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LRRC15 ANTIBODIES AND CONJUGATES THEREOF
FIELD OF THE DISCLOSURE
The present invention relates to conjugates comprising a chelator arranged for complexation of a radionuclide
and a targeting moiety binding to LRRC15. For example, the conjugates according to the current invention
can be targeted alpha therapeutics such as targeted thorium conjugates (TTCs), i.e. radioconjugates
comprising an alpha emitter, such as %*/Th.
The present invention further relates to sequence-defined antibodies binding LRRC15 and antigen-binding
fragments thereof. Also provided are conjugates comprising these antibodies or functional fragments thereof.
The antibodies, functional fragments and conjugates according to the current invention can be used to treat
cancer and other disorders and conditions associated with the expression of LRRC15. Provided are
pharmaceutical compositions and kits with instructions for use comprising the antibodies, functional
fragments and conjugates according to the current invention.
The invention further provides methods and tools to generate the antibodies, functional fragments and
conjugates according to the invention. For example, provided are polynucleotides encoding the foregoing
antibodies or fragments, vectors containing the same, and cells for production.
BACKGROUND
The most common methods of tumor treatment are currently surgery, chemotherapy and external beam
irradiation. Targeted radionuclide therapy is, however, a promising and developing area with the potential to
deliver highly cytotoxic radiation specifically to cell types associated with disease. Targeted radionuclides can
be used for applications in tumor therapy, disease control or palliative care. The most common forms of
radiopharmaceuticals currently authorised for use in humans employ beta-emitting and/or gamma-emitting
radionuclides.
Targeted alpha therapeutics (TAT) have emerged as a promising modality in cancer therapy because of their
potential for more specific cell killing. TAT take advantage of the combination of the highly potent
radiobiological properties of an alpha particle emitting payload and a tumor-targeting moiety, such as a
monoclonal antibody. Following systemic administration, TAT specifically accumulate and deliver high linear
energy transfer (LET) a particles directly to the tumor and its microenvironment. The short-path length of 20—
100 um (2—10 cell diameters) minimizes damage to the surrounding healthy tissue. High LET a particles (50—
230 keV/uM) are highly cytotoxic due to the induction of difficult-to-repair clustered DNA double-strand
breaks (DSBs).
Over the past two decades, a number of a-particle-emitting radionuclides, including bismuth-213 (*13Bi, half-
ife of 45.6 min), actinium-225 (?*°Ac, half-life of 9.9 d), astatine-211 (?'!At, half-life of 7.2 h), radium-223
(°2°Ra, half-life of 11.4 d), radium-224 (??*Ra, half-life of 3.7 d), and thorium-227 (??/Th, half-life of 18.7 d)
have been investigated preclinically for TATs. Some have progressed to clinical development, while, to date
only 22°Ra has been approved by the US Food and Drug Administration and the European Medicines Agency.
However, the paucity of efficient chelator systems for the conjugation of ??°Ra to targeting moieties has

prevented the development of this radionuclide as a ligand-based targeted radiocimmunotherapy.
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In contrast, chelators for thorium-227 (?2’Th) and other radionuclides have been successfully developed. %*’Th
can be efficiently complexed, e.g. with octadentate 3,2-hydroxypyridinone (3,2-HOPQO) chelators that are
conjugated to antibodies or other targeting moieties, resulting in highly stable targeted thorium conjugates
(TTCs).

Targeted thorium conjugates
TTCs comprise three main building blocks and represent a new promising class of TATs for cancer therapy,
capable of delivering a high-energy a-particle radiation to tumors by targeting antigens specifically expressed
or overexpressed in cancer tissue versus healthy tissue.
Following the B-particle decay of actinium-227 (half-life 21.8 years), a-particle-emitting radionuclide %?/Th —
being the first building block — is purified by ion exchange chromatography. 2°/Th is produced from the same
supply chain as %%°Ra, and is available in quantities that support usual drug development and
commercialization programs. ?’Th decays by a-particle emission with an energy of 5.9 MeV and a half-life of
18.7 d to ?%*Ra with further decay releasing four a particles with a mean energy of 6.6 MeV and two B particles,
ending the cascade with the formation of stable ?°’Pb.
As discussed earlier, the second building block of a TTC is a chelator or chelating group. While various
chelators have been developed and are suitable according to the current invention — as recognized by the
skilled person — some basic structures shall be discussed in the following. One example is a siderophore-
derived chelator containing HOPO groups bearing four 3-hydroxy-N-methyl-2-pyridinone moieties on a
symmetrical polyamine scaffold functionalized with a carboxylic acid linker for bioconjugation. Conjugation
to a targeting moiety can be achieved e.g. through the amide bond formation with the g-amino groups of
lysine residues. These octadentate 3,2-HOPO chelators can be very efficiently labeled with %2/Th, with high
vield, purity, and stability at ambient conditions. Compared with another chelator, tetra-azacyclododecane-
1,4,7,10-tetraacetic acid (DOTA), which often requires heating, the HOPO chelators are superior due to
efficient radiolabeling at ambient temperatures and high stability of formed complexes.
The third building block of a TTC is the targeting moiety. The targeting moiety has to satisfy various
requirements and can be seen as a major decisive factor for the suitability of a TAT in a specific medical
indication. Several different target structures have been evaluated in the past for TATs and many of them
have failed. According to the current invention, stromal target LRRC15 has been evaluated as a TAT and TTC
target structure and has lead to surprisingly strong anti-tumor effects both in vivo and in vitro.
The specific mode of action of TTCs and TATs leads to the fact, that a target which has been found suitable
for a non radioactive antibody-drug conjugates may not be suitable for a TAT or TTC. The same holds true for
a specific antibody: even where the antibody is suitable as part of an ADC, this does not necessarily predict
suitability for a TAT or a TTC. Due to an inherent cross-fire effect of a-particle emitters and their ability to
penetrate 2—10 cell layers in tissue, the biological activity of TTCs, in contrast to antibody-drug conjugates,
does not strictly depend on antigen internalization and is broadly independent of homogeneity of antigen
expression. A critical parameter for their optimal efficacy, however, is the efficient delivery, accumulation,
and retention in the tumor tissue to ensure treatment efficacy and a minimal damage to the surrounding

healthy tissue.
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The administration setup for an alpha-emitting radioisotope has to be carefully adjusted and requires vigilant
design of targeting concepts, i. e. by developing conjugates for reliable complexing of the radionuclide, careful
selection of suitable biological target structures and precise targeting using optimized antibodies.

Prior art: Generic TTCs and 227Th chelators
W02011098611 and related members of the patent family disclose a tissue-targeting complex comprising a
tissue targeting moiety, a 3,2-hydroxypyridinone (HOPO)-containing ligand and the ion of an alpha-emitting
thorium radionuclide. In more detail, octadentate chelators are described, containing four 3,2-
hydroxypyridinone groups joined to an amine-based scaffold, having a separate reactive group used for
conjugation to a targeting molecule. Preferably, isothiocyanate chemistry is used as coupling chemistry. The
isothiocyanate is widely used to attach labels to proteins via amine groups. The isothiocyanate group reacts
with amino terminal and primary amines in proteins and has been used for the labelling of many proteins
including antibodies.
WO02013167754 discloses that the use of a 4+ thorium-227 ion complexed by an octadentate
hydroxypyridinone (HOPO)-type ligand comprising four HOPO moieties of which at least one is substituted
with a suitable solubilising moiety can provide a dramatic improvement in solubility and corresponding
properties of the complex. Furthermore, coupling of such a ligand to a CD22-binding targeting moiety can
provide a conjugate having advantageous properties.
In addition W02013167755 and W02013167756 disclose the hydroxyalkyl/isothiocyanate conjugates applied
to CD33 or CD22 targeted antibodies.
W02013022797 and W02015055318 both disclose PSMA-targeting peptides and linking structures for use
with beta-emitting radionuclides. The applications discloses a number of specific chelators suitable for use
with the peptides.
W02014195423 and related members of the patent family disclose a method for removal of ?>Ra from a
227Th solution.
W02016096843 discloses 3,2-HOPO chelators radiolabeled with thorium and attached to a variety of tissue-
targeted moieties. W02016096843 furthermore discloses a method comprising: a) forming an octadentate
chelator comprising four HOPO moieties, b) coupling said chelator to at least one tissue-targeting peptide or
protein; and c¢) contacting said tissue-targeting chelator with an aqueous solution comprising an ion of at least
one alpha-emitting thorium isotope.
None of these documents discloses a TTC or radioconjugate wherein the targeting moiety is directed to a
stromal protein such as LRRC15. Instead, before the current invention was made, it was suspected, that the
(stromal) expression pattern of LRRC15 and the internalization behavior for this target might be
disadvantageous for selection of LRRC15 as a target fora TTC.

LRRC15 and antibodies binding LRRC15

Membrane protein leucine-rich repeat containing 15 (LRRC15) is a TGFB-regulated structural protein. LRRC15
IS highly expressed in multiple solid tumor indications, while there is only limited expression of LRRC15 in
normal tissue. Normal tissue expression of LRRC15 is limited to mesenchymal cells in restricted tissue types.

These tissue types include hair follicular cells, tonsils, area of wound healing (skin), stomach (pylorus/ cardia),
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spleen as well as pediatric bone (Purcell, James W.,, et al. "LRRC15 is a novel mesenchymal protein and stromal
target for antibody—drug conjugates.” Cancer research 78.14 (2018): 4059-4072.).
Solid tumors with stromal fibroblasts expressing LRRC15 are e.g. lung cancer, pancreatic cancer, breast cancer
and head and neck cancer. Stromal LRRC15 expression may be observed on both primary tumors as well as
at metastatic sites, see example 15. For example, LRRC15 is highly expressed on cancer associated fibroblasts
(CAFs) in the stromal microenvironment of breast cancer. The stroma of a cancer may, however, have an
ambiguous role. For example, targeting the stroma in pancreatic ductal adenocarcinoma (PDAC) may result
in undifferentiated, aggressive pancreatic cancer (Gore, Jesse, and Murray Korc. "Pancreatic cancer stroma:
friend or foe?" Cancer cell 25.6 (2014): 711-712.). The success of a TTC approach targeting mainly the stroma
is therefore difficult to predict and may differ from a stroma targeting ADC approach, due to the differences
in the mode of action.
Expression has also been found in a subset of cancer cells of mesenchymal origin, namely in sarcoma,
melanoma, and glioblastoma. Glioblastoma cancer cells directly express LRRC15.
W02005037999 relates to the treatment of cancer using antibodies binding LRRC15.
W02005094348 discloses anti LRRC15 antibodies including murine antibody M25, e.g. for the diagnosis,
prognosis and treatment of cancer, and furthermore discloses monomethyl auristatin-based LRRC15 antibody
drug conjugates (ADCs).
W02017095805 and W02017095808 relate to auristatin-based LRRC15 ADCs, wherein the antibodies are
defined by sequence. Claim 27 of WO’805 discloses anti-huLRRC15 antibodies defined by sequences, including
huM25 (in the following: TPP-12942, SEQ ID No. 11 — 20). HuM25 is a humanized antibody of the murine
precursor M25 as described in W02005094348.
WQ02005037999, W02005094348, W02017095805 and W02017095808 are silent with regard to thorium
conjugates targeting LRRC15.
SUMMARY

Current invention
A targeting antibody according to the current invention is required to bind with sufficient affinity to human
LRRC15 expressed on at least some of the target cells. Cross-reactivity to monkey LRRC15, e.g. within one
order of magnitude of monovalent Kp, is furthermore beneficial to safely reflect binding on normal tissues in
the toxicology monkey model even at low surface densities under non-avidity based binding conditions. Off-
target binding to structures or proteins which are expressed at healthy sides may result in accumulation of
radioactivity at these sides and may damage healthy structures. Clearance behavior of the antibody and
conjugate likewise influences the therapeutic suitability and may be difficult to predict.
According to the current invention there are provided several antibodies or antigen-binding fragments
thereof binding human LRRC15. These antibodies were found particularly suitable as targeting moieties for
radioconjugates such as targeted alpha therapeutics. Beside their suitability for radioconjugates such as TATs
or TTCs, the antibodies according to the current invention can also be used for various other purposes such
as imaging, antibody drug conjugates or as therapeutic agents in the absence of a payload.

