AVATOXI N- ARVED TARGET- BI NDI NG MO ETI ES FOR THE TREATMENT OF CANCER FI ELD OF
THE | NVENTI ON The invention relates to tunour therapy. In one aspect, the
present iwoentoase3nel ates to conjugates of target-bindi rgTrr2@bioex0@nd
toxins that are useful in the treatnment of cancer. In particular, the toxin
is an amatoxin, and the target-binding noieties (e.g. antibodies) are

di rected agai nst tunour-associ ated antigens, such as epithelial cell

adhesi on nol ecule (EpCAM. In a further aspect the invention relates to
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conjugates and to the use of such target-binding noiety toxin conjugates
for the preparation of such pharnaceutical conpositions. The targetbinding

noi ety toxin conjugates and ph?rMHEqﬁk, eRPBROSI tions of the invention
are useful for the treatnent of cancer, 1 n particular adenocarci noma, such

as pancreatig cancer i I
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| asts too ["ong, ergo programred cell death (apoptosis).
Epi t hel biadling ehdietydhrini conjugstes @nd @hﬁmachmiqahbomp@sltlwrﬁsthe rm\m:tlem atecusefah CAM

CD326) Ls one of the hest-studied.t et, antigens on unor.s
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(Bal zar et al., 199 9) It is overexpressed in the myjority of

adéeldocar ci nomas (Wnter et al., 2003; Went et al., 2004). In particular,

EPCAM expression | S ERRRERAIAL -RRIRYPLALLIAB SHaGERE FRAGE! . epithel | a

ovari an cancer, cholangiocarcinona, pancrea enocar cl noma andsquanous
cell head and neck cancer. Increased EpCAM expression is indicative for a
poor pr s> I n breast and gal | bl adder carcinomas (Gastl et al., 2000;

Varga et al . Amdff¥ns aRic§@R peptides composed of 8 amino acids. They can be isolated from
Amanita phalloides mushrooms or prepared from the building blocks by synthesis. Amatoxins
20  specifically inhibit the DNA-dependent RNA polymerase II of mammalian cells, and thereby
also the transcription and protein biosynthesis of the affected cells. Inhibition of transcription
in a cell causes stop of growth and proliferation. Though not covalently bound, the complex
between amanitin and RNA-polymerase II is very tight (Kp = 3nM). Dissociation of amanitin
from the enzyme is a very slow process what makes recovery of an affected cell unlikely.
25  When the inhibition of transcription lasts too long, the cell will undergo programmed cell
death (apoptosis).
Epithelial cell adhesion molecule

Epithelial cell adhesion molecule (EpCAM, CD326) is one of the best-studied target

antigens on human tumors (Trzpis et al., 2007; Baeuerle and Gires, 2007). It represents a type
30 I membrane glycoprotein of 314 amino acids with an apparent molecular weight of 40 kDa
(Balzar et al., 1999). It is overexpressed in the majority of adenocarcinomas (Winter et al.,
2003; Went et al., 2004). In particular, EpCAM expression is enhanced in node-positive

breast cancer, epithelial ovarian cancer, cholangiocarcinoma, pancreatic adenocarcinoma and



et al., 2002; Spizzo et al., 2004). Inportantly, EpCAMis expressed by
tunor initiating or cancer stemcells in mammary, col orectal and pancreatic
carci nomnesOQAo/Ha3p et al., 2003; Dal efba et al., 2007; PCI/EPR018/002202007) .
EpCAM speci fi c nonocl onal anti bodi es have been used as a di agnostic tool
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anti bodi es HEA125, OKT3, PA-1. Furthernore, the inhibitory effect of
t he§e dmbgrbyetads2007;tlhet gr,@007Br ati on of breast cancer cells (MCF-7),
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cancer, pafticularly those being therapy resistant, or poorly responding to
actoal Jonpavdtes bbhemakis.and Aetigsdsent i nvention fulfils these and ot her
needs. For exanple, the inventors found out in the experinments underlying
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chinmeric anti body huHEA125 exert their inhipbi tor¥ effect, at .a concentration

that i $OHB&RIES GRhAMRISHIRN A breastcemee Pl IMRT e dbakifiie hymrhargp cells
comgug@?) 2id Themphdis calsludkd) WIRsHREG the inventors di scovered that
conj ugat s’ conprising amat oxi ns and EpCAM specific antibodi es cannot only
inhibit proliferation of breast cancer cells but are surprisingly also
capabl e of i nhi bi tlJ nﬁ%ﬁ roi}i ferati @n of pancre%tg‘zc ad@nocarci nona cells,

col orectal cancer EEFNEALAREBEHEY HAGERCHNETHE MBERRY T S VENG®™N i onal 1y, the

i nventors fgﬁ{nd out that, choosing a particular Ii_nkage_poi nt in the
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treatment of other types of cancer, particularly those being therapy resistant, or poorly

résponding to actual tumour therapies.
The present invention fulfils these and other needs. For example, the inventors found
out in the experiments underlying the present invention that conjugates comprising amatoxins
25  and the new chimeric antibody huHEA125 are capable of inhibiting tumour cell proliferation
at much lowef concentrations than the conjugates described in the prior art. In particular,
conjugates comprising amatoxins and the chimeric antibody huHEA125 exert their inhibitory
effect at a concentration that is about one hundredth of the concentration needed when using
conjugates of the prior art. Furthermore, the inventors discovered that conjugates comprising
30  amatoxins and EpCAM-specific antibodies cannot only inhibit proliferation of breast cancer
cells but are surprisingly also capable of inhibiting proliferation of pancreatic adenocarcinoma
cells, colorectal cancer cells, and cholangiocarcinoma cells. Additionally, the inventors found
out that choosing a particular linkage point in the amatoxin part of the conjugates yields

highly effective target-binding moiety toxin conjugates (in particular antibody toxin



wi shing to be bound by a particular theory, this latter advantage m ght
be.explained in that the amatoxin is e%ficiently rel eased fromthe

t ar get - biwoi2at/1di36t y anmat oxi n conjugate i nsi de the tar @ET/EP010/082206 not
outside the cell. The above overvi ew does not necessarily describe all
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first as resent invention relates to an antibody toxin conj u(j%te
for therdunda@xiOiit tof2x3@ntMpend thatnarerhighlyospmeificofar thieinotaeget @ells oWatheat al

cancer i.n.a patient, wherej.n the conjugate c rises (i) an, antibody or
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optionally a linker Ll . In a second aspect the present invention relates
to an targéticeldput notiontsidmihegalle conprising (i) an antibody or an antigen

bi ndi f th f ificall i ndi t i thelial | |, adhesj
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t her eofpveafip.i ses: (a) the heavy chain of huHEA125, wherein the heavy chain

is selected fromthe group consisting of: (al) the nenbrane-bound form of
t he heavy chain according to SEQID NGO 1, wherein the variable domain of

t he heavy chain VH as shown is%@%j@%\ﬁxﬁﬁ?ﬂwi ses between 0 and 10
an

am no aci d exchanges, between 0 amno aci d del eti ons and/ or between

0 d 10 amno acid addjtions positjoned jn the fr. rk regions of VH,
andD wher e n1% RS ARG (e ORER Totenlie FHalss o aRATOAD SHomroTieaedsr 0
26 conpehnRrat BEpARAALE candtr, IdhobHgiRarEAdIn£68 RE1RG&Tal RRLMEE A patiéiidwhErefm NO
acid del etions and/or between 0 and 10 am'no acid additions; and (a2) the
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del et i gﬁz opfidhally HRaN&dn.0 and 10 amino acid additions positioned in the
framework regions of VH and wherein the constant domain of the heavy chain
as!Zhown i nIISRQs¢@nspect thenpresed sinyentigne felatea ig a0 aatibedy 4418 Woiueatyes,

a1 baapifi 10, 3 AR b O, S O i AR MosBeht BRReq? SRSEPBIAMER 1)

wher ei ppitheial aell adhesiciomedlacudé (EpEAMPGhvhabiai theVAntid®dg hawin iaftiSenOblndigO: 12
conprises between O and 10 am no, aci d _exchanges, between 0 and 10 am no
aci d dErEDFRnbereRf comPREssMERN e BeryY 1hamne g%%«b‘élz%dﬁli‘?rf“&rfée BEEYM PR i n

e, " SN v Sy oL Aegnsiebate JOLr i nids g
ex¢hange®rdibgta8EQ 1D NGY 11 &hardim theacirble domain of the heavy chain VH as shown in
SEQ ID NO: 3 comprises between 0 and 10 amino acid exchanges, between 0 and 10 amino
acid deletions and/or between 0 and 10 amino acid additions positioned in the framework
regions of VH, and wherein the constant domain of the heavy chain as shown in SEQ ID NO:
26 comprises between 0 and 10 amino acid exchanges, between 0 and 10 amino acid deletions
!5  and/or between 0 and 10 amino acid additions; and (a2) the soluble form of the heavy chain
according to SEQ ID NO: 2, wherein the variable domain of the heavy chain VH as shown in
SEQ ID NO: 3 comprises between 0 and 10 amino acid exchanges, between 0 and 10 amino
acid deletions and/or between 0 and 10 amino acid additions positioned in the framework
regions of VH, and wherein the constant domain of the heavy chain as shown in SEQ ID NO:
30 27 comprises between 0 and 10 amino acid exchanges, between 0 and 10 amino acid deletions
and/or between 0 and 10 amino acid additions; and (b) the light chain of huHEA125
according to SEQ ID NO: 11, wherein the variable domain of the light chain VL as shown in
SEQ ID NO: 12 comprises between 0 and 10 amino acid exchanges, between 0 and 10 amino

acid deletions and/or between 0 and 10 amino acid additions positioned in the framework



del etions and/or between O and 10 am no acid additions; (ii) an amatoxin;
and (iii) optionally a linker L2. In a,third aspect the present invention
rel at es twoan10ansédpody toxi n conj ugate accordi ng to thePSEFFAQ0A8I28€t f Or
use in nedicine. In a fourth aspect the present invention relates to an
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moi ety 1k 8N amatoxin; and (iii) optionally a linker L3; wherein the
amatoxin is connected to the target-binding noiety or, if present, to the
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according to the fifth aspect for the treatnent of cancer in a patient,
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cancer, ,chol angi gcarci nona,. breast cancer, colorectal cancer, .| ncer,
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mel@noaid colenlkkesdes and nal i gnant | ynphoma. I n an eighth aspect the present
invention relates to a pharnmaceutical conposition conprising the antibody
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erent amat oxl ns. ers in bo ype ( 1 to designate’t he
st andacdnjngatb ec¢ondjngfo thedifth gpectdor nse iacnakcihor m ng t he amat oxi n. The nost

i mpor t ant cmbon atons in ﬁ{? no aci.d 3 are Ilabel | ed_wi Ig) %eek I.etttter .a, b,
g, and d. THE& SHRTUNBEPE' iy PHECIBE-TERE: 1P a0es {ha SHGRR &jicy toxin
t rypt oph&jgatk -aBeordffig® thE it Sspedt forltfe Bbfitheah8MBarcBH fﬁ)ﬁgﬁtiéﬁt, Wherein thd 9.
2 shows a conparison of the binding affinities of huHEA125- Ama and
cancer is selected from the group consisting of pancreatic cancer, cholangiocarcinoma, breast
20  cancer, colorectal cancer, lung cancer, prostate cancer, ovarian cancer, stomach cancer,
kidney cancer, malignant melanoma, leukemia and malignant lymphoma.
In an eighth aspect the present invention relates to a pharmaceutical composition
comprising the antibody toxin conjugate according to the first aspect or the second aspect or
the target-binding moiety toxin conjugate according to the fifth aspect and further comprising
)5 one or more pharmaceutically acceptable diluents, carriers, excipients, fillers, binders,
lubricants, glidants, disintegrants, adsorbents; and/or preservatives.

This summary of the invention does not necessarily describe all features of the

invention.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the structural formulae of different amatoxins. The numbers in bold type
(1 to 8) designate the standard numbering of the eight amino acids forming the amatoxin. The

most important carbon atoms in amino acid 3 are labelled with Greek letter a, B, v, and 8. The



huHEA125 to target cells by a binding conpetition analysis.

EpCAM expressing Col 0205 cells were ingubated with a fixed anount of

di rectly WOP@WabsSbed nouse HEAI 25 anti body. Bindi ng t ®@CTrapgen/062bé s was
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cell proliferation caused by Amanitin-armed anti body huHEA125
Amani tutwgrisrﬁut@ngntmngeantu body Xolair(r), and free Amanitin. Fi g. 5 shows
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DETAI LED DE?%;RI f -srlllocv]v\é gorIlgaEnslouvo ecllr}Libition of Capan-1 cell proliferation caused by
Amanitin-armed antibody huHEA125, Amanitin-armed control antibody Xolair®, and free
Amanitin.

20 Fig. 5 shows a comparison of the inhibition of Colo205 cell proliferation caused by
Amanitin-armed antibody huHEA125, Amanitin-armed control antibody Xolair®, and free
Amanitin.

Fig. 6 shows a comparison of the inhibition of MCF-7 cell proliferation caused by
Amanitin-armed antibody huHEA125, Amanitin-armed control antibody Xolair®, and free

)5  Amanitin.

Fig. 7 shows a comparison of the .inhibition of OZ cell proliferation caused by
Amanitin-armed antibody huHEA 125, Amanitin-armed control antibody Xolair®, and free
Amanitin.

Fig. 8 shows the inhibition of BXPC-3 cell proliferation caused by Amanitin-armed

30 antibody huHEA125, and Amanitin-armed control antibody Xolair® and free Amanitin for
comparison.

