
a Met inhibitor according to any one of the preceding
claims, wherein sald Met inhibitor and/or said
nucleotide sequence encoding said Met inhibitor is for
administration one day before subjecting said patient
to radiotherapy.

12. Met inhibitor or nucleotide sequence encoding
a Met inhibitor according to any one of the preceding
claims, wherein said Met inhibitor and/or said
nucleotide sequence encoding said Met inhibitor is for
administration until at least one week, preferably 6 to
48 hours, after the end of radiotherapy.

13. Met inhibitor or nuclectide sequence encoding
a Met inhibitor according to any one of the preceding
claims, wherein said  tumor is selected among a
carcinoma, a musculoskeletal sarcoma, a soft tissue
sarcoma, a hematopoietic malignancy, a brain tumecr,

melancma, mesothelioma, Wilms’ tumor.



tact ggat ac aatcctagca gtagacaaat gcggtctatt tcagccaaaa ggctcctcgg
acct ggaact gacctctaca atcacctgca agagggccca ggaccatccg cccatagtca
tggtttgtga aaggagttca tcaaaaccca gagatgacta atttacgtgg gtcctggact

t gggt ggaaa acgactaaga actgggtga cgtac cttccaccac actgtgcaag
caacagcccc tgactctagg ct gg%&%gga&%g@gggg at gt ggccca caat caagcc

tcttcatctt aatgcaaggt aagggicagt agaaacaggt agtggaccaa ctgatggttc
gaaakat@t aMgdtares tx dgangeaiergpdcRéesdaadrtsacaac agcct acat g t aggggct ac

ath at cct tC ccaqgt t ctc t gact cc CaagC CtgtCCtCC&
oo ahad Bl Sah s Fo e B g Lt R B EREER 0 [ et cary
Ct CCLEItsCapGARDR AT 60 120 180 240 300 360 420 480 540 600 660

720 780 840 900 960 1020 1080 1140 1200 1260 1320 1380 1386 <210> 12
<21135180><23%> PRT <213> artificial <220>

<170> PatentIn version 3.5

<210> 1

<211> 21

<212> RNA

<213> artificial

<220> )

<223> sSiRNA 1 against p65/RelA

<400> 1

ggauugagga gaaacguaau u _ 21

<210> 2

<?211> 22

<212> RNA

<213> artificial

<220>
<223> SiRNA 2 rev. against p65/RelA

<220>

<221> misc_feature

<222> (1)..(LD

<223> nisa, ¢, g, or u

<400> 2
nuuuccuaca agcucguggg uu 22

<210> 3

<211>= 21

«<212> RNA

<213> artificial

<220>
<223> siRNA 3 - against p65/RelA

<400> 3
cccacgagcu uguaggaaau u 21

<210> 4

<211> 22

<212> RNA

<213> artificial

<220> .
<223> siRNA 4 - rev - against p65/RelA

<220>

<221> misc_feature

<222> (1)..(L)

<223> nisa, ¢, g, oru
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<223> DN30 heavy chain - CDR-Hl <400> 12 Gy Tyr Thr Phe Thr Ser Tyr
Trp 15 bepl4021_ST25 <210> 13 <211> 8 <212> PRT <213> artificial
<220> <223> DN30 heavy chain - CDR-H2 <400> 13 Ile ASn Pro Ser Ser
Ay Arg Thr 15 <210> 14 <211> 5 <212> PRT <213> artificial <220>
<223>,PM30 jheavy chain - CDR H3 <DeR34041y ST25

nuuuccuaca agecucguggg uu 22

<Z210> 5

<211> 21

<Z212> RNA

<213> artificial

<220>
<223> 5iRNA 5 - against p65/RelA

<400> 5
ggcuauaacu cgccuagugu u 21

<210> 6

<211> 22

<212> RNA

<213> artificial

<220>
<223> SiRNA 6 - rev. against p65/RelA

<220>

<221> misc_feature

<222> (1)..(D)

<223> nisa, ¢, g, or u

<400> 6
ncacuaggcg aguuauagcc uu 22

<210> 7

<211> 21

<212> RNA

<213> artificial

<220>
<223> siRNA 7 - against p65/Rela

<400> 7
ccacacaacu gagcccaugu u 21

<210> 8

<211> 22

<212> RNA

<213> artificial

<220>
<223> SiRNA 8 - rev- against p65/Rela

<220>

<221> misc_feature

<222> (..