In particular the antibodies
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. are high affinity binder of human LRRC15,

. are cross-reactive to cynomolgus LRRC15, e.g. within one order of magnitude of monovalent KD,

ii. are characterized by a favorable off-target, polyreactivity and/or polyspecificity profile, i.e. do

not show substantial binding to other proteins than LRRC15,
V. are characterized by favorable clearance rates,
V. are human or humanized and show only few germline deviations, such that they are non-
immunogenic in human therapy.

All antibodies according to the current invention have an excellent affinity not only for human LRRC15 but
also for cynomolgous LRRC15 (cf. Table 1, example 6). Furthermore antibodies according to the current
invention show an improved temperature stability at 37 °C (example 3). TPP-17074 shows a decrease in
binding only at 37 °C, but not below. In this case, introduction of mutations into the CDRs resulted in an
unexpected stabilization of the dissociation rate constant in a temperature gradient. Importantly, half-lives
of the antibody-antigen complexes at 37 °C differ significantly (1.6 min for TPP-12942, 17.5 min for TPP-17078
and 64.2 min for TPP-17421). This feature is especially relevant for therapeutic interventions as antibody
binding is required to occur at about 37 °C body temperature in a human patient. The half life of the antibody
antigen complex is important not only for the anticipated time of activity at the tumor site but also to reduce
unspecific distribution of radioactivity.
Furthermore, antibodies according to the current invention showed no polyreactiviy and a superior off-target
profile (example 2). For example, inventive antibodies TPP-1633, TPP-14389, TPP-14392, TPP-17078 and TPP-
17421 show no or strongly reduced binding to EPHB6. This off-target binding is a major issue for the prior art
antibodies disclosed in W02017095805 and W02017095808.
Antibodies according to the current invention are characterized by a clearance rate in cynomolgus monkeys
< 0.5 ml kg-1 h-1. This makes them particularly suitable for clinical use as described elsewhere herein.
Furthermore, all antibodies according to the current invention are characterized by a low number of germline
deviations to human, e.g. less than 16 deviations in the light chain and less or equal to 16 deviations in the
heavy chain (example 7). A low number of germline deviations leads to an improved immunogenicity profile
of the antibody for that species. In consequence, the lower number of germline deviations further contributes
to an improved suitability for clinical or therapeutic use.
Finally, the inventive antibodies had an improved stability at low pH conditions during downstream
processing and can thereby be provided in a more reliable and cost-effective way.
Inventive antibodies TPP-14389, TPP-14392, TPP-17078 and TPP-17421 yielded a percentage of > 95 % intact
antibody after downstream processing (example 8).
According to the current invention it has been shown for the first time that targeting LRRC15 with a TTC
approach effectively reduced the tumor size for various tumor indications including pancreatic cancer, head

and neck cancer, non-small cell lung cancer and syngeneic breast cancer models (example 13).
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1: Flow cytometry analysis of binding of TPP-12942 to HEK293 cells transfected with LRRC15/ZsGreenl,
EPHB6/ZsGreenl, PIK3AP1/ZsGreenl, or ZsGreenl-only (ZS HEK). Plotted is the Median AF647 Fluorescence
versus TPP-12942 concentration. The EC50 binding value of TPP-12942 to LRRC15 was determined to be 1.4
+/- 0.5 pg/ml. The elevated binding of TPP-12942 to EPHB6-transfected cells is evident.
Fig. 2: Flow cytometry analysis of binding of TPP-14389 to HEK293 cells transfected with LRRC15/ZsGreenl,
CTSS/ZsGreenl, or ZsGreenl-only (ZS HEK). Plotted is the Median AF647 Fluorescence versus TPP-14389
concentration. The EC50 binding value of TPP-14389 to LRRC15 was determined to be 0.26 +/- 0.03 pg/ml.
No binding of TPP-14389 to CTSS-transfected cells is evident.
Fig. 3: Flow cytometry analysis of binding of TPP-12942, TPP-17078, and TPP-17421 to HEK293 cells
transfected with LRRC15/ZsGreenl or ZsGreenl-only. Plotted is the Median AF647 Fluorescence versus
antibody concentration. Background binding of each antibody to the cells (i.e. binding to ZsGreenl-only
transfectants) is subtracted from the LRRC15 transfected cells at each antibody dose. The EC50 binding value
of TPP-12942, TPP-17078, and TPP-17421 to LRRC15 was determined to be 0.20 pg/ml, 0.15 pg/ml, and 0.42
ug/mil, respectively. No binding of human IgG1 isotype control TPP-754 is evident.
Fig. 1: Flow cytometry analysis of binding of TPP-12942, TPP-17078, and TPP-17421 to HEK293 cells
transfected with EPHB6/ZsGreenl or ZsGreenl-only. Plotted is the Median AF647 Fluorescence versus
antibody concentration. Background binding of each antibody to the cells (i.e. binding to ZsGreenl-only
transfectants) is subtracted from the LRRC15 transfected cells at each antibody dose. No binding is evident
for human lgG1 isotype control TPP-754. The EC50 binding value of TPP-12942 to EPHB6 was determined to
be 51.8 pg/ml. TPP-754 represents a human IgG1 isotype control.
Fig. 5: SPR data. Temperature dependence of TPP-12942 (A) compared to TPP-17421 (B).
Fig. 2: Thermodynamic parameters, free Gibbs energy (AG), enthalpy (AH) and entropy term (-TAS) are
plotted in kl/mol for six different antibodies.
Fig. 7: Induction of DNA double strand breaks (A) and cell cycle arrest (B) in vitro by LRRC15-TTC (TPP-
14389) in comparison to a radiolabeled isotype control on LRRC15-transfected human colorectal HT29 cells.
Fig. 8: IHC analysis of human breast cancer patient biopsies with detection of LRRC15 in the tumor stroma at
a five-fold magnification.
Fig. 9: IHC analysis of human pancreatic cancer patient biopsies with detection of LRRC15 in the tumor stroma
at a five-fold magnification.
Fig. 10: IHC analysis of human non-small cell lung cancer patient biopsies with detection of LRRC15 in the
tumor stroma at a five-fold magnification.
Fig. 11: IHC analysis of human head and neck squamous cell cancer patient biopsies with detection of LRRC15
in the tumor stroma at a five-fold magnification.
Fig. 12: IHC analysis of human sarcoma patient derived xenograft models with detection of LRRC15 in the
tumor stroma and partly on the tumor cells at a five-fold magnification.
Fig. 13: IHC analysis of human breast cancer cell line derived xenograft models with detection of LRRC15 in

the tumor stroma at a five-fold magnification.



10

15

20

25

30

35

7-

WO 2022/157094 PCT/EP2022/050831

Fig. 143: IHC analysis of human breast cancer cell line derived xenograft models with detection of LRRC15 in
the tumor stroma at a five-fold magnification.

Fig. 15: IHC analysis of human breast cancer cell line derived xenograft models with detection of LRRC15 in
the tumor stroma at a five-fold magnification.

Fig. 16: IHC analysis of human lung cancer cell line derived xenograft models with detection of LRRC15 in the
tumor stroma at a five-fold magnification.

Fig. 17: IHC analysis of human lung cancer cell line derived xenograft models with detection of LRRC15 in the
tumor stroma at a five-fold magnification.

Fig. 18: IHC analysis of human lung cancer cell line derived xenograft models with detection of LRRC15 in the
tumor stroma at a five-fold magnification.

Fig. 19: IHC analysis of human lung cancer cell line derived xenograft models with detection of LRRC15 in the
tumor stroma at a five-fold magnification.

Fig. 20: IHC analysis of murine syngeneic cell line derived tumor models with detection of LRRC15 in the tumor
stroma at a ten-fold magnification.

Fig. 21: IHC analysis of murine syngeneic cell line derived tumor models with detection of LRRC15 in the tumor
stroma at a ten-fold magnification.

Fig. 22: Analysis of LRRC15 expression using immunohistochemistry staining in the different human tumor
xenograft samples (A, B and C) as well as syngeneic mouse models (D). Tumor samples were stained for
LRRC15 using a murine anti LRRC15 antibody. A, Calu-3 (NSCLC) xenograft. B, BxPC-3 (PancCa). C, SCC-15
(HNSCC). D, 4T1 (murine BrCa).

Fig. 23: Efficacy of LRRC15-TTC (with targeting moiety TPP-14389) in the human NSCLC xenograft model Calu-
3. Presented are the tumor growth inhibition data over the course of 30 days after treatment, including
statistical significance compared to vehicle.

Fig. 24: Efficacy of LRRC15-TTCs in the human PancCa xenograft model BxPC-3. LRRC15-TTCs are labeled based
on the respective targeting moiety. (A) Tumor area over the course of 40 days after treatment. (B) Determined
tumor weights at study end of respective treatment groups. The statistical significance (one way annova)
compared to vehicle was as follows: isotype control, p<0.01; TPP-14389, p<0.0001; TPP-12942, p<0.001; TPP-
17078, p<0.001; TPP-17421, p<0.0001.

Fig. 25 A4: Efficacy of LRRC15-TTC (with targeting moiety TPP-17421) in the human HNSCC xenograft model
SCC-15. LRRC15-TTC as well as a radiolabeled isotype control were administered at a dose of 2 x 250 kBq/kg
(interim of one week) using total antibody doses of 0.14, 1.5 and 3 mg/kg.

Fig. 25 B: Efficacy of LRRC15-TTC (with targeting moiety TPP-17421) in the murine breast cancer model 4T1
in immunocompetent mice. LRRC15-TTC as well as a radiolabeled isotype control were administered at a dose
of 2 x 375 kBg/kg (interim of one week) using total antibody doses of 0.14 mg/kg. Anti PD-L1 antibody was
administered at 10 mg/kg (i.p.; dosed every third or fourth day) in monotherapy or in combination with
LRRC15-TTC or radiolabeled isotype control.

Fig. 265: Biodistribution of LRRC15-TTC (with targeting moiety TPP-17421) in the human HNSCC xenograft

model SCC-15. LRRC15-TTC as well as a radiolabeled isotype control were administered at a dose of 2 x 250
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kBag/kg (interim of one week) using total antibody doses of 0.14, 1.5 and 3 mg/kg. Thorium-227 accumulation
is presented in % of ID/g as determined at the timepoints indicated. (A) Total antibody dose of 0.14 mg/kg.
(B) Total antibody dose of 1.5 mg/kg. (C) Total antibody dose of 3 mg/kg.

FIG. 27. Generation of TTCs. Schematic representation of the generation of TTCs. Monoclonal antibodies as
moieties with tumor-targeting specificity are covalently linked to octadentate 3,2-HOPO chelator through the
e-amino groups of lysine residues to generate the antibody-3,2-HOPO chelator conjugate. The binding of a
radionuclide (227Th or 897r) to the chelator involves the formation of several bonds, resulting in a stable
radionuclide-labeled antibody-3,2-HOPO chelator complex. 3,2-HOPO, 3,2-hydroxypyridinone; 227Th,
thorium-227; TTCs, targeted thorium-227 conjugates, 897r, zirconium.