Fig. 9 shows growth inhibition of BXPC-3 tumor xenografts in NOD/SCID mice after
huHEA 125-amanitin treatment.



Definitions Before the present invention is described in detail below it
is to be understood that this invention is not limted to the particul ar
met hodol o§Q,20v1as@060l s and reagents descri bed herei n asPCha&POBY220@ry. |t
is also to be understood that the term nol ogy used herein is for the

pur pose of Ol &Y | ellar: I_ent, W h 0t to
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appendédHEAd2frmmapitiretgeataiefii. ned ot herwi se, all technical and scientific

ternms used herein have the sanme neani ngs as commonly understood by one of

ordinary skill in the art. Preferably, the terns used herein are defined as
described in "A nmultili %ual | ossary of biotechnol ogical terns: (IUPAC
Recommendati ons)", LeuenBEFAJeFD DESGRIEFIONQGEHE IBVENTHN Kol bl , H. eds. (1995),

Hel veti ca Chim ca Acta, CH 4010 Basel, Switzerland). Throughout this
speti f Dedimitionsand the clai ms which follow, unless the context requires
ot herw se, rd "conprise’, .and vari.ations ch as _"conprises"” d
"conpri si ng&a{%%\éulﬁlje Brees‘arhcfre“r’es(%lootxl)ld1 St(%sclnrarbpewnt e{eziﬁi %g?\ﬁ”sf on t% eaungflés Oeogaﬁrﬁﬁtt eger
or st emhi®in@hasip iLhot IthREL ISR pasti@ida ethodslbgy, (Ro@¥6ls sl GBaghtsddascabher

i nteger or step or group of integer or ste[lal. Several docunents are cited

t hr oughesin astbeseanay waryt Kisalsy kb nrderstend thetthp tamin¢lagyibiedrherain icfor dhie
herein_(j i A | . S . i.cations. i L

pub 1 c2eiFSe UFUERrBlne, AR emBRiR AR, o8 A ABEE lifdiCine spope of

Ac t@s s itlenpiesen dnvaripnewhieh swithrbe dinvies! 61l . Hy, thehgipeaded vlaims.oUnlesd dafinéds
hereby i ncorporated by reference in its entirety., Nothing hereinis to be
Const 1 QUETse telicd Bl SeRaitiia 1S Brdera e e AP EES 65 CHmTonlt o
such di,5840854 Bygﬁe)ﬁf&td‘ijﬁar?%kiﬁrih%e ipvention. The term "target-bi ndi ng

noi ety”, as used herein, refers to any nolecule or part of a nolecule that
can speci fi Cadferpbly; et teomausedripe¢inrmnt defiled asrdesaibtgdtin €A mopdingRaledlessand

t ar get bi.ndi n ieties in cont ext of .the, present applicatjon e ()
ant | bodt BitindiRefeal im0 B R oot rebegr stk Sy st ard
pr @ ei RpIblaAdeds (19050 W dticadGifliAPA ARRCF-401 0 W84 Hiidii@dyoi et i es”
suitable for use in the present invention typically have a nol ecul ar nass
of 40 000 Ddhfat@h@mehisgpeeification andithe claims whichgblloweuplesssthacontspt feguiréson
the ter "t ar.get l,ecul e",and "t.ar.qget itppe".,.respectively., refers to
an ant PUBRSRATEoBD; S5 sr B a5 e ad RRBEr A, ek Bringl ot B o
bound Rydéstodd geimpliyrHé REIEMESYa statedliffeadd ot stéifort glodplof IS o steps But
t umour associ ated antigen, in particular an antigen or an epitope, which is
pr esenfiobthe ereugion phawy etheiintegst ongeror graBR Pl WEdEer ONHER i n an i ncreased
copgentrati d ' e teri fi af | r o the
surface of SarctRaG e ol bl ARbyBlAE e AP dritlsallesthcaof “ERAY BF e
documents cited herein (including all patents, patent applications, scientific publications,

manufacturer's specifications, instructions, GenBank Accession Number sequence

submissions etc.), whether supra or infra, is hereby incorporated by reference in its entirety.

Nothing herein is to be construed as an admission that the invention is not entitled to antedate
25  such disclosure by virtue of prior invention.

The term “target-binding moiety”, as used herein, refers to any molecule or part of a
molecule that can specifically bind to a target molecule or target epitope. Preferred target-
binding moieties in the context of the present application are (i) antibodies or antigen-binding
fragments thereof, (ii) antibody-like proteins; and (iii) nucleic acid aptamers. “Target-

30  binding moieties” suitable for use in the present invention typically have a molecular mass of
40 000 Da (40 kDa) or more.

In the context of the present application the terms “target molecule” and “target

epitope”, respectively, refers to an antigen and an epitope of an antigen, respectively, that is

specifically bound by a target-binding moiety, preferably the target molecule is a tumour-



epitope is present on the surface of one or nore tunmour cell types but not
on the surface of non-tunour cells. The term "anti body or antigen binding
fragment wheswofse3as used herein, refers to i mmunogl obulPChi/EPRé18603266 and

i mmunol ogi cally active portions of inmunoglobulin nolecules, i.e. nolecules

that cQuisRiafededhti@Bh,iid rtleu'ini'eﬁgarﬁ ﬁ‘otrilﬂte (B PSR ¢ 1‘e§€'ﬂt|o\b IIHEQQFfa@é’of
RTTR

antigen. Also co I’IS are i munogl obuli e proteins that are selected
t hr ouglon¢ enhnomuemaumodellduypgs if an iexwapdde corpkatyaio spd/ary it @ diffecérfti stexid y

bind t t | | e, . to the t t i M T .
im0 GPURAHR e Bepued sp bR suItReR AL MOR EaRESlsr PAFSTP Pheeich aieen g
I gE, | QMtoﬂeglrs) prés@ft G thel ﬁl}@ace of %ﬁ@ of Shdde tuxhglg eellI §58s bhtdfe?.on! tﬂ@%urﬂa%f and

| gA2) or subcl ass of i mmunogl obulin nolecule. "Antibodi es and
antﬁgemomtmdourg:eﬂsagrrents t her eof sw tabl e for use in the present invention

i ncl ude, ar.e_naqt ted to nal oval en

b Spac i o ThErEmD Stttk S o er PRAdBe ARRpenToftaE O i s BER, 8ets 1o
parti C%ﬁfun@&ﬂi@f B8R bulcsl SaRETUirA BbloMtalt i 4BVEC aﬁtdnbodf efmm&hé@bsulghai n
ant i bodi es ﬂe.g. scFv), Fab fragnents, F(ab')2 fragrrents fragnents

pr oduc@wlw es, Fabmelepiles giab ﬁomtiamr anr gntigenzriading site (r;hatt ammipespestiiqatly binger Pp.
o2 g, ARAOOSHLAS A binlr i SLUBL R rokfte B | DO UeRRicly BRbUEH O

€.g., entron

epil 0 op edvhAduegintludihze ﬂirs‘ex@xfnp&ophsge dlﬁﬂaﬁmpemﬁbﬁll}sbﬂﬁﬁ te ahardetmolesuleheg.
antigen-hinding fragnents are human anti gen-bi nding anti body fragnents of
the pr é%&mtaigﬁ BWE‘TU@) KPSAM; hbe ua@un%&lpblarrbmﬁ&ﬁcuw iy gntiqugenn teppf anghg

F(ab') 20eR g v

i sul F 5B 1% TR T Bed ST 1), SO E SRS 1805, BRES 9564, 1241 g
domai nIgM) ogemchsndf mmansgloiadin ﬁuomymnt‘antlbasmémlmmgntmengjmdmga‘ra'gments
anti bo rise the variabl e domain al one o L.n,conbi nat

with t r%‘ift |SP%%'C§‘3 gp ‘%a?eriBr‘F‘? BIFSEHt 1nKeEntioy IPE)\R;&?rgbUt H‘F‘h@}%t BYFd ko I@_Yé1

CHps  antbrGERnSO MM alehY, %@sgegﬁilcuﬂ@grdda }C)Jr%QtCI %ﬁﬂéﬂe@fﬁca'iﬁnﬁﬁt hgﬁanéb&'ftimg

fragments al so’ conprising any conbi nat of variable domain(s) wth
hi nge mpedicolar COR-gGHied),GldmmamizedHer doneriesantibodies)cuigle chaiatingibpdics tﬁeg

i nvent i fro ~Lanmal origin inclu |rd and nmamm

br of or SE1): THb A oR B0 A9° drEt i e progutd st B BHeferiny oy
sheep Gabbifes ﬁo%abg&bﬁq&oﬂlﬁ% parelal., hpygse, nakoboldicsk @Rti-ilifotypic (anti-Id)
particularly preferred that the anti bodi es are of human or mirine origin.

As used@ntieadigsn(inclpdingne.antanbiddi aibories|taratibpdich ofitbe imventing), tand eniiope- aci d
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F(ab'),, Fd, single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (dsFv) and
fragments comprising either a VL or VH domain. Antigen-binding antibody fragments,

25 including single-chain antibodies, may comprise the variable domain(s) alone or in
combination with the entirety or a portion of the following: hinge region, CL, CH1, CH2, and
CH3 domains. Also included in the invention are antigen-binding fragments also comprising
any combination of variable domain(s) with a hinge region, CL, CH1, CH2, and CH3
domains.

30 Antibodies usable in the invention may be from any animal origin including birds and
mammals. Preferably, the antibodies are human, rodent (e.g. mouse and rat), donkey, sheep
rabbit, goat, guinea pig, camel, horse, or chicken. It is particularly preferred that the
antibodies are of human or murine origin. As used herein, “human antibodies” include

antibodies having the amino acid sequence of a human immunoglobulin and include
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e a- SO FAm e Eratn A6 ABRTIONY B e THOBRA Lo,
amanul gl fher 3i%hemical derivatives thereof; further all semisynthetic analogs thereof; further all
synthetic analogs thereof built from building blocks according to the master structure of the

)5  natural compounds (cyclic, 8 aminoacids), further all synthetic or semisynthetic analogs
containing non-hydroxylated amino acids instead of the hydroxylated amino acids, further all
synthetic or semisynthetic analogs, in which the thioether sulfoxide moiety is replaced by a
sulfide, sulfone, or by atoms different from sulfur, e.g. a carbon atom as in a carbaanalog of
amanitin.

30 Functionally, amatoxins are defined as peptides or depsipeptides that inhibit
mammalian RNA polymerase II. Preferred amatoxins are those with a functional group (e.g. a
carboxylic group, an amino group, a hydroxy group, a thiol or a thiol-capturing group) that
can be reacted with linker molecules or proteins, such as antibodies or antibody fragments:

Amatoxins which are particularly suitable for the conjugates of the present invention are a-
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TR 0 o T MR b A RegBs e e
i n thepaent letnp@fmd hEhys, efe fidnal@p lof cat iapnatoxed’eras itoisaused| basing refeas to a
| ner ea%gr?lpound that is structurally related to any one of a-amanitin, f-amanitin, y-amanitin, e-
amanitin, amanin, amaninamide, amanullin, and amanullinic acid as shown in Fig. 1 and that
exhibits at least 1% (more preferably at least 5%, more preferably at least 10%, more
)5  preferably at least 20%, more preferably at least 30%, more preferably at least 40%, and more
preferably at least 50%) of the inhibitory activity against mammalian RNA polymerase II as
compared to at least one of o-amanitin, P-amanitin, y-amanitin, e-amanitin, amanin,
amaninamide, amanullin, and amanullinic acid. An “analog of an amatoxin” suitable for use
in the present invention may even exhibit a greater inhibitory activity against mammalian
30  RNA polymerase II than any one of o-amanitin, f-amanitin, y-amanitin, e-amanitin, amanin,
amaninamide, amanullin, or amanullinic acid. The inhibitory activity might be measured by
determining the concentration at which 50% inhibition occurs (ICso value).

A “linker” in the context of the present application refers to a molecule that increases

the distance between two components, e.g. to alleviate steric interference between the target-
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present, it is preferred that chem cal groups are at the distal and
pr oxi mape ehithess stryssurel elRments AYCRF Riiceent Hbthedniker more dge Rnge. Coty m‘ﬁgthree

ot Bl @ oS e SR At et ol
to a rdsutfide windt has h1&dqettoeﬂl ithmedd ithgy linkoérdtay to be staghed either in a single step or in
25  two or more subsequent steps to the amatoxin and the target binding moiety. To that end the
linker to be will carry two groups, preferably at a proximal and distal end, which can (i) form
a covalent bond to a group, preferably an activated group on an amatoxin or the target
binding-peptide or (ii) which is or can be activated to form a covalent bond with a group on
an amatoxin. Accordingly, if the linker is present, it is preferred that chemical groups are at
30 the distal and proximal end of the linker, which are the result of such a coupling reaction, e.g.
an ester, an ether, a urethane, a peptide bond etc. The presence of a “linker” is optional, i.e.
the toxin may be directly linked to a residue of | the target-binding moiety in some

embodiments of the target-binding moiety toxin conjugate of the present invention. It is

preferred that the linker is connected directly via a bond to the targeting moiety, preferably at



enbodi nents of the target-binding noiety toxin conjugate of the present
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As used herein, "treat", "treating" or “treatment” of a disease or disorder means
accomplishing one or more of the following: (a) reducing the severity of the disorder; (b)
limiting or preventing development of symptoms characteristic of the disorder(s) being

25  treated; (c) inhibiting worsening of symptoms characteristic of the disorder(s) being treated;
(d) limiting or preventing recurrence of the disorder(s) in patients that have previously had the
disorder(s); and (e) limiting or preventing recurrence of symptoms in patients that were
previously symptomatic for the disorder(s).