<223> nis a, ¢, g, or u

<400> 8
ncaugggcuc aguugugugg uu 22

<210> 9
<211> 19
<212> RNA
<213> artiticial
Page 2



Ala Ser Arg Ay Tyr 15 <210> 15 <211> 25 <212> DNA <213> artificia
<220> <223> CDR-H1l nucl eoti de <400> 15 ggctacacct tcaccagtta ctgga25
<210> 16 <211> 24 <212> DNA <213> artificial <220> <223> CDR- H2
nucl eoti de <400> 16 attaatccta gcagcggtcg tact24 <210> 17 <211> 9
<212> DNA <213> artificial <2202 f&‘%}g&%%ﬂ?ie nucl eoti de <400> 17
gcaagba@g9 <210> 18 <211> 238

<223> siRNA - control sequence

<400> 09
auguauuggc cuguauuag 19

<210> 10

<211> 461

<212> PRT

<213> artificial

<220>
<223> DN30Q heavy chain

<400> 10

¥et Gly Trp Ser Eyr ITe ITe Leu Phe Leu val Ala Thr Ala Thr Asp
10 15

Gly His Ser GIn val Gln Leu GIn Gin Pro Gly Thr Glu Leu val Lys
20 25 30

Pro Gly gga ser val Lys Leu jgr Cys Lys Ala Ser G;y Tyr Thr Phe
4

Thr ggr Tyr Trp Ile His Erp val Lys Gln Arg Pro Gly Gln Gly Leu
5 60

Glu Trp ITe Gly Glu Ile Asn Pro Ser Ser Gly Arg Thr Asn Tyr Asn
65 70 75 80

Glu Lys Phe Lys ggn Lys val Thr val ggr val Asp Lys Ser Ser Thr
5

Thr Ala Tyr Met GIn Leu Ser Asn Leu Thr Ser Glu Asp Ser Ala val
100 105 110

Tyr Tyr Cys Ala Ser Arg Gly Tyr Trp Gly Gin Gly Thr Thr Leu Thr
115 120 125

val Ser Ser Ala Lys Thr Thr Ala Pro Ser val Tyr Pro Leu Ala Pro
130 135 140

val Cys Gly Asn Thr Thr Gly Ser Ser val Thr Leu Gly Cys Leu val
145 150 155 160

Lys Gly Tyr Phe Pro Glu Pro val Thr Leu Thr Trp Asn Ser Gly Ser
165 170 175

Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Asp Leu
180 185 190

Tyr Thr Leu Ser Ser Ser val Thr val Thr Ser Ser Thr Trp Pro Ser
195 200 205
Page 3



<212> PRT <213> artificial bepl4021 ST25 <220> <223> ON30 |i ght
chain <400> 18 Met G u Thr Asp Thr Ile Leu Leu Trp Val Leu Leu Leu
Trp Val Pro 151015 Gy Ser Thr Ay Asp Ile Val Leu Thr G n ser Pro
Al a ser Leu Ala 202530 Val Ser Leu Ay G@n Arg Ala Thr Ile Ser Cys
Lys Ala Ser G n Ser 354045 Val As?ﬁpiﬁgz%éﬁzi]y Gy ser Tyr Met Ser
Trp Phe Gn An Arg Pro 505560 Ay Gn Pro Pro Lys Leu Leu Ile ser
Al a Ala sseriisnhiatysGhsh Sa1 Oa/f7SPPo @A bée serorhd ayfngiPhe Ser Ay
Ser Ay &d8r Ay Thr Asp Rhe Thr 859095 Le&®sn Ile H's Pro Val Qu
Gu GQu Asp vVal Ala Thr Tyr Tyr Cys 100105110