BRIEF DESCRIPTION OF THE SEQUENCE IDs

The sequence listing provided with the application via electronic filing is included herein in its entirety.
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TPP ID Sequence Name Sequence Seq SEQ ID
Region Type

TPP-1633 060E-M016-G14-hlgG1l VH PRT SEQ ID NO:1
TPP-1633 060E-M016-G14-hlgG1l HCDR1 PRT SEQ ID NO:2
TPP-1633 060E-M016-G14-hlgG1l HCDR2 PRT SEQ ID NO:3
TPP-1633 060E-M016-G14-hlgG1l HCDR3 PRT SEQ ID NO:4
TPP-1633 060E-M016-G14-hlgG1l VL PRT SEQ ID NO:5
TPP-1633 060E-M016-G14-hlgG1l LCDR1 PRT SEQ ID NO:6
TPP-1633 060E-M016-G14-hlgG1l LCDR2 PRT SEQ ID NQO:7/
TPP-1633 060E-M016-G14-hlgG1l LCDR3 PRT SEQ ID NO:8
TPP-1633 060E-M016-G14-hlgG1l Heavy Chain PRT SEQ ID NO:S
TPP-1633 060E-M016-G14-hlgG1l Light Chain PRT SEQ ID NO:10
TPP-12942 huM25-hlgG1Kappa VH PRT SEQ ID NO:11
TPP-12942 huM25-hlgG1Kappa HCDR1 PRT SEQ ID NO:12
TPP-12942 huM25-hlgG1Kappa HCDR2 PRT SEQ ID NO:13
TPP-12942 huM25-hlgG1Kappa HCDR3 PRT SEQ ID NO:14
TPP-12942 huM25-hlgG1Kappa VL PRT SEQ ID NO:15
TPP-12942 huM25-hlgG1Kappa LCDR1 PRT SEQ ID NO:16
TPP-12942 huM25-hlgG1Kappa LCDR2 PRT SEQ ID NO:17
TPP-12942 huM25-hlgG1Kappa LCDR3 PRT SEQ ID NO:18
TPP-12942 huM25-hlgG1Kappa Heavy Chain PRT SEQ ID NO:19
TPP-12942 huM25-hlgG1Kappa Light Chain PRT SEQ ID NO:20
TPP-14389 13612-rec02-hlgG1Kappa VH PRT SEQ ID NO:21
TPP-14389 13612-rec02-hlgG1Kappa HCDR1 PRT SEQ ID NO:22
TPP-14389 13612-rec02-hlgG1Kappa HCDR2 PRT SEQ ID NO:23
TPP-14389 13612-rec02-hlgG1Kappa HCDR3 PRT SEQ ID NO:24
TPP-14389 13612-rec02-hlgG1Kappa VL PRT SEQ ID NO:25
TPP-14389 13612-rec02-hlgG1Kappa LCDR1 PRT SEQ ID NO:26
TPP-14389 13612-rec02-hlgG1Kappa LCDR2 PRT SEQ ID NO:27
TPP-14389 13612-rec02-hlgG1Kappa LCDR3 PRT SEQ ID NO:28
TPP-14389 13612-rec02-hlgG1Kappa VH DNA SEQ ID NO:29
TPP-14389 13612-rec02-hlgG1Kappa VL DNA SEQ ID NO:30
TPP-14389 13612-rec02-hlgG1Kappa Heavy Chain PRT SEQ ID NO:31
TPP-14389 13612-rec02-hlgG1Kappa Light Chain PRT SEQ ID NO:32
TPP-14389 13612-rec02-hlgG1Kappa Heavy Chain DNA SEQ ID NO:33
TPP-14389 13612-rec02-hlgG1Kappa Light Chain DNA SEQ ID NO:34
TPP-14392 13612-rec05-hlgG1Kappa VH PRT SEQ ID NO:35
TPP-14392 13612-rec05-hlgG1Kappa HCDR1 PRT SEQ ID NO:36
TPP-14392 13612-rec05-hlgG1Kappa HCDR2 PRT SEQ ID NO:37
TPP-14392 13612-rec05-hlgG1Kappa HCDR3 PRT SEQ ID NO:38
TPP-14392 13612-rec05-hlgG1Kappa VL PRT SEQ ID NO:35
TPP-14392 13612-rec05-hlgG1Kappa LCDR1 PRT SEQ ID NO:40
TPP-14392 13612-rec05-hlgG1Kappa LCDR2 PRT SEQ ID NO:41
TPP-14392 13612-rec05-hlgG1Kappa LCDR3 PRT SEQ ID NO:42
TPP-14392 13612-rec05-hlgG1Kappa VH DNA SEQ ID NO:43
TPP-14392 13612-rec05-hlgG1Kappa VL DNA SEQ ID NO:44
TPP-14392 13612-rec05-hlgG1Kappa Heavy Chain PRT SEQ ID NO:45
TPP-14392 13612-rec05-hlgG1Kappa Light Chain PRT SEQ ID NO:46
TPP-14392 13612-rec05-hlgG1Kappa Heavy Chain DNA SEQ ID NO:47
TPP-14392 13612-rec05-hlgG1Kappa Light Chain DNA SEQ ID NO:48
TPP-17073 438H-M113-N15-hlgG1 VH PRT SEQ ID NO:45
TPP-17073 438H-M113-N15-hlgG1 HCDR1 PRT SEQ ID NO:50
TPP-17073 438H-M113-N15-hlgG1 HCDR2 PRT SEQ ID NO:51
TPP-17073 438H-M113-N15-hlgG1 HCDR3 PRT SEQ ID NO:52
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TPP-17073 438H-M113-N15-hlgG1 VL PRT SEQ ID NO:53
TPP-17073 438H-M113-N15-hlgG1 LCDR1 PRT SEQ ID NO:54
TPP-17073 438H-M113-N15-hlgG1 LCDR2 PRT SEQ ID NO:55
TPP-17073 438H-M113-N15-hlgG1 LCDR3 PRT SEQ ID NO:56
TPP-17073 438H-M113-N15-hlgG1 Heavy Chain PRT SEQ ID NO:57
TPP-17073 438H-M113-N15-hlgG1 Light Chain PRT SEQ ID NO:58
TPP-17074 438H-M161-K22-higGl VH PRT SEQ ID NO:59
TPP-17074 438H-M161-K22-hlgGl HCDR1 PRT SEQ ID NO:60
TPP-17074 438H-M161-K22-hlgGl HCDR2 PRT SEQ ID NO:61
TPP-17074 438H-M161-K22-hlgGl HCDR3 PRT SEQ ID NO:62
TPP-17074 438H-M161-K22-higGl VL PRT SEQ ID NO:63
TPP-17074 438H-M161-K22-hlgGl LCDR1 PRT SEQ ID NO:64
TPP-17074 438H-M161-K22-hlgGl LCDR2 PRT SEQ ID NO:65
TPP-17074 438H-M161-K22-hlgGl LCDR3 PRT SEQ ID NO:66
TPP-17074 438H-M161-K22-higGl Heavy Chain PRT SEQ ID NO:67/
TPP-17074 438H-M161-K22-hlgGl Light Chain PRT SEQ ID NO:68
TPP-17078 438H-M308-HO5-hlgGkappa VH PRT SEQ ID NO:69
TPP-17078 438H-M308-HO5-hlgGkappa HCDR1 PRT SEQ ID NO:70
TPP-17078 438H-M308-H0O5-hlgGkappa HCDR2 PRT SEQ ID NO:71
TPP-17078 438H-M308-H05-hlgGkappa HCDR3 PRT SEQ ID NO:72
TPP-17078 438H-M308-HO5-hlgGkappa VL PRT SEQ ID NO:73
TPP-17078 438H-M308-HO5-hlgGkappa LCDR1 PRT SEQ ID NO:74
TPP-17078 438H-M308-H0O5-hlgGkappa LCDR2 PRT SEQ ID NO:75
TPP-17078 438H-M308-H05-hlgGkappa LCDR3 PRT SEQ ID NO:76
TPP-17078 438H-M308-HO5-hlgGkappa VH DNA SEQ ID NO:77
TPP-17078 438H-M308-HO5-hlgGkappa VL DNA SEQ ID NO:78
TPP-17078 438H-M308-H0O5-hlgGkappa Heavy Chain PRT SEQ ID NO:79
TPP-17078 438H-M308-H05-hlgGkappa Light Chain PRT SEQ ID NO:80
TPP-17078 438H-M308-HO05-hlgGkappa Heavy Chain DNA SEQ ID NO:81
TPP-17078 438H-M308-HO5-hlgGkappa Light Chain DNA SEQ ID NO:82
TPP-17405 438H-M345-F05-hlgG1Kappa VH PRT SEQ ID NO:83
TPP-17405 438H-M345-F05-hlgG1Kappa HCDR1 PRT SEQ ID NO:84
TPP-17405 438H-M345-F05-hlgG1Kappa HCDR2 PRT SEQ ID NO:85
TPP-17405 438H-M345-F05-hlgG1Kappa HCDR3 PRT SEQ ID NO:86
TPP-17405 438H-M345-F05-hlgG1Kappa VL PRT SEQ ID NO:87
TPP-17405 438H-M345-F05-hlgG1Kappa LCDR1 PRT SEQ ID NO:88
TPP-17405 438H-M345-F05-hlgG1Kappa LCDR2 PRT SEQ ID NO:89
TPP-17405 438H-M345-F05-hlgG1Kappa LCDR3 PRT SEQ ID NO:90
TPP-17405 438H-M345-F05-hlgG1Kappa Heavy Chain PRT SEQ ID NO:91
TPP-17405 438H-M345-F05-hlgG1Kappa Light Chain PRT SEQ ID NO:92
TPP-17418 438H-M308-HO5 B-hlgGlKappa VH PRT SEQ ID NO:93
TPP-17418 438H-M308-HO5 B-hlgGlKappa HCDR1 PRT SEQ ID NO:94
TPP-17418 438H-M308-HO5 B-hlgGlKappa HCDR2 PRT SEQ ID NO:95
TPP-17418 438H-M308-HO5 B-hlgGlKappa HCDR3 PRT SEQ ID NO:96
TPP-17418 438H-M308-HO5 B-hlgGlKappa VL PRT SEQ ID NO:97
TPP-17418 438H-M308-HO5 B-hlgGlKappa LCDR1 PRT SEQ ID NO:98
TPP-17418 438H-M308-HO5 B-hlgGlKappa LCDR2 PRT SEQ ID NO:99
TPP-17418 438H-M308-HO5 B-hlgGlKappa LCDR3 PRT SEQ ID NO:100
TPP-17418 438H-M308-HO5 B-hlgGlKappa Heavy Chain PRT SEQ ID NO:101
TPP-17418 438H-M308-HO5 B-hlgGlKappa Light Chain PRT SEQ ID NO:102
TPP-17419 438H-M307-HO7-hlgG1Kappa VH PRT SEQ ID NO:103
TPP-17419 438H-M307-HO7-hlgG1Kappa HCDR1 PRT SEQ ID NO:104
TPP-17419 438H-M307-HO7-hlgG1Kappa HCDR2 PRT SEQ ID NO:105
TPP-17419 438H-M307-HO7-hlgG1Kappa HCDR3 PRT SEQ ID NO:106
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TPP-17419 438H-M307-HO7-hlgG1Kappa VL PRT SEQ ID NO:107
TPP-17419 438H-M307-HO7-hlgG1Kappa LCDR1 PRT SEQ ID NO:108
TPP-17419 438H-M307-HO7-hlgG1Kappa LCDR2 PRT SEQ ID NO:109
TPP-17419 438H-M307-HO7-hlgG1Kappa LCDR3 PRT SEQ ID NO:110
TPP-17419 438H-M307-HO7-hlgG1Kappa Heavy Chain PRT SEQ ID NO:111
TPP-17419 438H-M307-HO7-hlgG1Kappa Light Chain PRT SEQ ID NO:112
TPP-17421 438H-M306-C11-hlgG1Kappa VH PRT SEQ ID NO:113
TPP-17421 438H-M306-C11-hlgG1Kappa HCDR1 PRT SEQ ID NO:114
TPP-17421 438H-M306-C11-hlgG1Kappa HCDR2 PRT SEQ ID NO:115
TPP-17421 438H-M306-C11-hlgG1Kappa HCDR3 PRT SEQ ID NO:116
TPP-17421 438H-M306-C11-hlgG1Kappa VL PRT SEQ ID NO:117
TPP-17421 438H-M306-C11-hlgG1Kappa LCDR1 PRT SEQ ID NO:118
TPP-17421 438H-M306-C11-hlgG1Kappa LCDR2 PRT SEQ ID NO:119
TPP-17421 438H-M306-C11-hlgG1Kappa LCDR3 PRT SEQ ID NO:120
TPP-17421 438H-M306-C11-hlgG1Kappa VH DNA SEQ ID NO:121
TPP-17421 438H-M306-C11-hlgG1Kappa VL DNA SEQ ID NO:122
TPP-17421 438H-M306-C11-hlgG1lKappa Heavy Chain PRT SEQ ID NO:123
TPP-17421 438H-M306-C11-hlgG1Kappa Light Chain PRT SEQ ID NO:124
TPP-17421 438H-M306-C11-hlgG1lKappa Heavy Chain DNA SEQ ID NO:125
TPP-17421 438H-M306-C11-hlgG1Kappa Light Chain DNA SEQ ID NO:126
TPP-17422 438H-M313-J08 B-hlgGlKappa VH PRT SEQ ID NO:127
TPP-17422 438H-M313-J08 B-hlgGlKappa HCDR1 PRT SEQ ID NO:128
TPP-17422 438H-M313-J08 B-hlgGlKappa HCDR2 PRT SEQ ID NO:129
TPP-17422 438H-M313-J08 B-hlgGlKappa HCDR3 PRT SEQ ID NO:130
TPP-17422 438H-M313-J08 B-hlgGlKappa VL PRT SEQ ID NO:131
TPP-17422 438H-M313-J08 B-hlgGlKappa LCDR1 PRT SEQ ID NO:132
TPP-17422 438H-M313-J08 B-hlgGlKappa LCDR2 PRT SEQ ID NO:133
TPP-17422 438H-M313-J08 B-hlgGlKappa LCDR3 PRT SEQ ID NO:134
TPP-17422 438H-M313-J08 B-hlgGlKappa Heavy Chain PRT SEQ ID NO:135
TPP-17422 438H-M313-J08 B-hlgGlKappa Light Chain PRT SEQ ID NO:136
TPP-1545 hLRRC15 CT-His Chain 1 PRT SEQ ID NO:137
TPP-9045 MLRRC15-ECD_His6 Chain 1 PRT SEQ ID NO:138
TPP-9046 macfasLRRC15-ECD_His6 Chain 1 PRT SEQ ID NO:139
TPP-21468 Human germline heavy chain (V- Chain 1 PRT SEQ ID NO:140
segment) - IGHV1-2-02