As used herein, "administering" includes in vivo administration, as well as

30  administration directly to tissue ex vivo, such as vein grafts.

An “effective amount” is an amount of a therapeutic agent sufficient to achieve the
intended purpose. The effective amount of a given therapeutic agent will vary with factors
such as the nature of the agent, the route of administration, the size and species of the animal

to receive the therapeutic agent, and the purpose of the administration. The effective amount



i nt ended purpose. The effective amobunt of a given therapeutic agent wl|
vary with factors such as the nature gh the agent, the route of

adm ni st r0i2019/11563¢ si ze and speci es of the aninal to r@CEiRPRO1I062206

t herapeutic agent, and the purpose of the adm nistration. The effective
amount i;n B¢ ndiduy %é'm&ﬁ%@ d%ﬁﬁe@%ﬁﬂr’i@aﬂg%}e %l&il‘l&ﬁhﬁ%a@%cé‘orﬁﬁié ted
artisan according to established nethods in the "art. "Pharmaceutically
accept abthblishee areshaslopr theedt. by a regul at ory agency of the Federal or a state

government qf,listed.in the U S, Pharmacopei,a or ot her general ecogni zed
Dhar mmcopei arbtraGEtically arkeniiols” MRS ABPBNGA DY AL SELAIyY MRSty e Feae
Embodi g staflf gbt@nhBanest 1ised Tiether € thakfi&Pei00r Wildr g18a§ fedbgtieed
described. In ?he foll owi ng passages different aspects of the invention are
def  neghamnasopaia flatust in arfpels, anpwote pastiddaily sdhuyragnsbe conbi ned with any

ot her aspect or aspects unless clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be
conbi neghbddide@dyf Gleheventioat ure or features indicated as being preferred or
advant ageous. In a first aspect the present invention is directed to an
ant i body t odibg Rresgntgayetioar wilhewopy dgt fisther glesgrhedr datthe follawang passages

Chol angl G ABORRr B FOLRIRCHEUCBRICR! bl BuRR EER ol LRt oy b

conj ugafe conprises |e) an ant’l oay or “antigen binding ragmantn &reot
spéci f icombinedbiwithi a4y bthemspyet tarpaspetts epilessetleadly dadicatad e sthencontaeg ule
(EpCAM; (ii) an amatoxin; and (iii) optionally a linker. In a preferred
enmbodi Rericuls, ayefeaiureindicatrd-as being preferedipr aAvaniagegen Mswrke Fynbingd vath

t her eof, .| ] ; ody, a chineric

ant i bo&n?%gégge%ﬁmﬁﬁﬂ{ };‘% %ﬁ?%gﬁegggeﬁéﬁénf%gg(gg%ﬁﬁ%g%i a human anti body.
I n a preferied festhopéarthet prefent yvehiiorsts disptedito thantbddygerinbiangligate for dlggrent
is selected frgmthe. rou chngisu ng.of Fab, F(ab') 2, Ed, Fy, i

si ngl e TERTIGRt pYPancrptigicanser; delangincatsinarea, og spipyectal gances i patieh WABGH ment
thes eP'tﬁé’B@anéatER:@ﬁi\ﬂrisés &) #PhiRRyOb: Qﬁ{@'ﬁ HREAM frhfin éntPhefBE 'specifically
enbodi nent of "the first aSpect the antibody or the antigen binding fragnent
t her eobirglimgpta srespifape aflapitbEiRg agl reslhesi¢iBEEI¢DINTEPQRM) D)t he aredexincird n of
huHEA125., and/ ﬁ)fﬂ&t he CDR3 domain (SEQ ID NO 25) of the light chain of
huHEA1 38D qRiioRallyg BPKEE 21 'y preferred embodi ment, the antibody or the
antigen bi ngh B%réfé@éﬁ@ﬁbodiﬁl%ﬁﬁ@ff th@%ﬁrdli%&ﬁ tRodibelly bh esescaDRedide m&_&gﬂmﬁts
set forth in SEQID NO 22 and SEQ ID NO_ 25. Preferably, the antibody or
t he anthagee! i seleeigd firemne rdiabadss ebftetaahdidyi @napnapodympsr chiserigsnanighodyprae of

thg,f ol l.owi ng. : CDR. ' | D, NO o] heav i f

hu%l%%ﬁ%z?%?n% ’dorra’ilrﬁgti{g%fg ﬁ(ngg% ‘Egl)g gﬁ &%aﬂe&%ﬁe%\?}y' ?ﬁa?‘/ing%?é&]ecp

huHEA12mbofitent of the first aspect the antigen binding fragment is selected from the group
consisting of Fab, F(ab’),, Fd, Fv, single-chain Fv, and disulfide-linked Fvs (dsFv).

“In a preferred embodiment the epitope of EpCAM is an epitope of human EpCAM.
In a preferred embodiment of the first aspect the antibody or the antigen binding
25  fragment thereof comprises (a) the CDR3 domain (SEQ ID NO: 22) of the heavy chain of
- huHEA125; and/or (b) the CDR3 domain (SEQ ID NO: 25) of the light chain of huHEA125.
In a particularly preferred embodiment, the antibody or the antigen binding fragment thereof
comprises both of these CDR3 domains as set forth in SEQ ID NO: 22 and SEQ ID NO: 25.
Preferably, the antibody or the antigen binding fragment thereof additionally comprises one or
30 more of the following: (a) the CDR2 domain (SEQ ID NO: 21) of the heavy chain of
huHEA125; (b) the CDR1 domain (SEQ ID NO: 20) of the heavy chain of huHEA125; (c)
the CDR2 domain (SEQ ID NO: 24) of the light chain of huHEA125; and (d) the CDRI1
domain (SEQ ID NO: 23) of the light chain of huHEA125. In a preferred embodiment the
antibody or the antigen binding fragment thereof comprises the CDR3 domain (SEQ ID NO:



the CDR2 domain (SEQ ID NO 24) of the light chain of huHEA125; and (d) the
CDRI domain (SEQ ID NO 23) of the qulgt chain of huHEA125. In a preferred
enbodi mrernwothe/amisvbody or the anti gen~bi ndi ng fragnment PChaPR@D/06220@r i Ses
the CDR3 domain (SEQ ID NO 22), the CDR2 donmain (SEQ ID NGO 21), and the

CDR denpithe CBRQR hbnNg S%Qj trlngbhgm%wh@ 'n}gl gp%%ﬁﬁ@% NO: 3opLehfs r ed

enbodlnent t he anti body e antiden bin her'eof conpri ses
t he CDRSawyodmmo( EBiEAI])ZNCIn 25))¢felrb® eﬂb@ﬁmmhmmhm at8ieQyl @ O anfigyn bandchg he

part ic g%“??“g???t??”éﬂ“ﬁﬁ%ﬁj&w& |gf8g%§t}@:jﬁ90éﬁ)h%%ﬁ ﬁ%&?‘%@%@r@

f ragmeno.t fgr eed tl@@@ﬂlsﬁémﬁllﬂe(%DdN@Q@ﬁ oftthe hQQR%héimeﬁ{E@m tihe, COR
domai ns of the heavy chain and the ht chain, i. the anti body or the

ant $ ge paticnldilp gprefesrgdesrnbedimeat fthe campboé)es;)rtthe aemgm) bamdinlg Serprent dherasf set
forth in SE 2 1, 22 24.. and r ef erred, enbodi ment
L0 he compsilis EOR Kot BEGDRS: afiing A B CORI Rt B ey cof
conpr i aR$ thBgit ahbbhi 8. HRen@itiBody ot fike E!n&?%f}i BiRdihp ffagrAélﬁ- } tigfre 3s (REQ | D
NO 3) and/or_variable donain of the light chain (= VL) of huHEA125 (SEQ ID

NO 12pmingpacd W@mqpala&mtfomeﬁ §EQé@]§@b8@L|%ﬁ2,,21ﬂé @mi-?fbody or the
antigen bin Telind er eof |s NO.
3) and the %L g%ma in (%’E@({] CNOOf %Pﬁzquég anF %/n °4 prélfmé ndmg

enb@di fraphefif theRef icomptiséshectariabrR dxﬂﬁmboﬁmhemewge cHziihl(g:eVHbldfdiufB{EAI%gﬁent
t her eof conBrl ses the heavy chain of huHEA125 (sol uble for SEQ ID NO 2)
and/ or @E@ R 3 padier yrripblpdenan ofthy héltmzbalnlfﬁ V) rpfghel (TRRD t he

naspenant] 5?% SEEy AR ParhBl uEaRL Ao RN WTRERg BARREREe

11, 12thet&f chm&é‘s botibtheIVH dbfaill SED RN O=3)iand thd Vacdanaxn ¢YRQIBPINO: 12)
deI eti ofn]g,kér ditions, wherein these am no acid exchanges, deletions, or
additi 8 fz‘ positioned in the constant donains of the heavy chai n

anggor in the,CReRiRAt el FinenObe ttm,eﬁkétgﬂée& hak rhnﬁﬂgédyp or ithe taﬂﬁ%J Al k

regions of the variable domain of y chain an In t
r egi onragimenthhexcaf icaimipasehothei heawy chhie ofi i EAD2S Gsoltbie afopa,r SEQUIIANG: 2)

referred e di ment. he ti.ho ' oml ete | anti bod risin
P & Rasios MedsEREnp o&@a&%&ﬁ@%‘é@ TN 1B, i SabShinght B SR opaa™
hUHEAl%ﬁhﬁﬁE@lQ? ab@or 1o 11 M&@8i Bf RRBERG2Y )éa@l’ﬂ@bﬂﬁph&: ﬁﬂ@ﬁ&ﬁ%ﬁﬁ’y tHnPBEH | ght
chain via a disulfide I|n e and wherein the heavy chains are connected to

each opter upjo ahée.orl,t2ng, 6 -, &k §b9,y10e\k1)) 14i18ull 44 ]cﬁe 16 hkaged 9 or g0hamino

5" 8 NIRRT e b 00 BB B S HOARRR o

( menbr additibmmgy f)é) pORitiSHQ ih[the constant domains of the heavy chain and/or in the constant

domain of the light chain and/or in the framework regions of the variable domain of the heavy

chain and/or in the framework regions of the variable domain of the light chain. In a

particularly preferred embodiment, the antibody is a complete IgG antibody comprising two

!5 heavy chains of huHEA125 (SEQ ID NO: 2) and two light chains of huHEA125 (SEQ ID

NO: 11), wherein one heavy chain is connected to one light chain via a disulfide linkage and

wherein the heavy chains are connected to each other by one or two (preferably two) disulfide
linkages.

In a preferred embodiment of the first aspect the antibody or the antigen binding

30  fragment thereof comprises the heavy chain of huHEA125 (membrane-bound form, SEQ ID

NO: 1) and/or the light chain of huHEA125 (SEQ ID NO: 11). In one embodiment, the heavy

chain of huHEA125 and/or the light chain of huHEA125 each comprise independently from

each other up to 20 (e.g. 1,2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20)

amino acid exchanges, deletions, or additions, wherein these amino acid exchanges, deletions,



NGO 1) and/or the light chain of huHEA125 (SEQ ID NO 11). In one

enbodi nent, the heavy chain of huHEAl 5{ and/or the |ight chain of huHEA125
each conpwp=el/naspendent|ly from each other up to 20 (ePGI/EP2018/00206 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20) amno acid
exchan | o | t1 i.nthe ' ' 3

ol of | aneddihg hB S pORUBHEL b o oo LR Ry B AR,
heavy cbstantgodyaor of thetlight cloais badior dotheifranedwdrk eediogghef thh aviarialbiadborain of t he

framewar k regi pns of, the_ vari abl e domain of the_ heavy .chai.n and/or. in the
1 e deE RS et fthg Mama{cek SRS prare YHEEbIS Gais A fHE L4, cipin. 1 a
partic r SRRk ,anki t4 | t I%ntt,,{; ody
conpri g ﬁ%hm? Iﬁégwgghai ngg%ﬁpﬁﬁﬁgk?g%a{lsdE%&HB%e%gal%gamr?g%%d}?%ht coﬁai ns
of huHBe25cHa8EQ IHIEA 123 YSEQNEY Q1 Dnandhteeoy lighthchiamsi of lodipat2e(CEQ IBne

li ght in.via a disulfide link wherein the h : i
connecils 119 WheRingomdiceky Shaib TS FAGIeG 4p Ore naBi i A StRF ARk R Ay s
In a pkafersin @ RAPP dhdiBire @bnidied tolcath BERELY ohd6r WR{pRLRAbIBtwi ldds st f rom

a-amanitin, b-amanitin, g-amanitin, e-amanitin, amanin, amani nam de,
amanul linkageand amanul linic acid (all shown in Fig. 1), as well as salts,

chem cal der] lye sem:synt i nal ogs, .and synthetic. anal ogs. t.hereof.
Parti cul ar 1 bR Er LB Sk o ARl iR & o A8 eRad 08
amadi N@rantkenitirg Sy-aahhitinsS c-aflahRin, QRIS aimadafanad,| aemullse indyah&Rillitic akad 09s,
and synthetic analogs thereof. In a preferred enbodi nent of the first
aspect @hshewmtinxbig i1y someHcaedalts chemieahidepsefivess sembyptheie gnalogy ande

| i nker ' - . | ' o] i i O.q_ .

or of or LA Coldifee beRoR B alic AR} HAATAAAG S &3 Bnftrdp-dhanihlh apd o

| sol euamasinagpidd)\ed rwely -as Salteuchendcar dagivatidés weih dyyithietio |l aauldigneand symhéicer r ed
enbodi mer]ts f the first aspect, the amatoxin is connected to the anti body
or, if¥HeEENF®to the |inker LI via an oxygen atom bound to the dC atom of

ampg oxi n anmpng RP&érgedgemlgédifnéng é’f:; thD @ikt B%Itféfc?{hg%gﬁg(k}?{l id éb%n%?f@(?/ fh8 ahfibod

connected to the antibody or, 1f prese nker la an estér

| i nkager, iipreschigrto thenkinkg Iol véa theedGatmm |of rzegexin laminbessl 2 ribadFigerdd.sin it
is preferred that am no.acid i s d-di hydroxy-isol eucing.. In preferred
embodt R, PIEIR POblEhdbt Preftet AemHRyPaics “EaHh Eeted 60 P RE B oxi n
or, if hpaRgeMoledctheldie,d-tiMk8foxklisdledifd) am no group present in the _

anti body. In a preferred enbodinent of the first aspect the linker LI is an

al kyl , het efopieksried embogiments oé therfirat 4spest] theamajoxin is ¢panestedtokihayphtibody
Y5400t e BHTRREL Y i A KB o o R Bl )
aspect atides. [1f Bkfarthéd prefermed ithfhe athafoxkid isddnBedied to the antibody or, if present, to
the linker L1 via an ester linkage, an ether linkage or a urethane linkage. In these
embodiments, it is preferred that amino acid 3 is y,6-dihydroxy-isoleucine.