Asp Lys Lys Ile Glu Pro Arg Gly Pro Thr Iile Lys Pro Cys Pro Pro
225 230 235 240

Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser val Phe ITe
245 250 255

Phe Pro Pro Lys Ile Lys Asp val Leu Met Ile Ser Leu Ser Pro Ile
260 265 270

val thr Cys val val val Asp val Ser Glu Asp Asp Pro Asp val Gln
275 280 285

Ile Ser Trp Phe val Asn Asn val Giu val His Thr Ala G1a Thr GlIn
290 295 300

Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg val val Ser Ala Leu
305 310 315 320

Pro Ile GIn His Gln Asp Trp Met Ser Gly Lys Glu Phe Lys Cys Lys
325 330 335

val Asn Asn Lys Asp Leu Pro Ala Pro ITe Glu Arg Thr Ile Ser Lys
340 345 350

Pro Lys Gly ser val Arg Ala Pro Gln val Tyr val Leu Pro Pro Pro
355 360 365

Glu Glu GTu Met Thr Lys Lys GIn val Thr Leu Thr Cys Met val Thr
370 375 380

Asp Phe Met Pro Glu Asp Ile Tyr val Glu Trp Thr Asn Asn Gly Lys
385 390 395 400

Thr GTu Leu Asn Tyr Lys Asn Thr Glu Pro val Leu Asp Ser Asp Gly
405 410 415

Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu Lys Lys Asnh Trp val
420 425 430

Glu Arg Asn Ser Tyr Ser Cys Ser val val His Glu Gly Leu His Asn
435 440 445

His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
450 455 460

<210= 11
<211> 1386
Page 4



Gn Gn Ser Tyr Gu Asp Pro Leu Thr
115120125 G u Leu Lys Arg Ala Asp Ala Ala Pro Thr va
Pro 130135140 Ser

Phe
Lys
Thr
Leu
Cys
Phe

Ser

GQu Gn Leu Thr
Leu 145150155160 Asn Asn Phe Tyr

Pro

,§§% ASBNGy 165170175 Ser G ‘Wr

Thr

Leu Thr
&10>Al a Thr
A&F>Ar V3K i

<212z2dNA £213> artificial

;gqr

kgayy

Lys Asp 195200205 A u Tyr
H's Lys Thr 210215220 ser Thr Ser
/1925230235 bepl4021_ST25 <210> 19 <211> 717
<220> <223> DN30 |i ght

Ser

Phe Gy Ala Ay Thr

Ay Ay Ala ser val

L&% Asp Il e Asn Val
n dy Val

180185190 Lys Asp Ser Thr Tyr Ser

Met Ser

Lys Leu
ser Ile Phe Pro
val cys
Lys Trp

Leu Asn Ser Trp

Ser Thr

GQu Arg Hi's Asn Ser Tyr Thr

atgggatgga gctatatcat cctctttttg gtagcaacag ctacagatgg

gtccaactgce
tgcaaggctt
ggacaaggcc
gagaaattca
caactcagca
tggggccaag
ccactggecc
aagggttatt
gtgcacacct
gtaacctcga
agcaccaagg
tgcaaatgcc
atcaaggatg
agcgaggatg
gctcagacac
cccatccagce
gacctcccag
caggtatatg
tgcatggtca
acagagctaa
tacagcaagc
gtagtccacyg
aaatga
<210> 12
<211> 8
<212>
<213>

<220>
<223>

<400> 12

PRT_ o
artificial

agcagcctygg
ctggctacac
ttgagtggat
agaacaaggt
acctgacatc
gcaccactct
ctgtgtgtgg
tccetgagec
tcccagetgt
gcacctggec
tggacaagaa
cagcacctaa
tactcatgat
acccagatgt
aaacccatag
accaggactyg
cgcccatcga
tcttgectec
cagacttcat
actacaagaa
tgagagtgga
agggtctgea