TPP-21469 Human germline light chain - IGKV1- Chain 1 PRT SEQ ID NO:141
NL1-01-1GKJ4-01-02

TPP-21470 Human germline heavy chain (J- Chain 1 PRT SEQ ID NO:142
segment) - HV3-23-J1

TPP-21479 Human germline light chain - IGKV1-39- | Chain 1 PRT SEQ ID NO:143
01-1GKJ4-01-02

TPP-21547 Human germline heavy chain (V- Chain 1 PRT SEQ ID NO:144
segment) - IGHV3-23-01

DETAILED DESCRIPTION

DEFINITIONS

Unless otherwise defined, all scientific and technical terms used in the description, figures and claims have
their ordinary meaning as commonly understood by one of ordinary skill in the art. All publications, patent
applications, patents, and other references mentioned herein are incorporated by reference in their entirety.
In case of conflict, the present specification, including definitions, will prevail. If two or more documents

incorporated by reference include conflicting and/or inconsistent disclosure with respect to each other, then
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the document having the later effective date shall control. The materials, methods, and examples are
illustrative only and not intended to be limiting. Unless stated otherwise, the following terms used in this
document, including the description and claims, have the definitions given below.
Singular forms such as “a“, “an” or “the” include plural references unless the context clearly indicates
otherwise. Thus, for example, reference to an “antibody” includes a single antibody as well as a plurality of
antibodies, either the same or different. Likewise reference to a “cell” includes a single cell as well as a
plurality of cells.
The word “about” as used herein refers to a value being within an acceptable error range for the particular
value as determined by one of ordinary skill in the art, which will depend in part on how the value is measured
or determined, i. e., on the limitations of the measurement system. For example, “about” can mean within 1
or more than 1 standard deviation per the practice in the art. The term “about” is also used to indicate that
the amount or value in question may be the value designated or some other value that is approximately the
same. The phrase is intended to convey that similar values promote equivalent results or effects as described
herein. In this context “about” may refer to a range above and/or below of up to 20% or 10 %. Wherever the
term “about” is specified for a certain assay or embodiment, that definition prevails for the particular context.
't is furthermore understood that slight variations above and below a stated range can be used to achieve
substantially the same results as a value within the range. Also, unless indicated otherwise, the disclosure of
ranges is intended as a continuous range including every value between the minimum and maximum values.
The terms “comprising”, “including”, “containing”, “having” etc. shall be read expansively or open-ended
and without limitation. The term “comprising” when used in the specification includes “consisting of” and
“essentially consisting of”.
Unless otherwise indicated, the term “at least” preceding a series of elements is to be understood to refer to
every element in the series. The terms “at least one” and “at least one of” include for example, one, two,
three, four, or five or more elements.
The term "isolated” when applied to a defined biological subject matter such as a nucleic acid, gene,
polypeptide, protein or antibody, denotes that the biological subject matter is essentially free of other cellular
components with which it is associated in the natural state. In particular, an isolated gene is separated from
open reading frames that flank the gene and encode a protein other than the gene of interest. The isolated
subject matter is preferably in a homogenous state and may be without limitation in a dry state, or in an
aqueous solution.
A nucleic acid, polypeptide, protein, antibody or cell that is the predominant species present in a preparation
is called “substantially purified”. Preferably, this means that the nucleic acid, polypeptide, protein, antibody
or cell is at least 85% pure, more preferably at least 95% pure, and most preferably at least 99% pure. Purity
and homogeneity are typically determined using analytical chemistry techniques such as polyacrylamide gel
electrophoresis or high performance liquid chromatography, or fluorescence activated cell sorting for cells.
RADIOCONJUGATES

A “radionuclide” (also: “radioactive nuclide”, “radioisotope” or “radioactive isotope”) is an atom that

undergoes radioactive decay. Without limitation, for example the radionuclide may be a beta particle emiting
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radionuclide (beta emitter), an a-particle-emitting radionuclide (alpha emitter), or an Auger electron emitting
radionuclide (Auger electron emitter).

“B-particle-emitting radionuclides” or “beta emitter” are radionuclides which emit beta particles. Examples
of beta emitters include without limitation copper-67 (°/Cu), strontium-89 (5°Sr), yttrium-90 (°°Y), rhodium-
105 (1%Rh), iodine-131 (*3!1), promethium-149 (***Pm), holmium-166 (**°*Ho), lutetium-177 (*’’Lu), rhenium-
186 ('%°Re), rhenium-188 ('%%Re), gold-198 (**%Au) and gold-199 (**°Au). Jongho has reviewed various
techniques for chelation of various of these radioisotypes (Jeon, Jongho. "Review of therapeutic applications
of radiolabeled functional nanomaterials.” International journal of molecular sciences 20.9 (2019): 2323.).
“Auger electron emitting radionuclides” or “Auger electron emitter” are radionuclides which emit Auger
electrons. Examples of Auger electron emitters include without limitation bromine-77, indium-111, iodine-
123, and iodine-125.

“a-particle-emitting radionuclides” or “alpha emitter” are radionuclides which emit alpha particles, i.e. 4He
nuclei with a +2 charge. Non limiting examples of alpha emitters include bismuth-213 (?'*Bi), characterized
by a half-life of 45.6 min, actinium-225 (“*°Ac), characterized by a half-life of 9.9 d, astatine-211 (*'!At),
characterized by a half-life of 7.2 h, radium-223 (?3Ra), characterized by a half-life of 11.4 d, radium-224
(*%*Ra), characterized by a half-life of 3.7 d, and thorium-227 (??’Th), characterized by a half-life of 18.7 d.
Radionuclides can be obtained as known in the art. For example, as described in Poty, Sophie, et al, 2''At can
be cyclotron-produced by bombarding natural bismuth with a medium energy a-particle beam using the
209Bi(a,2n)?' 1At reaction ("Poty, Sophie, et al. a-Emitters for radiotherapy: from basic radiochemistry to
clinical studies—part 1/2." Journal of Nuclear Medicine 59.6/59.7 (2018): 878-884 / 1020-1027). %*’Th and
23Ra are both available upon separation from their mutual parent, 22’Ac. Clinical production of %**Ra uses
227pc/??’Th-based generators. Parent isotopes are loaded on actinide chromatographic resin and %*°Ra
chloride solution is obtained after elution with 1M HCl or HNO3, subsequent cation exchange column,
evaporation, and dissolution in saline solution.

“Chelation” refers to the formation or presence of two or more separate coordinate bonds between a ligand
and a single central metal atom. The ligands which are capable of forming these coordinate bonds are termed
“chelators”, “chelating agents”, or “sequestering agents”.

“A chelator arranged for complexation of a radionuclide” is a chelator which can chelate a given radionuclide
or group of radionuclides, such as, without limitation, alpha emitters, beta emitters or Auger electron emitter.
Various chelators are known in the art and can be used according to the current invention, e.g. as described
in Price, Eric W., and Chris Orvig. "Matching chelators to radiometals for radiopharmaceuticals." Chemical
Society Reviews 43.1 (2014): 260-290, incorporated herein in its entirety.

“A chelator arranged for complexation of an a-particle-emitting radionuclide” is a chelator which can
chelate at least one a-particle-emitting radionuclide. Unlike Ra-223, Th-227 exists in the 4+ oxidation state
and forms stable complexes with chelators such as 1,4,7,10-tetra-azacycloododecane-N,N’,N”,N"-tetraacetic

acid (DOTA). Table 1 lists some non-limiting examples of suitable chelators.

Table 1: Non-limiting examples of chelators arranged for complexation of specific radionuclides

Radioisotype Radiochemistry
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2LIAL Tin precursor, prosthetic group

225 A ¢ DOTA, DO3A chelator

213B; CHX-A"-DTPA, DOTA, NETA

227Th DOTA, Me-3,2-HOPO

212ph TCMC

212pBj CHX-A"-DTPA, DOTA, NETA

A “derivative” as used herein is a compound that is derived from a compound with the same core structure
by chemical reaction and that is suitable for the same purpose (e.g. chelation of a radionuclide).

The term “DOTA” refers to 2,2°,27,2"'-(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrayl)tetraaceticacid or
1,4,7,10-tetra-azacycloododecane-N,N’,N”,N"-tetraacetic acid and derivatives thereof, which can chelate a
radionuclide. DOTA is a chelator arranged for complexation of an a-particle-emitting radionuclide, such as
2L2Bj, 213Bj, %2°Ac, 2?’Th. Chelators such as DOTA form stable complexes with a chelated Th-227, which exists
in the 4+ oxidation state. In order to achieve sufficient labeling of DOTA-coupled antibodies, the complexation
step should preferably be performed as a two-step process or directly at elevated temperatures.

The term “DO3A” refers to 2,2',2”°-(1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate and derivatives
thereof, which can chelate a radionuclide. DO3A is a chelator arranged for complexation of an a-particle-
emitting radionuclide, such as ??>Ac.

The term “CHX-A"-DTPA” refers to 2-(p-isothiocyanatobenzyl)-cyclohexyldiethylenetriaminepentaaceticacid
and derivatives thereof, which can chelate a radionuclide. CHX-A”-DTPA is a chelator arranged for
complexation of an a-particle-emitting radionuclide, such as ?!?Bi or !3Bi.

The term “NETA” refers to {4-{2-(bis-carboxymethylamino)-ethyl]-7-carboxymethyl-[1,4,7]triazonan-1-yl}-
aceticacid and derivatives thereof, which can chelate a radionuclide. NETA is a chelator arranged for
complexation of an a-particle-emitting radionuclide, such as ??Bi or !3Bi.

The term “TCMC” refers to 1,4,7,10-tetrakis(carbamoylmethyl)-1,4,7,10-tetraazacyclododecane and
derivatives thereof, which can chelate a radionuclide. TCMC is a chelator arranged for complexation of an o-
particle-emitting radionuclide, such as “'“Pb.