In preferred embodiments of the first aspect, the antibody is connected to the amatoxin

)5 o, if present, to the linker L1 via an amino group present in the antibody.

In a preferred embodiment of the first aspect the linker L1 is an alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl, or a heteroaralkyl group, optionally substituted. In further preferred embodiments of
the first aspect the linker L1 comprises a disulfide bond.

30 In a second aspect the present invention is directed to an antibody toxin conjugate
comprising (i) an antibody or an antigen binding fragment thereof specifically binding to
epithelial cell adhesion molecule (EpCAM), wherein the antibody or an antigen binding
fragment thereof comprises: (a) the heavy chain of huHEA125, wherein the heavy chain is

selected from the group consisting of: (al) the membrane-bound form of the heavy chain



In a second aspect the present invention is directed to an anti body toxin
conjugate conprising (i) an antibody qi an antigen binding fragment thereof
speci fi cawbyotlwmnsisng to epithelial cell adhesi on nol eculP€ET(ERR@AIY2200her ei N
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r eg5 on &agfewrk rezg’mnwfeVBs and Wdersom ﬂteacmnsmhmma@foftthe hh@mgha@h as phayen §hown
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acid excidaddains lpetitiered G ﬂnacfra&ﬁbv(@kgeglﬁns of VH, aﬁd wheran tﬁ¢ cdnst&t domaor 10)

i d del et d/ d 10 1, 3, 4, 5.6, 7,
8 5. G Edicein Phean 6 ALP I Tr QD NGl PRI STt Octid 11 572 Aot
aCfP9f disng &, §EQ 1(9 A}K?no %éid éﬂ@ﬁé@b@ YehPechay mﬁpi@(edg)rmllnzoé 4 Beé 7csht9 Glhal n

shown 'n 2 conprises between 0
4 5 ' 80) Fnig, acgi d@ctlcﬂ_x@)anslm betwasnd andcli{ege§, 1,b23t3wée5|, (0 aﬁd9 m IOé a@mco 1,

2, 3, 4,.5, 8, Qr. el eti,ons tween. 0 and 10
(e.g. Gbldladdgio , ang! (bg the, hg%%]éam Q?%Bﬁ%ligl)zg ai%c?fgm&ﬁogﬁ%ghﬁ hs poartibned
in the t{d pdrRibRY Jforﬁﬁﬁldmﬁe BEht\GhaindVl 284386 @h fin SIBE) TPMD:AIT calapBdes befwdehe®
light chain CL as shown in SEQ ID NO 28 ceggrlses between 0 and 10 (e.g

0, 1, zmd 30 (ag- 6,1,@, 374, 86, 3, 809 o1(dy) amineoacid pxrhangdsahgfaen Be-'mel@r(e(x Qnd 10
(629 13 42 ’515 7 A@ 950r0i50) Jﬂlﬂg ’agl% %%tg)}lgé"&& B‘gmf%gﬁ@ agﬂlla('e%nﬁ 9@/303’

betmeen and ho &cr
addi ti ons,; 7(8] Y, axnla}mhim acid additiohs ippsiciphédimatheyframéwodkeregidng of ‘pL,eﬁmi red

enbodi ment of the second aspect the antlbody r an nent
t her eofVheaip the eanstang dopgin ptpy M £rAndt L 1151 VXEBH%S&H& ﬁg hal n

I's between 0 and 10 (e.g. 0, 1,2, 3,4, 5, 6,7, 8,9, or 10) amino acid exchanges, between 0 and

10 (e.g. 0,1,2,3,4,5,6,7,8,9, or 10) amino acid deletions and/or between 0 and 10 (e.g. 0,

25 1,2,3,4,5,6,7, 8,9, or 10) amino acid additions; (ii) an amatoxin; and (iii) optionally a
linker.

In a preferred embodiment of the second aspect the antibody or an antigen binding
fragment thereof comprises: (a) the heavy chain of huHEA125, wherein the heavy chain is
selected from the group consisting of: (al) the membrane-bound form of the heavy chain

30  according to SEQ ID NO: 1, wherein the variable domain of the heavy chain VH as shown in
SEQ ID NO: 3 comprises between 0 and 10 (e.g. 0, 1,2, 3,4, 5,6, 7, 8, 9, or 10) amino acid
exchanges, between 0 and 10 (e.g. 0, 1, 2, 3,4, 5, 6, 7, 8, 9, or 10) amino acid deletions and/or
between 0 and 10 (e.g. 0, 1, 2, 3,4, 5,6, 7, 8,9, or 10) amino acid additions positioned in the
framework regions of VH; and (a2) the soluble form of the heavy chain according to SEQ ID



selected fromthe group consisting of: (al) the nmenbrane-bound form of the
heavy chain according to SEQID NO 1,,wherein the variable domain of the
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heavy ain _acc abI e do of the
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exchanges, amino acid deletions and/or amino acid additions; and (b) the light chain of

25  huHEA125 according to SEQ ID NO: 11, wherein the variable domain of the light chain VL

as shown in SEQ ID NO: 12 comprises between 0 and 10 (e.g. 0,1,2,3,4,5,6,7, 8,9, or 10)

amino acid exchanges, amino acid deletions and/or amino acid additions positioned in the
framework regions of VL, and wherein the constant domain of the light chain CL as shown in
SEQ ID NO: 28 comprises between 0 and 10 (e.g. 0, 1,2, 3,4, 5,6, 7, 8, 9, or 10) amino acid

30  exchanges, amino acid deletions and/or amino acid additions.
In a preferred embodiment of the second aspect the antibody or an antigen binding
fragment thereof comprises: (a) the heavy chain of huHEA125, wherein the heavy chain is
selected from the group consisting of: (al) the membrane-bound form of the heavy chain

according to SEQ ID NO: 1, wherein the variable domain of the heavy chain VH as shown in



framewor k regions of VL, and wherein the constant domain of the light chain
CL as shown in SEQ ID NO 28 conpriseg,between 0 and 10 (e.g. 0, 1, 2, 3,
4, 5, 6, W02810/95636r 10) am no acid exchanges, am no acPETHEPRE0I003286 and/ or
amno acid additions. In a preferred enbodi nent of the second aspect the

ant | bodeoI Ab-Nkdiiskebhalda of drAOHFe 1! £0f, £81BI %9; of K) dnihohieayy
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and wherein the constant domain of the heavy chain as shown in SEQ I D NC
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VL as shown in SEQID NO 12 compri ses. between 0 and
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regi on n
Chown PSR i HYEEELR Jpfont I RTand 8o e bORIA Uil Y 1y Righe
6, 7, 8haifl,Cloes didwreimi SEQ&DlMOeX&halmgases Hetweenpd erﬁdail@ éadlg chtiodi AehtS, & 71 he
second a pect t he ant i body or an antigen binding fragnent thereof
conpri Sed- o119y apine 3l %‘; Sn of huHEA125, wherein the heavy chain is

sejgcted framyt ﬁ%f@fe@%&ﬂﬂﬁéxﬁ%%e %@cm{daés)pe&thﬁe BBs&N6r B WAL géP bMddg t he
heavy chain according to SEQ I 1, and (a2) the soluble formof the

heavy (ﬂagnwnaﬁmmocﬂ |cng1ptleessEiQ) Iﬂ[@ hﬁavyzbhaaln@f IQWEAR]?-JS legfm:mcthmhna‘df chaimEA1 25

accordl p red e of t cond spect
he. antPESE] Br4bt EhoR SPHaT SPGB hele PHEPaRT oPEns ML PEie FaR sy
chi mer iaecirainkRe B 0D MURE 787 el dohely forh LB hed ey claviti a&uwl&ingrto SBQnan
ant i bodBfNI n a preferred embodi nent of the second as&sct t he antigen

bi ndi ngDiNQgReand (b} theelight cheinfof brHER 2§ reeqsdingrie SEQ Ikab, F(ab') 2,
R
Of t he feparAtthatdds s seldttedafiddrh doshimeric amibogigna deintthmgized antibody, a humanized
antibody or a human antibody. In a preferred embodiment of the second aspect the antigen
binding fragment is selected from the group consisting of Fab, F(ab’),, and Fd.
In a preferred embodiment of the second aspect the antibody is huHEA125 or an
25  antigen binding fragment thereof.
In a preferred embodiment of the second aspect the antibody or antigen binding
fragment thereof specifically binds to human EpCAM.
In a preferred embodiment of the second aspect the amatoxin is selected from a-
amanitin, B-amanitin, y-amanitin, €-amanitin, amanin, amaninamide, amanullin, and
30  amanullinic acid (all shown in Fig. 1), as well as salts, chemical derivatives, semisynthetic
analogs, and synthetic analogs thereof. Particularly preferred amatoxins are a-amanitin, B-
amanitin, and amaninamide, as well as salts, chemical derivatives, semisynthetic analogs, and

synthetic analogs thereof.



fragnent thereof specifically binds to human EpCAM In a preferred

enbodi nent of the second aspect the agptoxin is selected froma- anmanitin,
b- amani t iWO 2g10&rt8G30t i n, e-ananitin, amani n, amani nam de PCAFRAU0I0D2206 and
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an am no group present in the antibody. In a preferred enbadi prent of the
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het eroaryl, a , or a heteroaral kyl group, optionally substituted.
f ur t healkpngf aeterdlkenplo dikyagt, hetfroalkgnyili ¢cloaigpelittetokpclbalkide aryl2hgorgprilses a

disulfid ond. In a third aspect the present invention. is.directed to.the
conj ugé’ﬁa_g‘yg’f Ortf_hBetgr_Q : L gzou, opfigpal s%ﬁ’ﬁﬁmﬁegdil%%er Ipﬁé}grrf%ﬁ?#’ ﬂglgéeﬁésc?f t he
pr esenthd e Mpeaht AnklireCciRthris hagurmiviaat € of the second aspect for the
treatnment of cancer in a patient, wherein the cancer is selected fromthe

group consi &t athyrdodsppetrtbe presens invention is dinestechtyi the spaivgeiew! the togend aspseter
and co%orectal ancer. In a fifth aspect the present invention is directed
to t he EKFYYRCEBY t he second aspect for the preparation of a

phar maceut i ¢ala RARRAEPEItARe REschhervientad i@ dire@éd eaNEE lconjgate PEft the rdecond
wherein the cancer is selected fromthe group consisting of_ pancreatic
cancer aspebfoaibe teatmenheoheancey Wak pateahcuhergindhe garsce it slectethBam the grepm j £t h

T

(iii) opti orlkablﬁ&haasbém k¢ pieSent invention is directed to the ,conjugate of the second as,pect
for the preparation of a pharmaceutical composition for the treatment of cancer in a patient,
wherein the cancer is selected from the group consisting of pancreatic cancer,
cholangiocarcinoma, breast cancer and colorectal cancer.

25 In a fifth aspect the present invention relates to a target-binding moiety toxin conjugate
comprising: (i) a target-binding moiety; (ii) an amatoxin; and (iii) optionally a linker L3;
wherein the amatoxin is connected to the target-binding moiety or, if present, to the linker L3
via the amatoxin amino acid 3, preferably the & C-atom of amatoxin amino acid 3 (see Fig. 1).
In preferred amatoxins usable in the present invention said amino acid 3 is isoleucine, y-

30  hydroxy-isoleucine or y,8-dihydroxy-isoleucine.

In a preferred embodiment of the fifth aspect the amatoxin is connected to the target-
binding moiety or, if present, to the linker L3 via an oxygen atom bound to the 6 C-atom of

amatoxin amino acid 3. It is further preferred that the amatoxin is connected to the target-

binding moiety or, if present, to the linker L3 via an ester linkage, preferably in the form of an



wherein the amatoxin is connected to the target-binding noiety or, if
present, to the linker L3 via the amatgxin amno acid 3, preferably the d
C- at om ofwarratooibe30am no acid 3 (see Ill g. 1). In prefer PEWERREHVONI206 usabl e
in the present invention said amno acid 3 is isoleucine, g -
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enbodi nents of the fifth aspect the linker L3 is present and the conjugate
has onmoidtyt 8 fashdtoxinrig -k k3 (M8 -tarigpt-binding moiety; or (iii) amatoxin-6C-O-

{ oxinede. 12000 - Nt t b i )
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amat oxi n-dCH2- G- C( Q) - L3- O-NHtarget-binding noiety; (ii)
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angt oxi n-d - - (O r = b ndi I - b d
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the target-binding noiety. In a preferred enbodi nent of the fifth aspect
the amBt®&Yn is selected froma-amanitin, b-amanitin, g-amanitin,

e-amani tin Iggg%ﬁeﬁéﬁgua@@%th@ﬁ?tﬂ;ékﬁéc@_the%mﬁ&ﬂ5'4 L& R&h & -4ahditiahown

in Fig. 1), chem cal derivatives, sem synthetic anal ogs,

and sy ftdnednitin, y-amanitin, e-amanitin, amanin, amaninamide, amanullin, or amanullinic acid (all
)5  shown in Fig. 1), as well as salts, chemical derivatives, semisynthetic analogs, and synthetic
analogs thereof. Particularly preferred amatoxins are o-amanitin, B-amanitin, and
amaninamide, as well as salts, chemical derivatives, semisynthetic analogs, and synthetic
analogs thereof.