DN30 heavy chain

gactgaactg
cttcaccagt
tggagagatt
cacagtgact
tgaggactct
cacagtctcc
aaatacaact
agtgaccttg
cctgcagtct
cagccagtcc
aattgagccc
cctcttgggt
ctcecctgage
ccagatcagc
agaggattac
gatgagtggc
gagaaccatc
accagaagaa
gcctgaagac
cactgaacca
aaagaagaac

caatcaccac

Gly Tyr Thr Phe Thr Ser Tyr Trp
1

5

gtgaagcctg
tactggatac
aatcctagca
gtagacaaat
gcggtctatt
tcagccaaaa
ggctcctegg
acctggaact
gacctctaca
atcacctgca
agagggccca
ggaccatccg
cccatagtca
tggtttgtga
aacagtactc
aaggagttca
tcaaaaccca
gagatgacta
atttacgtgg
gtcctggact
tgggtggaaa

acgactaaga

- CDR-H1

Page 5

gggcttcagt
actgggtgaa
gcggtegtac
cttccaccac
actgtgcaag
caacagcccc
tgactctagg
ctggatccct
ccctecagceag
atgtggccca
caatcaagcc
tcttcatctt
catgtgtggt
acaacgtgga
tccgggtggt
aatgcaaggt
aagggtcagt
agaaacaggt
agtggaccaa
ctgatggttc
gaaatagcta

gcttcteceg

Pro Il e Val

Lys Ser

chai n <400> 19

ccactcccag
gaagctgtcc
gcagaggect
taactacaac
agcctacatg
taggggctac
atcggtctat
atgcctggtc
gtccagtggt
ctcagtgact
cccggcaagc
ctgtcctcca
ccctccaaag
ggtggatgtg
agtacacaca
cagtgccctce
caacaacaaa
aagagctcca
cactctgacc
caacgggaaa
ttacttcatg
ctcctgttca

gactccgggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1386



at ggagacag acacaatcct gctatgggtg ctgctgctct gggttccagg ctccact ggt 60

gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca gagggccaccl20
atctcctgca aggccagcca aagtgttgat tatgatggtg gtagttatat gagttggttcl80
caacagagac caggacagcc acccaaactc ctcatctctg_ctgcatccaa tctagaatct240
gggat cccag ccaggtttag tggcagtggc b é g acttcaccct caatatccat 300
cct gt ggagg aggaggat gt tgcaacctat tactgtcagc aaagttatga ggatccgctc360

acgt ket@rt glet gggaccaa gct ggagctg aaacgggctg at gct gcacc aact gt at cc420
atct £ c8cat ccagt ga gcagttaaca tctggaggtg cctcagtcgt gtgcttcttg480
aacadéjilct ;%ﬁqg@ﬁaga cat caat gt ¢ aagt ggaaga ttgat ggcag t gaacgacaa540

aat ggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta cagcat gagc600
agcaegdi>ca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc660
act caédgaPiHt beaet chattccat®frd2 aagaget t ca acaggaatga gtgttag7l7
<210z4¢f) <gd1> 10 <212> PRT <213> artificial <220> <223> ON30 |ight
chain - CDR-L1 <400> 20 A n Ser Val Asp Tyr Asp Ay dvy Ser Tyr 1510
<210§1Q]asn213rfp>ser 652t2®1yPRng Ihtr3> artificial

<210> 14
<211> 5
<212> PRT
; <213> artificial

<220>
<223> DN30 heavy chain - CDR-H3

<400> 14
Ala ser Arg Gly Tyr
1 5

<2310> 15

<211> 25

<212> DNA

<213> artificial

<220>
<223> CDR-H1l nucleotide

<400> 15
ggctacacct tcaccagtta ctgga 25

<210> 16
<211> 24
<212> DNA
<213> artificial

<220>
<223> CDR-HZ nhucieotide

<400> 16
attaatccta gcagcggticg tact 24

<210> 17

<211> 9

<212> DNA

<213> artificial

<220>
<223> CDR-H3 nucleotide

<400> 17
gcaagtagg 9

<210> 18
<211> 238
Page 6



<220> <223> DN30 light chain -
<211> 9 <212> PRT <213> artificial <2
CDR- L3 bepl14021 ST25
<210> 23 <211> 31 <212> DNA <213> artificial