The term “HOPO” refers to a hydroxypyridinone. HOPOs form 5-membered chelate rings in which the metal
is coordinated by two vicinal oxygen atoms. There are at least three classes of metal chelating HOPO ligands,
namely, 1-hydroxypyridin-2-one (1,2-HOPO), 3-hydroxypyridin-2-one (3,2-HOPQO), and 3-hydroxypyridin-4-
one (3,4-HOPOQO).

The term “Me-3,2-HOPO” refers to 3-hydroxy-N-methyl-2-pyridinone and derivatives thereof, which can
chelate a radionuclide. The Me-3,2-HOPO groups are monoprotic acids that complex thorium-227 through
the two oxygen atoms on each subunit. A detailed report on the synthesis and conjugation to monoclonal
antibodies is provided in Ramdahl, Thomas, et al. "An efficient chelator for complexation of thorium-227."
Bioorganic & medicinal chemistry letters 26.17 (2016): 4318-4321, and is incorporated herein in its entirety.
A chelator comprising Me-3,2-HOPO may preferably furthermore comprise a (symmetrical) polyamine
scaffold to which the Me-3,2-HOPO moieties are coupled and a carboxylic acid group facilitating conjugation

to biomolecules such as antibodies.
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A “chelator of general formula (1)” as used herein is a chelator of the formula (1)

O
R1
\’(\N
O ™
wherein:
nisl, 2 or 3;

R1, R2, R3 and R4, independently represent OH or Q; and

Q represents a connection to a targeting moiety, e.g. to a targeting moiety binding LRRC15.
Where any of R1, R2, R3 and/or R4 is a targeting moiety binding LRRC15, the targeting moiety is considered
as a separate entity which does not form part of the chelator. Chelation may occur, e.g. according to formula
|IA, wherein the chelator of general formula (l) is radiolabled with a radionuclide A selected from the group
consisting of %3Sc, 44Sc, 47Sc, 897r, 90Y, 11| 149T| 152Th 155Th 161Th 166Hqg 177), 186Re 188Re 212Bj 213Bj 225Ac

227Th, and #3%Th.

(1A)

wherein:

nisl, 2 or 3;

R1, R2, R3 and R4, independently represent OH or Q; and

Q represents a connection to a targeting moiety, e.g. to a targeting moiety binding LRRC15.
In a particular example, n is 1 and two of R1, R2, R3 and R4 represent OH and two of R1, R2, R3 and R4
represent Q. In a particular example, nis 1 and all of R1, R2, R3 and R4 represent Q. In a particular example n

IS 1 and one of R1, R2, R3 and R4 represents OH and three of R1, R2, R3 and R4 represent Q.
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It is possible for the compounds of general formula (l) to exist as isotopic variants. The invention therefore
includes conjugates comprising one or more isotopic variant(s) of the compounds of general formula (l),
particularly deuterium-containing compounds of general formula (l).

The term “Isotopic variant” of a compound or a reagent is defined as a compound exhibiting an unnatural
proportion of one or more of the isotopes that constitute such a compound.

The term “lsotopic variant of the compound of general formula (1)” is defined as a compound of general
formula (1) exhibiting an unnatural proportion of one or more of the isotopes that constitute such a
compound.

The expression “unnatural proportion” means a proportion of such isotope which is higher than its natural
abundance. The natural abundances of isotopes to be applied in this context are described in “Isotopic
Compositions of the Elements 19977, Pure Appl. Chem., 70(1), 217-235, 1998.

Examples of such isotopes include stable and radioactive isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, fluorine, chlorine, bromine and iodine, such as 2H (deuterium), 3H (tritium), 11C, 13C,
14C, 15N, 170, 180, 32P, 33P, 335, 34S, 35S, 365, 18F, 36Cl, 82Br, 1231, 1241, 1251, 1291 and 1311, respectively.
With respect to the treatment and/or prophylaxis of the disorders specified herein the isotopic variant(s) of
the compounds of general formula (l) preferably contain deuterium (“deuterium-containing compounds of
general formula (1)”). Isotopic variants of the compounds of general formula (I) in which one or more
radioactive isotopes, such as 3H or 14C, are incorporated are useful e.g. in drug and/or substrate tissue
distribution studies. These isotopes are particularly preferred for the ease of their incorporation and
detectability. Positron emitting isotopes such as 18F or 11C may be incorporated into a compound of general
formula (1). These isotopic variants of the compounds of general formula (l) are useful for in vivo imaging
applications. Deuterium-containing and 13C-containing compounds of general formula (I) can be used in mass
spectrometry analyses (H. J. Leis et al., Curr. Org. Chem., 1998, 2, 131) in the context of preclinical or clinical
studies.

Isotopic variants of the compounds of general formula (1) can generally be prepared by methods known to a
person skilled in the art, such as those described in the schemes and/or examples herein, by substituting a
reagent for an isotopic variant of said reagent, preferably for a deuterium-containing reagent. Depending on
the desired sites of deuteration, in some cases deuterium from D20 can be incorporated either directly into
the compounds or into reagents that are useful for synthesizing such compounds (Esaki et al., Tetrahedron,
2006, 62, 10954; Esaki et al., Chem. Eur. J., 2007, 13, 4052). Deuterium gas is also a useful reagent for
incorporating deuterium into molecules. Catalytic deuteration of olefinic bonds (H. J. Leis et al., Curr. Org.
Chem., 1998, 2, 131; J. R. Morandi et al., J. Org. Chem., 1969, 34 (6), 1889) and acetylenic bonds (N. H. Khan,
J. Am. Chem. Soc., 1952, 74 (12), 3018; S. Chandrasekhar et al., Tetrahedron Letters, 2011, 52, 3865) is a rapid
route for incorporation of deuterium. Metal catalysts (i.e. Pd, Pt, and Rh) in the presence of deuterium gas
can be used to directly exchange deuterium for hydrogen in functional groups containing hydrocarbons (J. G.
Atkinson et al.,, US Patent 3966781). A variety of deuterated reagents and synthetic building blocks are
commercially available from companies such as for example C/D/N Isotopes, Quebec, Canada; Cambridge

Isotope Laboratories Inc., Andover, MA, USA; and CombiPhos Catalysts, Inc., Princeton, NJ, USA. Further
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information on the state of the art with respect to deuterium-hydrogen exchange is given for example in
Hanzlik et al., J. Org. Chem. 55, 3992-3997, 1990; R. P. Hanzlik et al., Biochem. Biophys. Res. Commun. 160,
844, 1989; P. J. Reider et al., J. Org. Chem. 52, 3326-3334, 1987; M. Jarman et al., Carcinogenesis 16(4), 683-
688, 1995; J. Atzrodt et al., Angew. Chem., Int. Ed. 2007, 46, 7744; K. Matoishi et al., Chem. Commun. 2000,
1519-1520; K. Kassahun et al.,, W02012/112363.

The term “deuterium-containing compound of general formula (l)” is defined as a compound of general
formula (1), in which one or more hydrogen atom(s) is/are replaced by one or more deuterium atom(s) and in
which the abundance of deuterium at each deuterated position of the compound of general formula (1) is
higher than the natural abundance of deuterium, which is about 0.015%. Particularly, in a deuterium-
containing compound of general formula (l) the abundance of deuterium at each deuterated position of the
compound of general formula (l) is higher than 10%, 20%, 30%, 40%, 50%, 60%, 70% or 80%, preferably higher
than 90%, 95%, 96% or 97%, even more preferably higher than 98% or 99% at said position(s). It is understood
that the abundance of deuterium at each deuterated position is independent of the abundance of deuterium
at other deuterated position(s).

The selective incorporation of one or more deuterium atom(s) into a compound of general formula (I) may
alter the physicochemical properties (such as for example acidity [C. L. Perrin, et al., J. Am. Chem. Soc., 2007/,
129, 4490; A. Streitwieser et al., J. Am. Chem. Soc., 1963, 85, 2759;], basicity [C. L. Perrin et al., J. Am. Chem.
Soc., 2005, 127, 9641; C. L. Perrin, et al., J. Am. Chem. Soc., 2003, 125, 15008: C. L. Perrin in Advances in
Physical Organic Chemistry, 44, 144], lipophilicity [B. Testa et al., Int. J. Pharm., 1984, 19(3), 271]) and/or the
metabolic profile of the molecule and may result in changes in the ratio of parent compound to metabolites
or in the amounts of metabolites formed. Such changes may result in certain therapeutic advantages and
hence may be preferred in some circumstances. Reduced rates of metabolism and metabolic switching, where
the ratio of metabolites is changed, have been reported (A. E. Mutlib et al., Toxicol. Appl. Pharmacol., 2000,
169, 102; D. J. Kushner et al., Can. J. Physiol. Pharmacol., 1999, 77, 79). These changes in the exposure to
parent drug and metabolites can have important consequences with respect to the pharmacodynamics,
tolerability and efficacy of a deuterium-containing compound of general formula (l). In some cases deuterium
substitution reduces or eliminates the formation of an undesired or toxic metabolite and enhances the
formation of a desired metabolite (e.g. Nevirapine: A. M. Sharma et al., Chem. Res. Toxicol., 2013, 26, 410;
Efavirenz: A. E. Mutlib et al., Toxicol. Appl. Pharmacol., 2000, 169, 102). In other cases the major effect of
deuteration is to reduce the rate of systemic clearance. As a result, the biological half-life of the compound is
increased. The potential clinical benefits would include the ability to maintain similar systemic exposure with
decreased peak levels and increased trough levels. This could result in lower side effects and enhanced
efficacy, depending on the particular compound’s pharmacokinetic/ pharmacodynamic relationship. ML-337
(C. J. Wenthur et al., J. Med. Chem., 2013, 56, 5208) and Odanacatib (K. Kassahun et al., W02012/112363)
are examples for this deuterium effect. Still other cases have been reported in which reduced rates of
metabolism result in an increase in exposure of the drug without changing the rate of systemic clearance (e.g.
Rofecoxib: F. Schneider et al., Arzneim. Forsch. / Drug. Res., 2006, 56, 295; Telaprevir: F. Maltais et al., J. Med.

Chem., 2009, 52, 7993). Deuterated drugs showing this effect may have reduced dosing requirements (e.g.
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lower number of doses or lower dosage to achieve the desired effect) and/or may produce lower metabolite
loads.

A compound of general formula (1) may have multiple potential sites of attack for metabolism. To optimize
the above-described effects on physicochemical properties and metabolic profile, deuterium-containing
compounds of general formula (I) having a certain pattern of one or more deuterium-hydrogen exchange(s)
can be selected. Particularly, the deuterium atom(s) of deuterium-containing compound(s) of general formula
(1) is/are attached to a carbon atom and/or is/are located at those positions of the compound of general
formula (1), which are sites of attack for metabolizing enzymes such as e.g. cytochrome P450.

The term “TETA” refers to macrocyclic chelator “1,4,8,11-tetraazacyclotetradecane-N,N’',N",N'"'-tetraacetic
acid”.

“Desferrioxamine B” (Df) is a chelator which can be used for %°Zr labeling of antibodies and can form a stable
chelate with 3°Zr through 3 hydroxamate groups. Generally, mAbs are conjugated with a bifunctional
derivative of Df via an amide linkage for subsequent labeling with 3°Zr. The hydroxamate groups within Df is
preferably temporarily blocked with Fe(lll) before mAb conjugation. Subsequently, Fe(lll) is removed by
transchelation to ethylenediaminetetraacetic acid (EDTA) before the conjugate is exposed to °Zr.
“Radioconjugates” are conjugates comprising a first moiety, at least one chelator or chelating group arranged
for complexation of a radioisotope, and optionally a radioisotype. The first moiety can be, without limitation,
a targeting moiety or a detectable moiety.

“Targeted thorium conjugates” are radioconjugates comprising a targeting moiety and at least one chelator
or chelating group arranged for complexation of thorium, and optionally comprise thorium.