In a preferred embodiment of the fifth aspect the linker L3 is an alkyl, heteroalkyl,
30 alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl, or a heteroaralkyl group, optionally substituted. In further preferred embodiments of

the fifth aspect the linker L3 comprises a disulfide bond.
In a preferred embodiment of the fifth aspect the target-binding moiety specifically
binds to an epitope that is present on a tumour cell. It is particularly preferred that the target-
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aspect (3@ IprNdGeht).i nvention relates to a target-binding noiety toxin
conj ugat e agfordLngﬁto the fifth aspect for use in nEdi§%H§1 In.a seventh
Nfrtige

aspect the Pt @8etik™ ARSA Tsn PFesPal BYcREO™ Telafeg ef0- BitAtECh PPiIEy RN
CORS UTBLGuBHE Al 1Ol Akl B5RR0H f@icihfle treatment of cancer in a

pati ent, rein the cancer 1S selected fromthe group consisting of
pancreati ¢ tmncsaventhhadpactgthecpresdnt anegntionemdatesc bn @ etarget-binging: nediety ahozay |

| ung cancer, prostate can , _ovarian cancer, stonach.cancer,, kidne
canger CORGEHIGRETRIAB, QDA SaFarCR AT ALy ARG HTEH L Mht b
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, In an eigh,th aspect the pres,ent invention, is directed t,o a pharmaceutic;ll composition
comprising the antibody toxin conjugate of the first aspect or of the second aspect or the
target-binding moiety toxin conjugate according to the fifth aspect and further comprising one
or more pharmaceutically acceptable diluents, carriers, excipients, fillers, binders, lubricants,
)5  glidants, disintegrants, adsorbents; and/or preservatives.

The target binding moiety of the fifth to seventh embodiment is in preferred
embodiments a protein, in particular an antibody. Proteins and in particular antibodies will
comprise several amino acids, which allow the coupling of amatoxins. Preferred amino acids
have free amino, hydroxy, or carbonyl-groups, including Lys, Gln, Glu, Asp, Asn, Thr, and

30 Ser. Accordingly, it is possible to couple more than one amatoxin molecules to one protein
molecule. An increase of the number of amatoxins per molecule will also increase the
toxicity. Accordingly, in a preferred embodiment the ratio of antibody of the first to fourth

embodiment and he target binding moiety of the fifth to seventh embodiment to amatoxin is

between 1 protein molecule to between 1 and 15 amatoxin molecules, preferably 1, 2, 3, 4, 5,



glidants, disintegrants, adsorbents; and/or preservatives. The target
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the invention to proteins or polynmers or they can also be added wth the

ai m t o theetaget-bining moistytpun conjugatestofrthe dnvsnien {Q) Prseias r (pokmpers or they

can also be added with the aim to reduce the adsorption of the target-binding moiety toxin
conjugates of the invention to materials like injection instruments or packaging-materials, for
25  example, plastic or glass.

The target-binding moiety toxin conjugates of the invention can be bound to
microcarriers or nanoparticles in parenterals like, for example, to finely dispersed particles
based on poly(meth)acrylates, polylactates, polyglycolates, polyamino acids or polyether
urethanes. Parenteral formulations can also be modified as depot preparations, e.g. based on

30 the “multiple unit principle”, if the target-binding moiety toxin conjugates of the invention are
introduced in finely dispersed, dispersed and suspended form, respectively, or as a suspension
of crystals in the medicament or based on the “single unit principle” if the target-binding
moiety toxin conjugate of the invention is enclosed in a formulation, e.g. in a tablet or a rod

which is subsequently implanted. These implants or depot medicaments in single unit and



conjugates of the invention to materials |ike injection instrunents or
packagi ng-materials, for exanple, pl a§t2i c or glass. The target-binding
noi ety toxOrRowdfasgat es of the invention can be bound t 8CRIEPROOANI20Er S Or
nanoparticles in parenterals like, for exanple, to finely dispersed

parti chagihaskhk %nﬁ?it%ﬁ@%h‘é)&%ﬁéﬁkt%@tsof E‘&'ch'l&PB%@?mdﬂﬁé% Hréts aliSe.

pol yam no aci ds or polyether urethanes. Parenteral fornulations can afso be
nmodi f i pdlyastee pof incepamlﬁl ogul;ypole: gacidas edlysthet hewréthanes plpelyamiito  acids,

principleg”, 1f the tar noi ety toxin conjugates of the invention
are i nEPE’&‘HE@&aqﬂaW 3t @yEﬁcg zg?dslgd di spersed and suspended form
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parenteras are pre eritisa St &Fi i Zed wat er

i nid uepsiyogyahyishans@bithiske(for. gxandplganTweai®)i ROy gagi C fasi dscidr ebreesofs
wel |l as salts thereof, buffering sub%;)ances for adjusting pH val ues,
subst aRebexyehyleags: don e ¢ieva@péo fagffiqil e 61 @eanud ol SeYspR lgen

car bon r I r t

and onaraer AL AERREGE B o BhEP o] RS e3P B BleBld BB R Ay GRS AR ene
sorbit ans(f(nf @kampm’rmdglyo'[%am(wélb asrpolymeric fadjuvgntaclike, esg. egslamﬁe dextran,
polyoxye nes (for e a | e, G enophor(r) fatty oils. like, . peanut
oi I fyér oligeng, iwhlcéymrﬁ%ic.él e%mlétyo f ergppig SolYaRs likkeb e, g.
et hyl r r ( e r
25 el ?*‘ﬁ@‘%g o TN A TR ARUBARE, Blopflcne gLl nflox e (1))
pol yvi nybspanceolike erg citedeland vies, mhservatives like seg. theezao Iauldmyldthypfom'ﬂ gstei C

or opy! arbmst U srielRENesor sl hgeus Bhe A co P BT ey o

preserywgrAaes |ike, e.g. benzoic acid hydroxypropyl ester and methyl ester,
benzyl al cohol, antioxidants |ike e.g. sodiumsulfite and stabilizers |ike
e.g. EDTA. \Wiesn flonmmlating itep trhermargriveal eemirasiticns nploshe mm@nbfmwnélogr@%ent
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prevent arge PoxIn conj ug es o
i nvent ib@difd moli@N 368 codjugated |0YQI|1@ﬁivl’eﬁﬂl(yd 68 témlmsamaepdlmedtﬂﬁﬁspwd@nré ity

of sediments and/ or conplex form ng agents_ |ike, for exanple, EDT

the resuspendability of sediments and/or complex forming agents like, for example, EDTA
are added. It is also possible to achieve complexes of the active ingredient with various
polymers. Examples of such polymers are polyethylene glycol, polystyrol, carboxymethyl
25 cellulose, Pluronics® or polyethylene glycol sorbit fatty acid ester. The target-binding moiety
toxin conjugates of the invention can also be incorporated in liquid formulations in the form
of inclusion compounds e.g. with cyclodextrins. In particular embodiments dispersing agents
can be added as further adjuvants. For the production of lyophilisates scaffolding agents like
mannite, dextran, saccharose, human albumin, lactose, PVP or varieties of gelatine can be

30 used.
In a further aspect the present invention is directed to a method of treating pancreatic
cancer, cholangiocarcinoma, or colorectal cancer in a patient in need thereof, comprising

administering to the patient an effective amount of an antibody toxin conjugate as defined in

the first aspect.



are added. It is also possible to achieve conpl exes of the active
ingredient with various polyners. Exapples of such polynmers are

pol yet hylwaeoy/msesh, pol ystyrol, carboxynet hyl cell ul os@CTRIPIIO/D228€ r) oOr
pol yet hyl ene glycol sorbit fatty acid ester. The target-binding noiety
toxin conj ugal esiRh akhiet tHeVBidn® hveffloRisSArded tacOmRModldTdrdating ipldréhtic
formulations in the formof inclusion compounds e.g. with cyclodextrins. In
part i codreer, shbbdigivearcimodias pegast eancaxyencelorsstal isencaided pafientiin Reed Bgraghant s.

For the production.qof .lyophilisates ffoldin ents, |i manni

dext r afombduitp ap g butering g phic: it PR OO Bl F i BulP O iseqs e
can bejesed in kit Ririuspdeer aspect the present invention is directed to a
met hod of treating pancreatic cancer, chol angi ocarcinoma, or col orectal
canter in albpatfumher aspechéedpresrat évfentien ifpdirestasdgtopimicHiodtfitreating pangieatic
patient_an effective anount of ' i ju | in
Phe. 11 Puitencbebpe et s, ShsB b RO aledf 0 LR BE o] WBFAL T
et hod cehpiisigabimtifansd Raht patancareffectivd angimednaitagerbindingandietatogar or
coIorectaF cancer_in a patient in need thereof, conprising admnistering to
t he pacewngataps eefinedin the ffffbaspeclof an anti body toxin conjugate as defined
in the third aspect. 5 In a further aspect the present invention is
directed to a nethod of treating pancreatic cancer, chol angi ocarci nons,

br e@st cancer or col orectal cancer Exanneipatient in need thereof, conprising
admnistering to the patient an effective ampunt of an target-binding

noi ety t oXi iy RO NGNS, B8 itkehtibe & éxpldifial inithére desient nod-BmExAMAakpldsn t he
following, the invention is explained in nore detail by non-limting
exanpl es: Exanple 1: Conparison of binding affinities to target cells

bet ween._ant i, body. huH . | ' | LGl R 5 15
171" CrARRIIC S5 Bl Re BEAQSUACHRA: (ke SO HEREn TR, BBHITELS
est abl agbedtibolly beiin eoRjugatd athanieinsieeHEM12§ t he anti - EpCAM nouse nonocl onal

anti body HEAl 25 (Mol denhauer et al., 1987; Monburg et al., 1987). Using
nol&cul ar bi ol ogy techniques this hybridoma |ine was reconstructed to 20

producg @ ClifiBilic a\“'ﬁﬁﬁﬁg““ EA{¥s anti body consisting of the nouse variable
domai ns“hooked up to hunman kappa constant |ight chain and human | gd

const ant he&eyerahpdans add)ehe @sghtors baanestabdidieda HEbddembicald dinesecreting the
EpCAM expr.essi cells with hi af fini =.2.2x1 0.9 iqgh
ool FEMERC A emaia et HEALSs YScladnata Frate 1 o8 Mondhis gt

al., 1987). Using molecular biology techniques this hybridoma line was reconstructed to

20  produce a chimeric version of the antibody consisting of the mouse variable domains hooked
up to human kappa constant light chain and human IgG1 constant heavy chain. The resulting
antibody huHEA125 binds to EpCAM-expressing cells with high affinity (Kq = 2.2x10° M)
and high specificity. The gene sequence and the amino acid sequence of huHEA125
immunoglobulin are shown below:

25
huHEA125 heavy chain
Peptide sequence heavy chain, membrane bound form (IGHV/IGHD/IGHJ/IGHG1; IGHGI is
underlined) (SEQ ID NO: 1):

EVKLLESGGGLVQPGGSLKLSCAASGFDFSRFWMTWVRQAPGKGLEWIGEINLDSSTI
30 NYTPSLKDKFIISRDNAKNTLFLOMSKVRSEDTALYYCSRGISMDYWGQGTSVIVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYT
35 LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGLQLDETCAEAQDGELDGLWT
TITIFISLFLLSVCYSAAVTLFKVKWIFSSVVELKQTLVPEYKNMIGQAP




i mmunogl obulin are shown bel ow. 5 huHEA125 heavy chain Pepti de sequence
heavy chain, menmbrane bound form (I G4l GHD/ | GHI/ 1 GHGL; 1G4 is

under | i n&NP 20BADED NO 1) : PCT/EP2010/002206
EVKLLESGGAEL VQPGGSL KL SCAASGFDF SRFWMTVWRQAPGKGLEW GEI NLDSSTI 0
NYTPSLKDKFI | SRDNAKNTLFLQVSKVRSEDTALYYCSRG SMDYWEQGTSVTVSSA

STKGPS HTFPAVL
saYSLE%ﬁﬁé%gW%%ﬁEW% CPPCPAPEL
LGGPSVFLFPPERKDLERGESRILNEWY SR 4) ) PAPBHEPENIGEINLDSSTI
EEQYNSTYRWEM TYEHRDWEY WEWM@YWGQGTSVTVS SA
LPP§RDELTKN@#&C?@V@W%&W&NNM@WWM@SGVHTFPAVLQS
KL TVDKSRWOQeYfr SE8 ¥MATpi S Y Eghsatyit SR b N RSE MR THT CPPCPAPEL
TITIFI SL FLL§&§¥§%ﬂb@fﬂ%§§“ﬂﬁﬁ@ﬁ%ﬁé%ﬁ#mﬁvﬁ@weﬁmm@w

chai n, secr
EVKLLESGGEL R LV E I BIGR L gﬁ‘fiiiiii‘éﬁ
NYTPSLKDKFI E

STKGPSVFPLA ' ; v VEITFPAVLQS
SGELYSLSSWVPSSSLGT CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
L GaPsvPertmogoresnck (SRTMEETEMMOVE HE M Edrmminy Yrscyayemarkigerens FR1, FR2, FR3