nucl egtj.de <400> 23 aaagtgttga t 128

<21127¥3>

<220>
<223>

<400>
Met Glu Thr Asp

1

Gly

val

val

Gly

65

Gly

Leu

Gln

Glu

Ser

145

Asn

ser

Lys

Glu

Ser
225

Ser
ser
1

Asp
50

GIn
Ile
Asn
GTn
Leu
130
Ser
Asnh
Glu
Asp
Tyr
210

Thr

Thr Gly
20

Leu Gly
35

Tyr Asp

Pro Pro

Pro Ala

ITe His
100

Ser Tyr
115

LysS Arg

Glu G1n

Phe Tyr

Arg G1In

180

Ser Thr
195

Glu Arg

Ser Pro

artificial

Thr

5

Asp

GIn

Gly

LysS

Arg

85

Pro

Glu

Ala

Leu

Pro

165

Asn

TYr

His

Ile

CDR-L2 <400> 21 Ala Al a Ser

20>

1 <210> 22

<223> DN30O light chain -
G u Asp Pro Leu Thr 15

<400> 22 G n Gn Ser Tyr

DN30 1ight chain
18

Ile

Ile

Arg

Gly

leu

70

Phe

val

ASp

Asp

Thr

150

Lys

Gly

ser

Asn

val
230

Leu

val

Ala

Ser

55

Leu

Ser

Glu

Pro

Ala

135

ser

Asp

val

Met

Ser

215

Lys

Leu

Leu

Thr

40

TYr

Ile

Gly

Glu

Leu

120

Ala

Gly

Ile

Leu

ser

200

Tyr

Ser

Trp val
10

Thr GIn
25

Ile ser

Met Ser

Ser Ala

Ser Gly

S0

Glu Asp
105

Thr Phe

Pro Thr

Gly Ala

Asn val

170

Asn Ser
185
Ser Thr

Thr Cys

Phe Asn

Page 7

Leu

Ser

Cys

Trp

Ala

75

Ser

val

Gly

val

ser

155

Lys

Trp

Leu

Glu

Arg
235

Leu

Pro

Lys

Phe

60

Ser

Gly

Ala

Ala

Ser

140

val

Trp

Thr

Thr

Ala

220

Asn

<220> <223> CDR-L1

Leu

Ala

ATa

45

Gln

Asn

Thr

Thr

Gly

Ile

val

Lys

Asp

Leu

205

Thr

Glu

Trp

Ser

30

Ser

Gln

Leu

Asp

TYr

110

Thr

Phe

cys

Ile

Gln

190

Thr

His

Cys

val
15

Leu

GIn

Arg

Glu

Phe

95

TYr

Lys

Pro

Phe

Asp

Asp

Lys

Lys

Pro

Ala

ser

Pro

ser

80

Thr

Cys

Leu

Pro

Leu

160

Gly

Ser

Asp

Thr

JaPEutSTdgt agt tata t 31 <210> 24



<212> DNA <213> artificial <220> <223> CDR-L2 nucl eoti de <400> 24
gctgcatcc9 <210> 25 <211> 27 <212> DNA <213> artificial <220> <223>
CDR- L3 nucl eotide <400> 25 cagcaaagtt atgaggatcc gctcacg27 <210> 26
<211> 21 <212> DNA <213> artificial <220> <223> priner NFKBI A <400>
26 gagg&cagc tcagggttta g21 <21082PA#0&L$12520 <212> DNA <213>

A

arti thglal 72220> <223> primer rev. NFKBI A <400> 27 gggaatttcc

aagceayicazgia
<213> artificial
<220>
<223> DN30 T1ight chain
<400> 19
atggagacag acacaatcct gctatgggtg ctgctgctct gggttccagg ctccactggt 60
gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca gagggccacce 120
atctcctgca aggccagceca aagtgttgat tatgatggtg gtagttatat gagttggttc 180
caacagagac caggacagcc acccaaactc ctcatctctg ctgcatccaa tctagaatct 240
gggatcccag ccaggtttag tggcagtggc tctgggacag acttcaccct caatatccat 300
cctgtggagg aggaggatgt tgcaacctat tactgtcagc aaagttatga ggatccgctc 360
acgttcggtyg ctgggaccaa gctggagcetg aaacgggctg atgctgcacc aactgtatcec 420
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtcgt gtgetictig 480
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 540
aatggcgtce tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagce 600
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcec 660
actcacaaga catctacttc acccattgtc aagagcttca acaggaatga gtgttag 717
<210> 20
<211> 10
<212> PRT
<213> artificial
<220> .
<223> DN30 Tight chain - CDR-L1
<400> 20
Gln Ser val Asp Tyr Asp Gly Gly Ser Tyr
1 5 10
<210> 21
<211> 3
<212> PRT
<213> artificial
<220>
<223> DN30 light chain - CDR-L2
<400> 21
Ala Ala Ser
1
<210> 22
<211> 9
<212> PRT
<213> artificial
<220>
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bep14021 ST25 <210> 28 <211> 21 <212> DNA <213> artificial <220>
<223> primer kBl <400> 28 aggcccagtg ccttattacc a2l <210> 29 <211> 19
<212> DNA <213> artificial <220> <223> priner kBl rev. <400> 29
gcggectgac tggagatttl9 <210> 30 <211> 24 <212> DNA <213> artificial