A “detectable moiety” is a moiety arranged for detection using a matching imaging technology. Examples of
detectable moieties include various enzymes or enzymatic labels, prosthetic groups, fluorescent groups or
materials, luminescent groups or materials, bioluminescent groups or materials, radioactive isotopes or
materials, positron emitting metals, nonradioactive paramagnetic metal ions, and reactive moieties.

The detectable substance can be coupled or conjugated either directly to the conjugate, antibody or fragment
thereof or indirectly, e.g. without limitation through a linker known in the art or through another moiety,
using techniques known in the art.

Examples of enzymatic labels include luciferases (e.g., firefly luciferase and bacterial luciferase; U.S. Pat. No.
4,737,456), luciferin, 2,3-dihydrophthalazinediones, malate dehydrogenase, urease, peroxidase such as
horseradish peroxidase (HRPO), alkaline phosphatase, p-galactosidase, acetylcholinesterase, glucoamylase,
lysozyme, saccharide oxidases (e.g., glucose oxidase, galactose oxidase, and glucose-6-phosphate
dehydrogenase), heterocyclic oxidases (such as uricase and xanthine oxidase), lactoperoxidase,
microperoxidase, and the like. Examples of suitable prosthetic groups include streptavidin/biotin and
avidin/biotin. Examples of suitable fluorescent groups or materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin.
An example of a luminescent group or material includes luminol. Examples of bioluminescent groups or
materials include luciferase, luciferin, and aequorin. Examples of suitable radioactive isotopes or materials

include 12°1, 131 1110 or *°MTc.
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A “targeting moiety” (also “tissue-targeting group” or “tissue-targeting moiety”) as used herein is any
chemical structure binding to a biological target, such as LRRC15 or a cell expressing LRRC15. The targeting
moiety localizes itself, e.g. as part of a bigger structure at a specific site where the presence is required to
exert the intended effect, e.g. delivery of radioactive decay in case of a TAT. Thus, a tissue targeting group or
moiety serves to provide greater localization of a molecule or conjugate to at least one desired site in the
body of a subject in comparison with the concentration of an equivalent complex not comprising the targeting
moiety. According to the current invention, the targeting moiety can be for example selected without
limitation from the group consisting of nucleotides, DNA and RNA fragments, aptamers, peptides, proteins,
antibodies or fragments thereof, nanoparticles, or small molecules, or any combination thereof.

A “targeting moiety binding to (human) LRRC15” is a chemical structure binding to (human) protein LRRC15.
According to highly preferred embodiments of the current invention, the targeting moiety can be an antibody

or antigen binding fragment thereof, as described herein.

The present invention includes all possible sterecisomers of the compounds disclosed herein as single
stereoisomers, or as any mixture of said stereoisomers, e.g. (R)- or (S)- isomers, in any ratio. Isolation of a
single sterecisomer, e.g. a single enantiomer or a single diastereomer, of a compound of the present
invention is achieved by any suitable state of the art method, such as chromatography, especially chiral
chromatography, for example.

The present invention includes all possible tautomers of the compounds of the present invention as single
tautomers, or as any mixture of said tautomers, in any ratio.

Further, the compounds of the present invention can exist as N-oxides, which are defined in that at least one
nitrogen of the compounds of the present invention is oxidised. The present invention includes all such
possible N-oxides.

The present invention also covers useful forms of the compounds of the present invention, such as
metabolites, hydrates, solvates, prodrugs, salts, in particular pharmaceutically acceptable salts, and/or co-
precipitates.

The compounds disclosed herein can exist as a hydrate, or as a solvate, wherein the compounds contain polar
solvents, in particular water, methanol or ethanol for example, as structural element of the crystal lattice of
the compounds. It is possible for the amount of polar solvents, in particular water, to exist in a stoichiometric
or non-stoichiometric ratio. In the case of stoichiometric solvates, e.g. a hydrate, hemi-, (semi-), mono-,
sesqui-, di-, tri-, tetra-, penta- etc. solvates or hydrates, respectively, are possible. The present invention
includes all such hydrates or solvates.

Further, it is possible for the compounds disclosed herein to exist in free form, e.g. as a free base, or as a free
acid, or as a zwitterion, or to exist in the form of a salt. Said salt may be any salt, either an organic or inorganic
addition salt, particularly any pharmaceutically acceptable organic or inorganic addition salt, which is
customarily used in pharmacy, or which is used, for example, for isolating or purifying the compounds

disclosed herein.
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The term “pharmaceutically acceptable salt”" refers to an inorganic or organic acid addition salt of a
compound disclosed herein. For example, see S. M. Berge, et al. “Pharmaceutical Salts,” J. Pharm. Sci. 1977,
66, 1-19. A suitable pharmaceutically acceptable salt of the compounds disclosed herein may be, for example
and without limitation, an acid-addition salt of a compound disclosed herein bearing a nitrogen atom, in a
chain or in a ring, for example, which is sufficiently basic, such as an acid-addition salt with an inorganic acid,
or “mineral acid”, such as hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfamic, bisulfuric, phosphoric, or
nitric acid, for example, or with an organic acid, such as formic, acetic, acetoacetic, pyruvic, trifluoroacetic,
propionic, butyric, hexanoic, heptanoic, undecanoic, lauric, benzoic, salicylic, 2-(4-hydroxybenzoyl)-benzoic,
camphoric, cinnamic, cyclopentanepropionic, digluconic, 3-hydroxy-2-naphthoic, nicotinic, pamoic, pectinic,
3-phenylpropionic, pivalic, 2-hydroxyethanesulfonic, itaconic, trifluoromethanesulfonic, dodecylsulfuric,
ethanesulfonic,  benzenesulfonic, para-toluenesulfonic, methanesulfonic,  2-naphthalenesulfonic,
naphthalinedisulfonic, camphorsulfonic acid, citric, tartaric, stearic, lactic, oxalic, malonic, succinic, malic,
adipic, alginic, maleic, fumaric, D-gluconic, mandelic, ascorbic, glucoheptanoic, glycerophosphoric, aspartic,
sulfosalicylic, or thiocyanic acid. Further, another suitably pharmaceutically acceptable salt of a compound
disclosed herein which is sufficiently acidic, is an alkali metal salt, for example a sodium or potassium salt, an
alkaline earth metal salt, for example a calcium, magnesium or strontium salt, or an aluminium or a zinc salt,
or an ammonium salt derived from ammonia or from an organic primary, secondary or tertiary amine having
1 to 20 carbon atoms, such as ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol,
diethylaminoethanol, tris(hydroxymethyl)aminomethane, procaine, dibenzylamine, N-methylmorpholine,
arginine, lysine, 1,2-ethylenediamine, N-methylpiperidine, N-methyl-glucamine, N,N-dimethyl-glucamine, N-
ethyl-glucamine, 1,6-hexanediamine, glucosamine, sarcosine, serinol, 2-amino-1,3-propanediol, 3-amino-1,2-
propanediol, 4-amino-1,2,3-butanetriol, or a salt with a quarternary ammonium ion having 1 to 20 carbon
atoms, such as tetramethylammonium, tetraethylammonium, tetra(n-propyl)Jammonium, tetra(n-
butyl)ammonium, N-benzyl-N,N,N-trimethylammonium, choline or benzalkonium.

Those skilled in the art will further recognise that it is possible for acid addition salts of the claimed
compounds to be prepared by reaction of the compounds with the appropriate inorganic or organic acid via
any of a number of known methods. Alternatively, alkali and alkaline earth metal salts of acidic compounds
disclosed herein are prepared by reacting the compounds of the present invention with the appropriate base
via a variety of known methods. The present invention includes all possible salts of the compounds disclosed
herein as single salts, or as any mixture of said salts, in any ratio.

In the present text, for the synthesis of intermediates and of examples of the present invention, when a
compound is mentioned as a salt form with the corresponding base or acid, the exact stoichiometric
composition of said salt form, as obtained by the respective preparation and/or purification process, is, in
most cases, unknown.

Furthermore, the present invention includes all possible crystalline forms, or polymorphs, of the compounds
of the present invention, either as single polymorph, or as a mixture of more than one polymorph, in any

ratio.
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Moreover, the present invention also includes prodrugs of the compounds according to the invention. The
term “prodrugs” here designates compounds which themselves can be biologically active or inactive, but are
converted (for example metabolically or hydrolytically) into compounds according to the invention during
their residence time in the body.
TARGETS

The term “LRRC15” refers to the protein Leucine-rich repeat-containing protein 15. The human LRRC15
protein is encoded by the gene LRRC15 (NCBI gene ID 131578). A synonym for LRRC15 is LIB. The LRRC15
protein comprises human, murine, cynomolgus and further mammalian and non-mamalian homologues.
Sequence(s) for human LRRC15 are accessible via UniProt |dentifier Q8TF66 (LRC15 HUMAN), for instance
human isoform Q8TF66-1 or Q8TF66-2 (Entry version 159, June 17, 2020). Sequence(s) for murine LRRC15 are
accessible via UniProt [dentifier Q80X72 (LRRC15 MOUSE). Sequence(s) for cynomolgus (Macaca fascicularis)
LRRC15 are accessible via UniProt Identifier GZNYR2 (G7NYR2 MACFA). Different isoforms and variants may
exist for the different species and are all comprised by the term LRRC15. Also comprised are LRRC15 molecules
before and after maturation, i.e., independent of cleavage of one or more pro-domains. In addition, synthetic
variants of the LRRC15 protein may be generated and are comprised by the term LRRC15. The protein LRRC15
may furthermore be subject to various modifications, e.g, synthetic or naturally occurring modifications.
Recombinant human LRRC15 (rh LRRC15) is commercially available or can be manufactured as known in the
art.
The term “EPHB6” refers to the protein Ephrin type-B receptor 6. The human EPHB6 protein is encoded by
the gene EPHB6 (NCBI gene ID 2051). This gene encodes a member of a family of transmembrane proteins
that function as receptors for ephrin-B family proteins. Unlike other members of this family, the encoded
protein does not contain a functional kinase domain. Activity of this protein can influence cell adhesion and
migration. Expression of this gene is downregulated during tumor progression, suggesting that the protein
may suppress tumor invasion and metastasis. Ephrin receptors and their ligands, the ephrins, mediate
numerous developmental processes, particularly in the nervous system. A synonym for EPHB6 is HEP.
Sequence(s) for human EPHB6 are accessible via UniProt Identifier 015197 (EPHB6 HUMAN), for instance
human isoform 015197-1 or 015197-2.

BIOLOGICAL SUBJECT MATTER
The terms "peptide”, "polypeptide”, and "protein” are used interchangeably herein, and refer to a compound
which comprises at least two amino acid residues covalently linked by at least one peptide bond. No limitation
is placed on the maximum number of amino acids that can comprise a peptide's sequence. A "peptide” may
comprise without limitation modified amino acids, non naturally-occuring amino acids and/or D amino acids.
Unless otherwise indicated, a particular peptide sequence also encompasses variants wherein at least one
amino acid has been replaced by an amino acid which is characterized by similar structural properties. A
"peptide” may be a natural peptide, a recombinant peptide, a synthetic peptide, or a combination thereof. A

"peptide” may be, for example, a biologically active fragment, an oligopeptide, a homodimer, a heterodimer,

a peptide variant, a modified peptide, a peptide derivative, a peptide analog, a fusion protein, among others.
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The term “amino acid” or “amino acid residue” (“aa”) as used herein typically refers to a naturally-occuring
amino acid but may also refer to a non naturally-occuring amino acid. The term typically refers to an L-amino
acid but may also encompass a D-amino acid. An amino acid may or may not be modified as described
elsewhere herein. The one letter code is used herein to refer to the respective amino acid. As used herein, a
“charged amino acid” is an amino acid which is negatively charged or positively charged. “Negatively charged
amino acids” are aspartic acid (D) and glutamic acid (E). “Positively charged amino acids” are arginine (R}
lysine (K) and histidine (H). “Polar amino acids” are all amino acids that form hydrogen bonds as donors or
acceptors. These are all charged amino acids and asparagine (N), glutamine (Q), serine (S), threonine (T),
tyrosine (Y) and cysteine (C). “Polar uncharged amino acids” are asparagine (N), glutamine (Q), serine (S),
threonine (T), tyrosine (Y) and cysteine (C). “Amphiphatic amino acids” are tryptophan (W), tyrosine (Y) and
methionine (M). “Aromatic amino acids” are phenylalanine (F), tyrosine (Y), and tryptophan (W).
“Hydrophobic amino acids” are glycine (G), alanine (A), valine (V), leucine (L), isoleucine (lI), proline (P),
phenylalanine (F), methionine (M) and cysteine. “Small amino acids” are glycine (G), alanine (A), serine (S),
proline (P), threonine (T), aspartic acid (D) and asparagine (N).