EEQYNS PAPI EKTI SKAKGQPREPQVYT

et TR PEOREES AW S bcpennrroev spcseri vs 10

KL TVDKSRWQOENYESES AT i b PEREWMENSROAMRPAKEGLEW CERWLINGEEBSITGH] =
VH| slomai n; NheptsmmmmmsnmmmrﬁRszﬁmsEﬁfﬁ.mmmsmneweqdmsmrvss) ( SEQ

I D NO 3): EVKLLESGGELVQPGGSLKLSCAAS  G-DFSRFW MIM'WRQAPCGKGLEW GE | NLDSSTI 15

NYTPSLKKfe wgg&gg;; W}@S‘QQ RGP o WEREA d
sequence (egdnnot at ed g{cor di ng togﬁlﬁ@féwm norre\rflgl atur?\@?’[gﬁ‘?ﬁl%@gﬁﬁ*

| GHD uhGBD undedined FGHHdoully undettinéd)ned) : FRI (SEQ ID NO 4): >0
GAAGTGAAGCT &Y GGCCT GGTGCAGCCT GGAGGATCCCTGAAAC

T gZCIGTGCA
CI GAAGTGAAGCTfETégAGTCTGGA&GTGGCCTGGTGCAGCCTGGAGGATCCCTGAAAC
TCTCCTGTGCAGCCTCA

CDR1 (SEQ ID NO: 5):
GGATTCGATTTTAGTAGATTCTGG

FR2 (SEQ ID NO: 6):
ATGACTTGGGTCCGGCAGGCTCCAGGGAAAGGGCTAGAATGGATTGGAGAA

CDR2 (SEQ ID NO: 7):
30 ATTAATCTAGATAGCAGTACGATA

FR3 (SEQ ID NO: 8):

AACTATACGCCATCTCTAAAGGATAAATTCATCATCTCCAGGGACAACGCCAAAAATA

CGCTGTTCCTGCAAATGAGCAAAGTGAGATCTGAGGACACAGCCCTTTATTACTGT
35

CDR3 (SEQ ID NO: 9):

TCAAGAGGTATTTCTATGGACTAC

FR4 (SEQ ID NO: 10):
10 TGGGGTCAGGGAACCTCAGTCACCGTCTCCTCA

huHEA125  light chain
Peptide sequence light chain (IGKV/IGKJ/IGKC; IGKC is underlined) (SEQ ID NO: 11):

15 DILLTQSPAILSVSPGERVSFSCRASQSIGISLHWYQQRPSDSPRLLIKYASESISGI
PSRFSGSGSGTDFTLSINSVESEDIADYYCQQOSNIWPTTFGAGTKLELKRTVAAPSVF
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC




GGATTCGATTTTAGTAGATTCTGG >5 FR2 (SEQ ID NO 6):

ATGACT TGGGT CCGGCAGGCT CCAGGGAAAGGGCTAGAATGGATTGGAGAA CDR2 (SEQ ID NO. 7): 30
ATTAATCTABBAGOASBACGATA FR3 (SEQ I D KO 8): PCT/EP2010/002206
AACTATACGCCATCTCTAAAGGATAAAT TCATCATCTCCAGGGACAACGCCAAAAATA

CGCTGTTCCT GCAAAT GAGCAAAGT GAGAT CTGAGGACACAGCCCTTTATTACTGT 35 CDR3 (SEQ I D
NO 9): TCAAGA GGTATTTCTATGGACTAC FR4(SEQ DNO 10): O
TGGGGTEASEEAQETCA TN IGKIFOCLantriniEAd PBmieivgrk regimisFRe FR2JER3 end ERde

| i ght Chal“@é@%@%@ IGKC is underlined) (SEQID NO 11): 5

DI LLTQRBA V'Gl SLHWYQORPSDSPRLLI KYASESI SG
PSRFSGSGSGTBEEL@b%XE@EB's%@W%UMM@&@MMP@MEIKYASESISGI
LSSTLTLSKADYEKHWYACEVTHQGtSSPW@ﬁNRGE@epUde sequence u bKV/IGKJ = VL

N 120 e aglate el B g o Dt B A PSR,

PSRFSGEGHIEDMEL IA¥ME Fobbhaderl@e®Nl WPTT FGAGTKLELK Nucl ei c aci d sequence
(annotated according to the I MGT-nonenclature, |GKV/IGKI; | GKV S
under | i ned; RG@EQSI%]IHQOI@) underlined): FRI (SEQ ID NO 13): 10
GAGATCT TGCT GACREAG TE A TCACTICATERCRC RS IEAT S TAT S INEPANG RO A AGAAAGAGTCA
GTTTCTCCTGCAGEECTACTCORRIGACSAGT D NO. 14) : CAGAGCATTGGCATAAGT 15
FR2( SEQ DNO 15): '

CDRI1 (SEQ ID NO: 14):

CAGAGCATTGGCATAAGT

5
FR2 (SEQ ID NO: 15):
TTACACTGGTATCAGCAAAGACCAAGTGATTCTCCAAGGCTTCTCATAAAG

CDR2 (SEQ ID NO: 16):
20 TATGCTTCT

FR3 (SEQ ID NO: 17):
GAGTCAATCTCTGGGATCCCTTCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTA
CTCTTAGCATCAACAGTGTGGAGTCTGAAGATATTGCAGATTATTACTGT

CDR3 (SEQ ID NO: 18:
CAACAAAGTAATATCTGGCCAACCACG

FR4 (SEQ ID NO: 19):
30 TTCGGTGCTGGGACCAAGCTGGAGCTGAAA

1.2 Control antibody Xolair®
The control antibody Xolair® (Omalizumab, human IgG1 antibody directed against

35  human IgE immunoglobulin) was produced by Novartis, Germany.

1.3 Synthesis of a-Amanitin Antibody Conjugate

1.3.1 Synthesis of a-Amanitin-glutarate

10 3.0 mg (3.3 umol) of a-amanitin, dried in vacuo over P4O,¢ was dissolved in 0.25 ml
of dry pyridine and reacted with 0.9 mg (79 umol) glutaric anhydride in 0.1 ml pyridine for
24h at RT in the dark. The peptide was precipitated by addition of 7 ml of dry diethylether,
centrifuged, and the solid washed a second time with diethylether and centrifuged.



TTACACTGGTATCAGCAAAGACCAAGTGATTCTCCAAGGCTTCTCATAAAG CDR2 (SEQ I D NO  16):
>0 TATGCTTCT FR3(SEQ DNO 17):

GAGTCAATGVQREBBEATEACCT TCCAGGT TTAGT GGCAGT GGATCAGGGACAGAT TPTAVEP2010/002206
CTCTTAGCATCAACAGT GTGGAGTCTGAAGATATTGCAGATTATTACTGT .5 CDR3 (SEQ I D NO 18:
CAACAAAGTAAEﬁT %c%%n':&%ﬁﬁﬁgnmva@i% 'is ®Btained wherein R; =-OH (in
TTCGGTGCT GGAGCTGAAA 1.2 Control antibody Xolair(r) The control
ant i bolig. Xpisaeplaced Kﬂﬁ#k@t@@b,(%hﬁﬁoﬁﬁ(} anti body directed against 5
human | gE i munogl obul i n) was produced by Novartis, Germany. 1.3 Synthesis
of a-Amanitin Antibody Conjugate 1.3.1 Synthesis of a-Amanitin-glutarate O
3.0 133 3synibledis of coA RARIMd-ElutadE h&id N/hydAsi8uetifiimid4fdl0 was di ssol ved in
0.25 m of dry pyridine and reacted with g nmg (79 nmol) Iutarlc

anhydri de i A40mg mf pyniaditie gletarapel o3 umol) ahdissalved Phd-Geml @F drs

pr eci pltat of 7 of dr | i t he

o o i rohheBRd (PP i 2 A e 7 591 ) e Iosy AL mﬁ‘fﬁé s ﬁl%&j L 62@ this
reacti g o@ﬂDMF%@h&ddﬂl Gk@fetv}fbtaddﬁldxﬁoﬂ)m &higfl@ﬁdmmbleaydyldailbodllnﬁﬂb {r OLOFlng 1)

is replaced by R = -O-C(O - (CH 2) 3- COCH nt hesi s of

a- Amanpf DMlgthﬂraaqt@ akascrliawed de eresee éqrnlﬁnh eFaRB Bhersqlytir was separated fom

gl utar te f

Cour Ot R AR OF sl AL g,
DMK V\Bmmeadd&dfugﬁflb@rthé Ipeliechatid washedfwiih anajtgem nali mﬁ/aheﬂmdyctemanﬁugeﬂ ﬂFhede in
0.01 M of DVF the reactlon was al |l owed tn?is gceed for

sol ut i Mfidweras disselvad ér Of Ir ghnof Kamethydpmpam dmmgdiatel He“sﬁgpf?‘i H’(—? reaction

preci pi tﬁttﬁgaﬂ%otdﬂ%ﬁﬁg tion of 4 m of dry diethylether. After
centrifugation, e pel et was washed with another 4 ml of ether and

centrifuged. The solid was dissolved in 0.1 m of dinethylfornmam de and
I mredi ately used for. the react on W ti body solution. 1.3.3
synt hedids3 oﬁyathﬁﬂ‘aﬁffﬁ‘gmgiﬂm%g taraie; %E@‘g %Snl m of the solution of 3.0 ny
of |&-amani t hn- Gl Y &l H1@oNs OUAE O ¥iSifsith-Bl#@iCacid N-hydroxysuccinimidate
was added to 10 mg of hu-HEA125 antibody in 5 ml of PBS and reacted under slow rotation

at 5°C in the dark. After 16h the solution was applied to a Sephadex G25 column (120 x 1.5
cm) equilibrated with PBS, and the protein fraction collected. Amanitin load was determined
spectrophotometrically from the absorption difference at 310 nm of the protein solution
20  against a blank containing the same concentration of the native antibody, using the molar
extinction coefficient for amatoxins of 13.500 cm™M™. Ratio a-amanitin: IgG of this

preparation was ca. 8.

1.4  Binding Competition Analysis
25 Binding of amanitin-huHEA125 conjugate vs. non-conjugated huHEA125 antibody
was analyzed in a competition experiment by flow cytometry. The a-amanitin-huHEA125
conjugate was synthesized as described above in sections 1.3.1 to 1.3.3.
Col0205 target cells (colon cancer metastasis) were washed twice in FACS buffer
(Dulbecco’s PBS with 1% heat-inactivated fetal calf serum and 0.1% sodium azide) counted
30 and adjusted to 2x10” cells per ml. Fifty ul of cell suspension was given to each well of a 96
well U-bottom microtiter plate to which 50 pl/well of FITC-labeled huHEA125 antibody was
pipetted. Serial dilutions of amanitin-huHEA125 or huHEA125 ranging from 400pg/ml to
10ng/ml final dilution were added in triplicates in a volume of 50 ul/well and incubated for

1 h on ice. Subsequently, the plate was centrifuged (2 min at 2000 rpm) and the supernatant



was added to 10 ng of hu-HEA125 antibody in 5 nl of PBS and reacted under
slowrotation at 50C in the dark. After 16h the solution was applied to a
Sephadex vwR20nl1s63n (120 x 1.5 cm equilibrated with PBBCTAardomoa22ps ot ei n
fraction collected. Amanitin | oad was determ ned spectrophotonetrically
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ant i bodyndings stmgth oer. thearhale cemqap%m rgreediemi Onamlutaeote/ml cmpm%
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pl a0 e \aier the affinifylod @i HEA 125mnadni 20 @0the parpetasetis.t he super nat ant was rermved

fromthe cells. Cells were re-suspended in 150 m of FACS buffer and
centrifuged again. After two washing steps by centrifugation cells were

taken g ahfhid 0 ﬂd{fx\@é lex nﬁgesﬁﬁﬂpépFii?élgdhﬂﬁ%ép 0|£s tafGdtha | &

buffer) "all"ow ng discrin nation o yS|s was perforned on a
FACScatdete;taﬂrtqtmtlu(eBennmlunaﬂdoﬁscéncnson Hei del ber g, Germany) using
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concentration range from 10ng/ m conpeting anti body or anti body
conj ug&withtHebéfedrFe(ab’t)hgoat@npthglatandlngﬂbde)oaﬂwcmdjstnmeagcgnThb c@mtﬂtlsweal ter

(e oLty 9 LRELRR ATORL 40 o8, 098 (BOU! B, SEEUREE, B, e

i ndi r egBxp nafd BRI e5qeacs. Catlgréy-sed dms GO HR2RE, sif¥ of Mdh diaghiPC- 3
and PC?SXV\S:?Z fi rl;;lftg i nguba?ed vmgtrhy eltﬁer hu EA?LZS or Xosllal ?(r) A{?ter

washi nghowhmrqagltwbt@med writbneanirok antibesyXolais®y the kisiogemsoyavimgraowhitsereae d
F( 38 ) tl'%or%tht SIS Io'f Qé’c’ﬁ%agrglg sﬁx%}le Al 8&9%3 Wi Jn?%g&mmeEﬁqﬁes ul'ts are

Example 3: Induction of carcinoma cell proliferation inhibition by amanitin and

amanitin/antibody conjugates

25 3.1 Carcinoma cell lines

The following carcinoma cell lines were used for growth inhibition studies:

Capan-1, BxPC-3 human pancreatic adenocarcinoma
MCEF-7 human breast adenocarcinoma
Colo205 human colon cancer metastasis

30 0oz human cholangiocarcinoma
PC-3 human prostate adenocarcinoma

3.2 Proliferation inhibition assay



shown in Fig. 3A (Capan-1), Fig. 3B (Col 0205), Fig. 3C (Qz), Fig. 3D
(MCF-7), Fig. 3E (BXxPC-3), and Fig. 3hg(PC 3). The grey-shaded histograns
in the | VO 28l0da5@d each di agram show the results obt ai REWU/ER216/062206 r Ol

anti body Xolair(r); the histograns having a white area in the right side of

each di agr amrskiawh bPgell E,%:vulﬂﬁ By gh{aﬁitﬁﬁrgd\éérﬁu%d%é WaletbhiFALBPinchidi@ion 3:

I nduction of carcinoma cell proliferation inhibition by amanitin and
amani t oAl &ithyoidyne Sajialghlutengofiantanitn-hoEAJQD) amaxitis-XHair fpd figaamgnitin

carcinoma cel] lines for gr h.,nhibitign studjes: - 11,
b, 3 henmaetsmer i (0 dREE sl Sl bk A p SNSRI e
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In case of the breast cancer cell line MCF-7 the huHEA125-amanitin immunotoxin
induced growth arrest at amanitin concentrations of 1x10™? to 1x10"" M as depicted in Figure
20 6.
In case of the cholangiocarcinoma cell line OZ the huHEA125-amanitin immunotoxin
induced growth arrest at amanitin concentrations of 1x10 to 6x107° M as depicted in Figure
7.
In case of the pancreatic.cell line BxPC-3 the huHEA125-amanitin immunotoxin
25  induced growth arrest at amanitin concentrations of 2x10™" to 6x107'° M as depicted in Figure

8.