<220>,5223> r kB2 <400> 30, JfpadeLlagi2itctttacct gcaa24 <210> 31
<2118°%% <@“_‘£’>L'[m1 2%’5‘5 arORridial <220> <223> primer kB2 rev. <400>

31 «400> 22
$1n Gln Ser Tyr Glu Asp Pro Leu Thr
5

<210> 23

<211> 31

<212> DNA

<213> artificial

<220>
<223> CDR-L1 nucleotide

<400> 23
aaagtgttga ttatgatggt ggtagttata t 31

I
<210> 24 '
<211> 9
<212> DNA
<213> artificiaji

<220>
<223> CDR-L2 nucleotide

<400> 24
gctgcatec 9

<210> 25

<211> 27

<212> DNA

<213> artificial

<220>
<223> CDR-L3 nucleotide

"<400> 25
cagcaaagtt atgaggatcc gctcacg 27

<210> 26

<211> 21

<212> DNA

<213> artificial

<220>
<223> primer NFKBIA

<400> 26
gaaccccagc tcagggttta g 21

<210> 27

<211> 20

<212> DNA

<213> artificial

<220> .
<223> primer rev. NFKBIA

<400> 27
gggaatttcc aagcecagtea 20

Page 9



gggactcagt ttctttacct gcaa24 <210> 32 <211> 199 <212> DNA <213> hono
sapi ens <400> 32 at ggtgtgaa ggacacctga ctgggctgaa agctaagttc
taactttgcc cctcttacta60 accagctatg tgactctcct gggaactttt agggactcag
tttctttacc tgcaaaat ggl20 ttcaatgcaa gacttta ta acgtaatggg aactttcctt
ttccataaaa, et ggggaat c180 aagaggt RRPLEOZL-5T2Yyal199 <210> 33 <211> 111
<21232%%A %513> mus nmuscul us bepl4021_ST25 <400> 33 cgt acgggct

gttt katA-capict gcaaaat gattccgtgc aggcctccaa aactgtaata ggaactttcc
ttttedbbcaadadt gbyjgag t ggt gaggt a aaccgectctt g

<220>
<223> primer kBl

<400> 28
aggcccagtg ccttattacc a 21

<210> 29
<211> 19
<212> DNA
<213> artificial

<220>
<223> primer k8l rev.

<400> 29
gcggectgac tggagattt 19

<210> 30

<211> 24

<212> DNA

<213> artificial

<220>
<223> primer kB2

<400> 30
gggactcagt ttctttacct gcaa 24

<210> 31
<211> 24
<212> DNA
<213> artificial

<220>
<223> primer kB2 rev.

<400> 31
gggactcagt ttctttacct gcaa 24

<210> 32

<211l> 199

<212> DNA

<213> homo sapiens

<400> 32
atggtgtgaa ggacacctga ctgggctgaza agctaagttc taacttigcc cctcttacta 60

accagctatg tgactctcect gggaactttt agggactcag tttctttacc tgcaaaatgg 120
ttcaatgcaa gactttagta acgtaatggg aactttcctt ttccataaaa ctggggaatc 180
aagaggtaat ctcttttga 199
<210> 33

<211> 111

<Z212> DNA

<213> mus musculus
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<400> 33
cgtacgggct gttttattca tctgcaaaat gattccgtgce aggcctccaa aactgtaata 60
ggaactttcc ttticcatca aactgaggag tggtgaggta aaccgctctt g 111
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