Two amino acids are “characterized by similar structural properties” if (a) both are charged amino acids,
preferably both are negatively charged amino or both are positively charged amino acids, (b) both are polar
amino acids, (c) both are polar uncharged amino acids, (d) both are amphiphatic amino acids, (e) both are
aromatic amino acids, (f) both are hydrophobic amino acids, or (g) both are small amino acids.

The term “nucleic acid” refers to deoxyribonucleotides or ribonucleotides and polymers thereof composed
of monomers (nucleotides) containing a sugar, phosphate and a base that is either a purine or pyrimidine. For
example and without limitation nucleic acids may occur in single- or double-stranded form. Unless specifically
limited, the term encompasses nucleic acids containing known analogs of natural nucleotides that have
similar binding properties as the reference nucleic acid and are metabolized in a manner similar to naturally
occurring nucleotides. Unless otherwise indicated, a particular nucleic acid sequence also encompasses
conservatively modified variants thereof (e.g., degenerate codon substitutions) and complementary
sequences, as well as the sequence explicitly indicated. Specifically, degenerate codon substitutions may be
achieved by generating sequences in which the third position of one or more selected (or all) codons is
substituted with mixed-base and/or deoxyinosine residues (Batzer et al., (1991); Ohtsuka et al., (1985);
Rossolini et al., (1994)).

The term “nucleotide sequence” refers to a polymer of DNA or RNA which can be single- or double-stranded,
optionally containing synthetic, non-natural or altered nucleotide bases capable of incorporation into DNA or
RNA polymers. The terms “nucleic acid”, “nucleic acid molecule”, “nucleic acid fragment”, “nucleic acid
sequence or segment”, or “polynucleotide” are used interchangeably and may also be used interchangeably
with gene, cDNA, DNA and RNA encoded by a gene.

“Sequence identity”, “percent identity” or “percent (%) sequence identity” is a number that describes how
similar a query sequence is to a target sequence, more precisely how many characters in each sequence are

identical after alighment. The most popular tool to calculate sequence identity is BLAST (basic local alighment

search tool, NCBI), which performs comparisons between pairs of sequences, searching for regions of local
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similarity. Suitable alighment methods are known in the art, e.g. Needleman-Wunsch algorithm for global-
global alignment, using BLOSUM®62 matrix, with gap opening penalty of 11 and a gap extension penalty of 1.
Afterwards, the pairs of alighed identical residues can be counted and then divided by the total length of the
alignment (including gaps, internal as well as external) to arrive at the percent identity value. For “percent
similarity” values, the same approach as for percent identity values can be used, except that what is counted,
instead of pairs of identical residues, would be the aligned residue pairs with BLOSUM®62 values that are not
negative (i.e., 20). "Sequence homology" indicates the percentage of amino acids that are identical or that
represent conservative amino acid substitutions.
A "host cell” is a cell that is used in to receive, maintain, reproduce and amplify a vector. A host cell also can
be used to express the polypeptide encoded by the vector. The nucleic acid contained in the vector is
replicated when the host cell divides, thereby amplifying the nucleic acids.
The term "vector”, as used herein, refers to a nucleic acid molecule capable of propagating a nucleic acid
molecule to which it is linked. The term further comprises plasmids (non-viral) and viral vectors. Certain
vectors are capable of directing the expression of nucleic acids or polynucleotides to which they are
operatively linked. Such vectors are referred to herein as "expression vectors'. Expression vectors for
eukaryotic use can be constructed by inserting a polynucleotide sequence encoding at least one protein of
interest (POI) into a suitable vector backbone. The vector backbone can comprise the necessary elements to
ensure maintenance of the vector and, if desirable, to provide amplification within the host. For viral vectors,
e.g. lentiviral or retroviral vectors, further virus specific elements such as structural elements or other
elements can be required and are well known in the art. These elements can be for instance provided in cis
(on the same plasmid) or in trans (on a separate plasmid). Viral vectors may require helper viruses or
packaging lines for large-scale transfection. Vectors may contain further elements such as e.g. enhancer
elements (e.g. viral, eukaryotic), introns, and viral origins of plasmid replication for replication in mammalian
cells. According to the current invention, expression vectors typically have a promoter sequence that drives
expression of the POI. Expression of the POl and/or selective marker protein may be constitutive or regulated
(e.g. inducible by addition or removal of small molecule inductors). Preferred regulatory sequences for
mammalian host cell expression include viral elements that direct high levels of expression of a POl in
mammalian cells, such as regulatory elements, promoters and/or enhancers derived from cytomegalovirus
(CMV), Simian Virus 40 (SV40), adenovirus, (e.g., the adenovirus major late promoter Ad LP) or polyoma. For
further description of viral regulatory elements, and sequences thereof, see e.g., U.S. 5.168.062 by Stinski,
U.S. 4,510,245 by Bell et al. and U.S. 4,968,615 by Schaffner et al.

ANTIBODIES
The terms "(anti) LRRC15 antibody", "antibody binding LRRC15" and “antibody that binds to LRRC15” are
used synonymously herein and refer to an antibody that is capable of binding LRRC15, preferably with
sufficient affinity such that the antibody is useful as a diagnostic and/or therapeutic agent in targeting LRRC15.
ln some embodiments, the extent of binding of an antibody binding LRRC15 to an unrelated protein different

from LRRC15 is less than about 10%, less than about 5%, or preferably less than about 2%, and most preferably
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less than about 1 % of the binding of the antibody to LRRC15 as measured, e.g. by surface plasmon resonance
(SPR) or a further standard method such as ELISA assay.

In certain preferred embodiments, an antibody that binds to LRRC15 has a dissociation constant (Kp) of £ 1
UM, <500 nM, €200 nM, €100 nM, <10 nM, £1nM, £0.1 nM, £0.01 nM, or £0.001 nM (e.g. 10° M or less,
e.g. from 10° M to 1013 M, e.g., from 10° M to 10'3 M). In certain embodiments, an antibody that binds to
LRRC15 has a binding activity (EC50) of <1 uM, £ 100 nM, €10 nM, £1 nM, £0.1 nM, £ 0.01 nM, or £ 0.001
nM (e.g. 10° M or less, e.g. from 10° M to 1033 M, e.g., from 10° M to 1013 M). In certain embodiments, an
anti LRRC15 antibody binds to an epitope of LRRC15 that is conserved among LRRC15 from different species.
The term “antibody” includes, but is not limited to, an immunoglobulin molecule (e.g. without limitation
human 1gG1, 1gG2, 1gG3, 1gG4, I1gM, IgD, IgE, 1gAl, IgA2, mouse 1gG1, 1gG2a, lgG2b, 1gG2c, 1gG3, IgA, IgD, IgE
or IgM, rat IgG1, lgG2a, I1gG2b, lgG2c, IgA, |gD, IgE or IgM, rabbit IgAl, IgA2, IgA3, IgE, IgG, IgM, goat IgA, IgE,
1gG1, 1gG2, IgE, IgM or chicken IgY) that binds to a particular antigen. The term also comprises bispecific
antibodies as described elsewhere herein. Depending on the context, the term antibody may also refer to a
functional fragment of a full length antibody as disclosed elsewhere herein. The term furthermore includes
any proteinaceous binding molecule with immunoglobulin-like function. According to the current invention,
the antibodies or fragments thereof are preferably characterized by an affinity for their target corresponding
to a Kp of less than 107 M, more preferably of less than 10 M, even more preferably in the range from 10!
M to 10 M. In some embodiments the antibody may be a lama, camel, alpake (e.g. camelid- hclgG or 1gG),
or shark (e.g. IgNAR) antibody.

An antibody may be composed of two identical pairs of polypeptide chains. In particular embodiments,
antibodies may comprise four polypeptide chains, e.g. two “heavy chains” (H) (about 50-70 kDa) and two
“light chains” (L) (about 25 kDa), which may be connected by disulfide bonds.

The amino-terminal portion of a polypeptide chain of an antibody usually comprises a "variable region”, e.g.
of about 100 to 110 or more amino acids, which is primarily responsible for antigen recognition. The heavy
chain variable region is abbreviated herein as “VH”, the light chain variable region is abbreviated herein as
“VL”. The VH and VL regions can be further subdivided into regions of hypervariability, termed CDRs,
interspersed with regions that are more conserved, termed “framework regions” or “FR”. Each VH and VL is
typically composed of three CDRs and up to four FRs, arranged from amino-terminus to carboxy-terminus
e.g., in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

The term “CDR” refers to the complementary determining region of an antibody. CDRs are crucial to the
diversity of antigen specificities. A set of CDRs constitutes a paratope. There are usually three CDRs (CDR1,
CDR2 and CDR3), arranged non-consecutively on the amino acid sequence of a variable domain of an antigen
receptor. The CDRs are typically held together in close proximity by the FR regions and — e.g. with the CDRs
from the other chain — contribute to the formation of the antigen binding site of antibodies. The CDRs of the
light chain are termed LCDR1, LCDR2 and LCDR3. The CDRs of the heavy chain are termed HCDR1, HCDR2 and
HCDR3. HCDR3 is the most variable CDR. As known in the art, the amino acid position/boundary delineating

a hypervariable region of an antibody can vary, depending on the context and the various definitions known



10

15

20

25

30

35

-25-
WO 2022/157094 PCT/EP2022/050831

in the art. As used herein, numbering of antibody amino acid residues is done according to the
immunoglobulin amino acid residue numbering system of Kabat.

The carboxy-terminal portion of each polypeptide chain of an antibody usually comprises a “constant region”,
a portion of the antibody molecule that confers effector functions. The heavy chain constant region can
comprise e.g. three domains CH1, CH2 and CH3. The light chain constant region is comprised of one domain
(CL). The heavy chain constant region can for example be selected from any of the five isotypes: alpha (a),
delta (0), epsilon (g), gamma (g), or mu ().

The term “fragment crystallizable region”, also “Fc domain”, “Fc region” or “Fc part” as used herein refers
to a C-terminal region of an antibody heavy chain that contains at least a portion of the constant region. The
Fc region may interact with Fc receptors and some proteins of the complement system, e.g. on immune
effector cells. The Fc region defines the class of an antibody or isotype. For an |gG antibody, the Fc region
consists of the C2H and C3H domains. The term includes native sequence Fc regions and variant Fc regions.
For example, a human IgG heavy chain Fc region may extend from Cys226, or from Pro230, to the carboxyl-
terminus of the heavy chain.

Antibodies or binding fragments according to the current invention may have been modified to alter at least
one Fc region-mediated biological effector function, e.g. by reduced or improved binding to the Fc receptor
(e.g. FcyR). FcyR binding may be reduced, e.g. by mutating the immunoglobulin constant region / Fc region of
the antibody (See, e.g., Canfield and Morrison, 1991, J. Exp. Med. 173:1483-1491; and Lund et al., 1991, J.
Immunol. 147:2657-2662), or may be enhanced, e.g. by afucosylation. Reducing or enhancing Fc(y)R binding
may also reduce or enhance other effector functions which rely on Fc(y)R interactions, such as opsonization,
phagocytosis, ADCP or ADCC.