Example 4: Inhibition of tumor growth in vivo by amanitin/antibody conjugate using
two xenograft mouse tumor models
30
Five- to six-week old immunodeficient NOD/SCID mice were used for all
experiments. BXPC-3 pancreatic or PC-3 prostate tumor cells (5x10% in 100 ul PBS) were
transplanted subcutaneously to the right flank of the mice. Ten days later, when BxPC-3

tumors reached a volume of 30-80 mm® and PC-3 tumors reached a volume of 40-190 mm’,



6. In case of the chol angi ocarcinoma cell |ine OZ the huHEA125-anmanitin
i munot oxi n induced growth arrest at agganitin concentrations of IxIO 11 to
6x1 O 10 Wwaotébe@ded in Figure 7. In case of the pancr ®aTIEP2€101002206 ne
BxPC- 3 the huHEA125-amanitin i munotoxin i nduced growh arrest at amanitin
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responde o treatnent and tunor vol une regressed amat i cal I% starting

Y

f r om dépnyday 7 after the adminfststionof sanivgateonf thsaend ofafolloeurrB 8y oo MY up
go%t Ij,ég |COItr’1# l{/ ﬁrz}%lca%%nealo % HeAd| 2 %ﬁ%&o&%ﬁcﬂhﬁ?reo&@ &9BLy ast,

recelrvea nonconj uga e t unor VO

| ncr ea&@rﬁju@éﬁe@ﬂtﬂﬂ@)&ﬂﬁﬁhﬁi‘t}'n&&ﬁ%ﬁﬁh@mc&)asedlb’lyﬁ)ﬁﬁ*&xmfatd?ﬁ-SSO%L(Frg’ 9Dlear| ng
m ce huHEA125- Ama at a dose of 50 ng/kg of amanitin was well tolerated, No

decr ease i nln Isesehof\PGi morobearing miccehwHEAGRSAmadt arHese 0ho0 He&&t o was
str Ong#ﬁpglﬁl?\rg{;j edﬁllw?lﬁrea d. ﬁl%sgec? asE: hr? theog'é(ﬂ/g@%: ght gfeﬂlt qﬁliéé V?ZI %rse&/ &'E"fﬁeZ&

Ama ad UrTDr vol une was si'm Inirtration
of thenim&adroRi wad Brongly retarded by this dose of the conjugate. Ten days after huHEA125-

20 Ama administration, the tumor volume was similar to that at the initiation of the treatment. In
contrast, in control mice that received non-conjugated huHEA125 mAb tumor volume
increased by approximately 550%. The experiment was terminated on day 10 after treatment

due to the large size of tumors in the control group (Fig. 10).
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pat hol . chlmerlc t domaln
SEQ ID NO: 25: chimeric antlbody huHEA125 light chain, CDR3 domain
SEQ ID NO: 26: chimeric antibody huHEA125, heavy chain, constant domain,
membrane bound form
30 SEQID NO:27: chimeric antibody huHEA 125, heavy chain, constant domain, secreted
form
SEQ ID NO: 28: chimeric antibody huHEA 125, light chain, constant domain



Am J . Pathol. 163(6), 2139-2148 (2003) SEQUENCE LI STI NG - FREE TEXT

| NFORMATION SEQ ID NO 1: chineric ant3i2body huHEA125, heavy chain,

nmenbr ane-wouwnn/fise3mn SEQ | D NO. 2 : chi'freric anti body hulPEAEP2910hexey chai n,
secreted form5 SEQ ID NO 3: chineric anti body huHEAl 25, heavy chain, VH
domain SEQ ID NO 4 : chineric antigdyUHEAL25, heavy chain, FR segnent
SEQ ID NO 5: chineric anti body huHEA125, heavy chain, CDR segnent SEQ ID
NO. 6: chinmeric anti body huHEA125, heavy chain, FR2 segnent SEQ ID NO 7:
chi meri c anti body.huHEA125, heavy chaj.n, segnent éo SEQ ID NO 8:

chi merilc anﬁnboaélqﬂﬁﬁmox%, CRRI¥SFCChiA n, theRITAT RNt OSE@PECAls  gancer,
chimeric anthdshioddéiitina 2t colti8dl Ghddrin a%t?egmm SEQ | D' NG 10:
chinmeric anti body huHEAl 25, heavy chain, FR4 segnent SEQ ID NO 11:
chiyeri c anwihisrsiiy thedeEtigateonipriges chain SEQ | D NO. 12: chineric anti body

huHEA125, |i.ght chai L domain 15 SEQ.ED NO .13: chineri nti.bo huHEAI
05, i g ol n, SraRkodtof ARRESy b Hagmen, ey lceaEIcabu AL 25
l'ight chain, CDRepisfgrorepitiiial 56 NBesiba mABIB(EgC Anti body huHEAI 25, 1ight
chain, FR2 segnent SEQ ID NO 16: chineric antibody huHEA125, |ight chain,
CDR2 segnmenfi)SEQuEBMROXIi and chi neri ¢ anti body huHEA125, |ight chain, FR3
segnent >0 SEQ ED NO ..18:.. ¢hiperic anti body huHEAl 25, |ight chain, CDR3
segnent SEQéﬁg N%’tll\l%:uy@mn%grrﬂg anti body huHEA125, |ight chain, FR4 segnent
SE@ 1D NO 20: chineric antibody huHEAl 25, heavy chain, CDR domain SEQ ED
NO 21; chineric antibady huHEA 125, heavy chain, CDR2 domain SEQ ED NO

22: chémeri dhageniBsdy ok glaEnlowhenginthy aatihedy, oomzen binding Sagment thengof 123:

chi-meric ant| [ ' Lo, Sk 24
chinmeric an%éllg(g%yyﬁﬁm%@y’ %i‘%ﬁb"g ’24 %HO%(% 8 glrr%;%ﬁlnc 5_30Eg {%lm%é%mzed
chi meri ¢ antmtiledy, Hidkdhiz&bantibodior & haman affilR@lydomai n SEQ | D NO.  26:
chineric anti body huHEAl 25, heavy chain, constant domain, nenbrane bound
formO SEQ ED NGO 27: chinmeric antibody huHEA125, heavy chain, constant
dopai ng sec ; : ; o ol '- b %gglﬁlﬁél Fght
chg?n, Bbons?gﬁgg@g%?gﬁ%% ?@Kﬁl%ﬁg%gg@ﬁ%gﬁlﬁ&gg#a gate f%ege%%eféeﬁ%

t r eat nent ofheggroepy eatsisting afidieb, F(ab’),, Fd, Fv, single-chain Fv, and disulfide-linked Fvs

(dsFv).
4. The conjugate of any one of claims 1 to 3 wherein the epitope of EpCAM is an epitope
20 of human EpCAM.
5. The conjugate of any one of claims 1 to 4 wherein the antibody or the antigen binding

fragment thereof comprises
(a) the CDR3 domain (SEQ ID NO: 22) of the heavy chain of huHEA125; and/or
'5 (b) the CDR3 domain (SEQ ID NO: 25) of the light chain of huHEA125.

6. The conjugate of claim 5 wherein the antibody or the antigen binding fragment thereof
additionally comprises one or more of the following:
(a) the CDR2 domain (SEQ ID NO: 21) of the heavy chain of huHEA125;
0 (b) the CDR1 domain (SEQ ID NO: 20) of the heavy chain of huHEA125;
(c) the CDR2 domain (SEQ ID NO: 24) of the light chain of huHEA125; and
(d) the CDR1 domain (SEQ ID NO: 23) of the light chain of huHEA125.



chol angi ocarci noma, or colorectal cancer in a patient, 5 wherein the

conj ugate conprises (i) an antibody ogjantigen binding fragnment thereof
speci fi caWPDROWME3Ag to an epitope of epithelial cell a®b&giPanonpl2ecul e
(EpCAM; (ii) an amatoxin; and (iii) optionally a linker LI . 10 2. The
con Ug?.t e Ofh&batjiate YRSILSAE fGaididt 1 ROSIWheFciiiel BBBodY bAiRGnfiEaUbREng
thereof is sel ecf]ed from’a di abody, a tetrabody, a nanobody, a chineric
anti body, afrdghentihérzeticoamrisonthe, VH douraimof beHEA125 ¢85QJD é%l}bfﬁﬁdfaﬁihebody.

15 3. The cgnj ygate [ erein the antigen binding fragnent is
sel ected fr%ﬂ’.‘f‘%@”‘b?ﬁh‘ﬂ%@hg él?(;ésﬁ@%% F(ab') 2, Fd, Fv, single-chain
Fv, and disul fide-linked Fvs (dsFv). 4. The conjugate of any one of clains
1 to 3 wherein the epitope of EpCAMis an epitope >0 of human EpCAM_ 5. The
corfj uglt e oThepgnjugate of any enqef daims Ytonfatherein theansihedpettheqntigebidinggen

bi ndi ng fraﬁrrent ttﬁere f con‘gri ses (a) the CDR3 domain (SEQ ID NO 22) of
the heavy cHAFRSY HEHERTSE 3 nd/or 15 (b) the CDR3 domain (SEQ ID NO 25)
of the |ighta)chakithepfthdedribtfe-béundHvemcemihedihey ehaial i HUEEAMEY SEQtDe
anti body or the antigen binding fragnent thereof additiagnall onpri ies one
or more of the fbQ:dhPhte sphple fosm besviichainfbubBANGS (SE ﬁ?%’n@ heavy
chai n of huHEAlzgé (g)r (b) the CDRI domain (SEQ ID NO 20) of the heavy chain
of huHEA125; (c) %e CDR2 domain (SEQ ID NO 24) of the Iight chain of
huHEA125; ary) ( dihetlipit €Rh ofibulEA 12 SEEEQIDNMD: PB) of the |ight chain of
huHEA125. 7. The conjugate of any one of clains 1 to 6 wherein the anti body
or the antigen binding fragnent thereof conprises the VH domain of huHEA125
(SEQ I B NO lj f 5 2 i ed fom!fe
conj ugg’te o?ﬁ%ﬁgﬁgggééﬁr&grﬁnﬁggl@%@ﬁ \t/\dk:gr el n ?ﬁgesgﬁta:[dgggj? %e}&%he antigen
bi ndi ng fr agimenitini Pememfitin,opqemiasis), (cadmaiitibeamahio, rerapimaneds camanvllon,meof
the heavy chain af hu 12%@( SElel D &1}9 1.) or the soluble formof the heavy
chai n of  hupBARYENICEElS, PHsasCr 8fialogs, tepsol.

L5
10.  An antibody toxin conjugate comprising
1) an antibody or an antigen binding fragment thereof specifically binding to
epithelial cell adhesion molecule (EpCAM), wherein the antibody or an antigen
binding fragment thereof comprises:
20 (a) the heavy chain of huHEA125, wherein the heavy chain is selected
from the group consisting of:
(al) the membrane-bound form of the heavy chain according to SEQ
ID NO: 1,
wherein the variable domain of the heavy chain VH as shown in
25 SEQ ID NO: 3 comprises between 0 and 10 amino acid
exchanges, between 0 and 10 amino acid deletions and/or
between 0 and 10 amino acid additions positioned in the
framework regions of VH, and
wherein the constant domain of the heavy chain as shown in
30 SEQ ID NO: 26 comprises between 0 and 10 amino acid

exchanges, between 0 and 10 amino acid deletions and/or
between 0 and 10 amino acid additions; and

(a2) the soluble form of the heavy chain according to SEQ ID NO: 2,



Q) the light chain of huHEA125 (SEQ ID NO 11). 9. The conjugate of any
one of claims 1 to 8 wherein the amatggin is selected froma- ananitin,
b- amani t iWO 210418630t i n, e-anmanitin, amani n, amani nan de PCAFR2UI0/0D2206 or
amanul linic acid, or salts or analogs thereof. 10. An antibody toxin

conj ugate conprising (i) aghgfid BRDariableddnih boaR HAPH LR MG Ywi fier eof
specifically binding to epithelial cell adhesion nolecule (EpCAM, wherein
the antibody or an anti genSBRNAPnYQ:r 3gremprisdse betwfeen obpands d§: amhzo taigis

heavy chai n of huHEA125, wherein the heavy chaipn,is .selected.fromth roup
consisting of: (al) the rre%‘ihﬁﬂ%e-sbglfﬁ‘ﬁe%)rbmaﬁ‘? fmeanﬂgﬁv@c“ih qlﬁloéléc%q(ﬁ?r?\g to
SEQ ID NO 1, wherein the yaiiea®! @ #R@M0ONaRind heid Qad¥io§ dRitMnedSins g i n

SEQ ID NO 3 conprises between 0 and 10 am no acid exchanges, between 0 and
10 &ami no aci d del etions an@rmewods wgkns@IMY and ami no acid additi ons

positioned in the framework.redi ons of  VH . and i t d in
of the heavy chain as shom’h% %15 F?j‘ﬁ{?&‘ df aé%\r,ér%ﬁpgélga e?l\}\%gnrh%oﬁlgﬁlvél %ga

ami no acid exchanges, betwsgQ (DaN®:107 agonijstises i kttwledne Vi and 1@Andmdio etdveen
0 and 10 am no acid additions; and (a2) the soluble form of the heavy chain
according to SEQ I D NO 2, ®k&waBges, theeweelr iland Hyraspino ofcid reletionsyardial n vH

as showmn in SEQID NGO 3 cgag;e'é@gdngqbvggrgp%rcigréngﬂgngm no aci d exchanges,

between 0 and 10 anmi no aci el eti ons an etween 0 and 10 amino acid
addptions positioned mndthe framework regi ons of VH, and wherein the

constant domai n of the heavy chai.n as shown in SEQ 7 .conpri ses
bet ween 0 and 10®ni néhedighy CE%Ethblélgf\llggtaﬁ%‘g m@fﬁﬁh&ﬁ%ﬁr}a, acid
del etions and/or betwegg b, ad HIpRHARiAGE theatidi chARSVL a9 chdh inf SEQITDON
chai n of huHEA 125 accor cfl ng to SEQ I D NO 11,
NO: 12 comprises between 0 and 10 amino acid exchanges, between 0
and 10 amino acid deletions and/or between 0 and 10 amino acid
15 additions positioned in the framework regions of VL, and
wherein the constant domain of the light chain CL as shown in SEQ ID
NO: 28 comprises between 0 and 10 amino acid exchanges, between 0
and 10 amino acid deletions and/or between 0 and 10 amino acid
additions.
20 (ii) an amatoxin; and

(ili)  optionally a linker L2.

11.  The conjugate of claim 10 wherein the antibody or antigen binding fragment thereof is
selected from a chimeric antibody, a deimmunized antibody, a humanized antibody or

25 a human antibody.

12.  The conjugate of claim 10 or 11 wherein the antigen binding fragment is selected from

the group consisting of Fab, F(ab’),, and Fd.

30 13.  The conjugate of any one of claims 10 to 12 wherein the antibody is huHEA125 or an
antigen binding fragment thereof.



wherein the variable domain of the light chain VL as shown in SEQ ID NO 12
conpri ses between 0 and 10 am no acid %xchanges, between 0 and 10 am no

aci d del e¥papw/dd@0or between 0 and 103 am no aci d addi t POR&EPRUSI003260ed i n
the framework regions of VL, and wherein the constant dormain of the |ight

chain @k as THBQYfjubkte SFaht Bndlek oafing OTRS 15 SheRES WRE Ao dRds 1odted RBnAS

i d
exchanges, between 0 an am no acid deletions and/or between 0 and 10
am no aci d aodnitinpfisamdnitin, pranmnitingxd-amamtio, @nanin, eptanorealifly, ananuiler ot 2.
11. The conjugate of c]aim 10 wherein the anti body or antigen binding
fragnent thé?‘g%‘?lﬁf‘hca:?  QE S 9T Aplegs ﬂﬁfeﬁ’gﬂ c antibody, a dei nmuni zed
anti body, a humani zed anti body or a human anti body. 12. The conjugate of
claim10 or 11 wherein the antigen binding fragnent is selected fromthe
gr okip d6nsi Jhe ngnjogatFabanyFérbof)cl@msaifdoRd. fon @se ifmeedieing.ugat e of any one of

clainms 10 to 12 wherein the antibody is huHEA125 or an antigen binding
fragnment thereof.14. The conjugate of any one of clains 10 to 13 wherein

the amagoXi he TofRbfetoThnl IR F-clAARNI0 o4 Rorah@ fehthitnt Bf 3iReH I A patient,
e-amani tin, amanin, amani nam de, amanullin, or amanullinic acid, or salts
or anal ogs thereipfthe sapger hecleeny uljamethef sEanp eprsigmgc phinsscreatiq saneers or

use in nedigine. .16. .The conjugate of .a lains 10 to 14 for the

t r eat ment ofh(gign %?arflﬁorga’gbar %lsg%?‘t,lce\r/\ﬁ%dr %@ﬁret%%gc%l{acﬁger is selected fromthe
gromp consisting of pancreatic cancer, chol angi ocarci noma, breast cancer

and col orectal cancer. 10 17. A target-binding noiety toxin conjugate

conpri $¥ng: A taygesbindingmoist i ipxHYCHRINEALS/ CApRIdSIRg cal | y binding to an epitope
o thats o I ) - _ S g tc ope
optfonal 1y W npaffBRd GG LeeabERty Mndiid do 8 AFRRE L@t cuf 11 1)

t ar get - bi ndi ng madlsdsionanoletile fEpSAM), to the linker L3 via the d C atom of
amat oxin am no acid 3. 18. The target-binding noiety toxin conjugate of

claim17, r ei AN ARSIOXIREABYin i s
LS (ii1))  optionally a linker L3;

wherein the amatoxin is connected to the target-binding moiety or, if present, to the

linker L3 via the 6 C-atom of amatoxin amino acid 3.

18. The target-binding moiety toxin conjugate of claim 17, wherein the amatoxin is
0 connected to the target-binding moiety or, if present, to the linker L3 via an oxygen

atom bound to the & C-atom of amatoxin amino acid 3.

19.  The target-binding moiety toxin conjugate of claim 17 or 18, wherein the amatoxin is
connected to the target-binding moiety or, if present, to the linker L3 via an ester

’5 linkage, an ether linkage or a urethane linkage.

20. The target-binding moiety toxin conjugate of any one of claims 17 to 19, wherein the
linker L3 is present and the conjugate has one of the following structures:
6] amatoxin-6C-O-C(0)-L3-C(O)-NH-target-binding moiety;
30 (1) amatoxin-8C-O-L3-C(O)-NH-target-binding moiety; or
(i1i))  amatoxin-6C-O-C(0O)-NH-L3-C(O)-NH-target-binding moiety.



10 connected to the target-binding noiety or, if present, to the linker L3
via an oxygen atom bound to the d C at,pm of amatoxin amno acid 3. 19. The
t ar get - biwoizog/mmeé3et y t oxi n conj ugate of claim 17 or 18pPCREPR@0/0012h€

amatoxin is connected to the target-binding noiety or, if present, to the

ner 2k3 viThe 80p8SMiRding rldiBka0%n QR BLLSSE LyFRT Biind 17 BRIl ROC-

20. The target-binding ety toxin conjugaté of any one of clains 17 to

19, wher ei ntarge-Hindikg mdigyiis cpmestedtto dnel amhwxuoor, ifpricsenhate thedinkér Lheia
followi ng structures: (i mat.oxi n-dC- Q- C(O) - L3- C(O) - NH-t ar get - bi ndi ng

noi ety; SO (‘?FW%PB&&’FFRSE%J %*Lﬁﬁtﬁfg)&rﬁ%‘&%‘ﬁ “-binding noiety; or (iii)
amat oxi Nn-dC- O C(O -NHL3-C(O -NHtarget-binding noiety.21. The
target-bindi ng noiety toxin conjugate of any one of clainms 17 to 20,

whe? ei A2t he The tayget-thndid 2 mpistyitexip dogjugetendonydnerftalpimantdt t0)3d 1n wherein the
present, to_the linker L3.via an ani.no group.present in the target-Dbi.nding
o oty. |5 2RI g et Lny FeSmBL R D e gy
claims 17 t amddinaitRy indndlNg, i ilihi¢ Sci8 raedng dalts’ sinalogseierdofh,
b-amanitin, g-amanitin, e-amanitin, amanin, amani nam de, anmanullin, or
amanul linic acid, or fromsalts or anal ogs thereof. 23. The target-binding
nDi et y Ht oxi I f . i 7.10 . r.ei . i nker
13 s 2 al R0 PRk GaR im0 BRE ol Pk e g 6122, Uil
het@r oal kynjihkercy8!igark ylkyl,hétercaikyt) alkkhyl| hettydlkenytt aikgayly hetersakimsll, or
a heteroaral kc)él roup, optionally substituted. 24. The target-hinding

moi ety t oxi AYdeHKYlgdicteraeyclonlkdnarys Raterparyl. 1 aralkylor gsteparaliyd gomrpnker
L3 conprise 0 It ond. 25. The target-binding noiety toxin

conj ugat e o?pgonr% glr%gﬁéogﬁg?ai ms 17 to 24 wherein the target-binding noiety
specifically binds to an epitope that is present on a tunour cell. .0 26.

The target-hinding noiety toxin conjugate of any qne .of ¢l ai 7 10,25,
wher ei A he%afagg%-%ﬁaeﬂgmﬁwew QOB Rty W&%%@Sdﬁ&e 2 othert Mg of :
(i )santi bodynpdr B3 ¢IndRedh afuBiddagment thereof; (ii) antibody-Iike

protein; and (iii) nucleic acid aptaner. >5 27. The target-binding noiety
toxin conjugate of claim26, wherein the anti body or the antigen-binding

chi mor P& ant P SHge o GREIH 2B A Bl o Rt SRR o RudRy PR i

target-binding moiety specifically binds to an epitope that is present on a tumour cell.

20 26.  The target-binding moiety toxin conjugate of any one of claims 17 to 25, wherein the
target binding moiety is selected from the group consisting of:
(1) antibody or antigen-binding fragment thereof;
(i)  antibody-like protein; and

(iii))  nucleic acid aptamer.

25
27.  The target-binding moiety toxin conjugate of claim 26, wherein the antibody or the
antigen-binding fragment thereof is selected from a diabody, a tetrabody, a nanobody,
a chimeric antibody, a deimmunized antibody, a humanized antibody or a human
antibody.
30
28.  The target-binding moiety toxin conjugate of claim 26 or 27, wherein the antigen

binding fragment is selected from the group consisting of Fab, F(ab’),, Fd, Fv, single-
chain Fv, and disulfide-linked Fvs (dsFv).



anti body. 50 28. The target-binding noiety toxin conjugate of claim 26 or
27, wherein the antigen binding fragne is selected fromthe group

consi sti nyoab1oAake30F(ab' ) 2, Fd, Fv, stngl echain Fv, an@&Caliepeéioionr2oéi nked
Fvs (dsFv).29. The target-binding noiety toxin conjugate of claim?26 to 27

wher ei he t] . Of . I i ngli . { 0 ' a
oi thor The nei Pl biind MRIARIOHE RN MEOIER 2 NIRRT LRPRRoRE Y
1) d;)r t?g)sqﬁubilnﬁﬁgd‘ﬁdﬁmgﬁg ﬁh@%eﬁtemueog&af(l%i@fs hu“gAlZS)(SEg | DhNQ 2):

and/ or the light chain o uHEA125 EQ I D r 11). T K
Earget - bihdi @) ey hemp bR hayal doan oR e brayYoshath af ARHEAIDS GBQ B use
i n medicine. 31. e =101, 1AcH i J: j ney.of: + -’
claims 17 o 30 Fa0 hE BELRbRIbRT oFRlclick) i oF MBRTES (R QDGR
cancder is sel ect emhdfarom t he group consisting of pancreatic cancer, o

chol angi ocar ci nong, .breast can cer, lung cancer, prostate
cancer, ovarﬁ%gn ggﬁé@#‘@%i%?ﬂ%@&gcﬁ%ﬂ&ﬁjgncer, malgi gnant meloanoma,
| eukemi a and nmalignant |ynphoma. 32. Pharnmaceutical comnposition conprising
the anti body toxin conjugate according to any one of clainms 1 to 14 or the
t ar get -¥).ndi Fhe mmbjm{iwmoi@mnpmlgacmjmtfoqbﬂmngonménkmmﬁé7df> 29 frmgse 1y to
29 and further .conprising one or nore pharmaceutically acceptable diluents,

carriers, exrBF?)‘f"élﬁts, fillers, binders, lubricants, glidants, o
di signt egrants, adsorbents; and/or preservatives. B

31.  The target-binding moiety toxin conjugate of any one of claims 17 to 30 for the
treatment of cancer in a patient, wherein the cancer is selected from the group
consisting of pancreatic cancer, cholangiocarcinoma, breast cancer, colorectal cancer,
lung cancer, prostate cancer, ovarian cancer, stomach cancer, kidney cancer, malignant

15 melanoma, leukemia and malignant lymphoma.

32.  Pharmaceutical composition comprising the antibody toxin conjugate according to any = *°
one of claims 1 to 14 or the target-binding moiety toxin conjugate according to any o
one of claims 17 to 29 and further comprising one or more pharmaceutically
20 acceptable diluents, carriers, excipients, fillers, binders, lubricants, glidants,

disintegrants, adsorbents; and/or preservatives.