Antibodies or antibody fragments can be produced synthetically or recombinantly. A number of technologies
are available to produce antibodies. For example, phage-antibody technology can be used to generate
antibodies (Knappik et al., J. Mol. Biol. 296:57-86, 2000). Another approach for obtaining antibodies is to
screen a DNA library from B cells as described in W0 91/17271 and WO 92/01047. In these methods, libraries
of phages are produced in which members display different antibodies on their outer surfaces. Antibodies
are usually displayed as Fv or Fab fragments. Phage displaying antibodies are selected by affinity enrichment
for binding to a selected protein. Antibodies can also be produced using trioma methodology (e.g., Oestberg
et al., Hybridoma 2:361-367, 1983; U.S. Patent 4,634,664; U.S. Patent 4,634,666).

Antibodies can also be purified from any cell that expresses the antibodies, including host cells that have been
transfected with antibody-encoding expression constructs. The host cells can be cultured under conditions
whereby the antibodies are expressed. Purified antibody can be separated from other cellular components
that can associate with the antibody in the cell, such as certain proteins, carbohydrates, or lipids, using
methods well known in the art. Such methods include, but are not limited to, size exclusion chromatography,
ammonium sulfate fractionation, ion exchange chromatography, affinity chromatography, and preparative
gel electrophoresis. Purity of the preparations can be assessed by any means known in the art, such as SDS-

polyacrylamide gel electrophoresis. A preparation of purified antibodies can contain more than one type of

antibody.
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Alternatively, antibodies according to the current invention can be produced using chemical methods to
synthesize its amino acid sequence, such as by direct peptide synthesis using solid-phase techniques (e.g.,
Merrifield, J. Am. Chem. Soc. 85:2149-2154, 1963; Roberge et al., Science 269:202-204, 1995). Protein
synthesis can be performed using manual techniques or by automation. Optionally, fragments of antibodies
can be separately synthesized and combined using chemical methods to produce a full-length molecule.
A "proteinaceous binding molecule with immunoglobulin-like function” is a proteinaceous molecule which
is not an immunoglobulin but binds to a particular antigen. An example of a proteinaceous binding molecule
with immunoglobulin-like functions is a mutein based on a polypeptide of the lipocalin family (WO 03/029462,
Beste et al., Proc. Natl. Acad. Sci. USA (1999) 96, 1898-1903). Lipocalins, such as the bilin binding protein, the
human neutrophil gelatinase-associated lipocalin, human Apolipoprotein D or glycodelin, possess natural
ligand-binding sites that can be modified so that they bind to selected small protein regions known as
haptens. Examples of other proteinaceous binding molecules are glubodies (see e.g. WO 96/23879 or
Napolitano, E.W.,, et al., Chemistry & Biology (1996) 3, 5, 359-367), proteins based on the ankyrin scaffold
(Mosavi, L.K., et al., Protein Science (2004) 13, 6, 1435-1448) or crystalline scaffold (e.g. WO 01/04144), the
proteins described in Skerra, J. Mol. Recognit. (2000) 13, 167-187, adnectins, tetranectins, avimers and
peptoids. Adnectins, derived from a domain of human fibronectin, contain three loops that can be engineered
for immunoglobulin-like binding to targets (Gill, D.S. & Damle, N.K., Current Opinion in Biotechnology (2006)
17, 653-658). Tetranectins, derived from the respective human homotrimeric protein, likewise contain loop
regions in a C-type lectin domain that can be engineered for desired binding. Avimers contain so called A-
domains that occur as strings of multiple domains in several cell surface receptors (Silverman, J., et al., Nature
Biotechnology (2005) 23, 1556-1561). Peptoids, which can act as protein ligands, are oligo(N-alkyl) glycines
that differ from peptides in that the side chain is connected to the amide nitrogen rather than the alpha
carbon atom. Peptoids are typically resistant to proteases and other modifying enzymes and can have a much
higher cell permeability than peptides (see e.g. Kwon, Y.-U., and Kodadek, T., J. Am. Chem. Soc. (2007) 129,
1508-1509).

ANTIBODY FRAGMENTS
A “fragment”, “functional fragment” or “antigen-binding fragment” of an antibody is required to retain the
ability of the antibody to bind the particular antigen. Fragments of an antibody therefore typically comprise
a functional portion of a full-length antibody, generally the antigen binding region or variable region thereof.
Preferably, a fragment of an antibody as used herein substantially retains the affinity of the full-length
antibody. As such, suitable fragments of an anti-LRRC15 antibody will retain the ability to bind to the target
protein, e.g. to bind to LRRC15. Examples of antibody fragments include, but are not limited to, Fab, Fab’,
F(ab')2, and Fv fragments, single-chain antibody molecules, diabodies and domain antibodies, see Holt, L.J.,
et al., Trends Biotechnol. (2003), 21, 11, 484-490.
A “Fab fragment” contains the constant domain of the light chain and the first constant domain (CH2) of the
heavy chain. “Fab’ fragments” differ from Fab fragments by the addition of a few residues at the carboxyl
terminus of the heavy chain CH2 domain including one or more cysteines from the antibody hinge region.

“F(ab’) fragments” are produced by cleavage of the disulfide bond at the hinge cysteines of the F(ab’)2 pepsin
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digestion product. Additional chemical couplings of antibody fragments are known to those of ordinary skill
in the art. Fab and F(ab’)2 fragments lack the Fc fragment of intact antibody, clear more rapidly from the
circulation of animals, and may have less non-specific tissue binding than an intact antibody, see, e.g., Wahl
et al., 1983, J. Nucl. Med. 24:316.
An “Fv fragment” is the minimum fragment of an antibody that contains a complete target recognition and
binding site. This region consists of a dimer of one heavy and one light chain variable domain in a tight, non-
covalent association (VH-VL dimer). It is in this configuration that the three CDRs of each variable domain
interact to define an antigen binding site on the surface of the VH-VL dimer. Often, the six CDRs confer antigen
binding specificity upon the antibody. However, in some instances even a single variable domain (or half of
an Fv comprising only three CDRs specific for a target) may have the ability to recognize and bind antigen,
although at a lower affinity than the entire binding site.
“Single-chain Fv”’ or “scFv” antibody fragments comprise the VH and VL domains of an antibody in a single
polypeptide chain. Generally, the Fv polypeptide further comprises a polypeptide linker between the VH and
VL domains which enables the scFv to form the desired structure for antigen binding.
“Single domain antibodies” are composed of a single VH or VL domains which exhibit sufficient affinity to the
target. In a specific embodiment, the single domain antibody is a camelized antibody, see, e.g., Riechmann,
1999, Journal of Immunological Methods 231:25-38.

BINDING
The term “affinity” or "binding affinity" is a term of the art and describes the strength of non-covalent
binding between a single binding site of a molecule and its binding partner. The affinity of an antibody or
fragment thereof for a target can be determined using techniques well known in the art, for example by ELISA,
isothermal titration calorimetry (ITC), surface plasmon resonance (SPR), flow cytometry or fluorescent
polarization assays. Preferably the affinity is provided as dissociation constant Kp, in the alternative the
affinity is provided as an EC50 value.
The “dissociation constant” (Kp) has molar units (M) and corresponds to the concentration of the binder (e.g.
antibody or fragment) at which half of the target proteins or binding partners are occupied at equilibrium.
The smaller the dissociation constant is, the higher is the affinity between the binder and its target. The Kp
values can be preferably measured by using surface plasmon resonance assays using suitable devices
including but not limited to Biacore instruments like Biacore T100, Biacore T200, Biacore 2000, Biacore 4000,
a Biacore 3000 (GE Healthcare Biacore, Inc., cf. e.g., Sjolander & Urbaniczky; Anal. Chem. 63:2338-2345, 1991;
Szabo, et al., Curr. Opin. Struct. Biol. 5:699-705, 1995), or a ProteOn XPR36 instrument (Bio-Rad Laboratories,
Inc.). In the alternative the affinity can be determined using any method known in the art including, for
example immunoassays such as enzyme-linked immununospecific assay (ELISA) and fluorescence-activated
cell sorting (FACS) for quantification of antibody binding to cells that express an antigen. Where assay
conditions were found to influence the determined KD, the assay setup with the least standard deviation shall
be used.
“Half maximal effective concentration” (EC50) refers to the concentration of a drug, modulator, antibody,

fragment, conjugate or molecule which induces a response halfway between the baseline and maximum after
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a specified incubation time. In the context of affinity, the EC50 thus reflects the concentration of binder (e.g.
antibody) that is needed for half-maximal binding. An EC50 can be determined if an inflection point can be
determined by mathematical modeling (e.g., non-linear regression) of the dose—response curve describing
the relationship between applied drug, antibody, fragment, conjugate or molecule concentration and signal.
For example, if the dose—response curve follows a sigmoidal curve, an EC50 can be determined. Where the
response is an inhibition, the EC50 is termed “half maximal inhibitory concentration” (IC50).

If two quantities are "in the same order of magnitude”, the larger value is less than ten times the smaller
value.

As used herein, a binder or antibody that “binds specifically to”, is “specific to/for” or “specifically
recognizes” an antigen of interest, e.g. LRRC15, is one that binds the antigen with sufficient affinity such that
the binder or antibody is useful as a therapeutic agent in targeting a cell or tissue expressing the antigen, and
does not significantly cross-react with proteins other than orthologs and variants (e.g. mutant forms, splice
variants, or proteolytically truncated forms) of the aforementioned antigen target. The term "specifically
recognizes’ as used herein can be exhibited, for example, by a binder, an antibody, or antigen-binding
fragment thereof, having a monovalent Kp for the antigen of less than about 10* M, alternatively less than
about 10~ M, alternatively less than about 10° M, alternatively less than about 107 M, alternatively less than
about 10% M, alternatively less than about 10 M, alternatively less than about 1019 M, alternatively less than
about 10! M, alternatively less than about 1012 M, or less.

In its most general form, “specific binding” is referring to the ability of a binder or antibody to discriminate
between the antigen of interest and an unrelated antigen, as determined, for example, by surface plasmon
resonance (SPR), Western blot, ELISA-, RIA-, ECL-, IRMA-test or peptide scans. For example, a standard ELISA
assay can be carried out. The scoring may be carried out by standard color development (e.g. secondary
antibody with horseradish peroxidase and tetramethyl benzidine with hydrogen peroxide). The reaction in
certain wells is scored by the optical density, for example, at 450 nm. Typical background (=negative reaction)
may be 0.1 OD; typical positive reaction may be 1 OD. This means the difference positive/negative is more
than 5-fold, 10-fold, 50-fold, and preferably more than 100-fold. Typically, determination of binding specificity
is performed by using not a single reference antigen, but a set of about three to five unrelated antigens, such
as milk powder, BSA, transferrin or the like.

“Polyspecificity”, also “polyreactivity” or “unspecific binding” refers to the binders’ or antibodies’ ability to
bind a defined set of unrelated antigens but the terms are not necessarily used interchangeably. Where the
binder or antibody binds specifically to a target and binds unspecifically to at least one further unrelated
antigen this is called “polyreactivity” or “unspecific binding”. Where a binder or antibody binds not only
specifically to the intended target but also binds specifically to a further unrelated target this is called
“polyspecificity”.

Polyspecificity, polyreactivity and unspecific binding is substantial if the (therapeutic) applicability of the
antibody is compromised. Binding of non-protein structures including without limitation target negative cell
lines or tissues, baculo virus particle (BVP), insulin or DNA, may be evaluated as known in the art. In a first

example, binding to target negative human cell lines can be determined e.g. by FACS analysis using mock
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transfected CHO or HEK293 cells. In a second example, unspecific binding to different tissues or cell
populations can be analyzed by FACS analysis of a cell line or panel of cell lines derived from the respective
tissue, or by FACS analysis of a sorted cell population. In a third example, unspecific binding to BVP, insulin or
DNA can be analyzed using ELISA, e.g. as described in Hotzel, Isidro, et al. "A strategy for risk mitigation of
antibodies with fast clearance.” MAbs. Vol. 4. No. 6. Taylor & Francis, 2012, Avery, Lindsay B., et al.
"Establishing in vitro in vivo correlations to screen monoclonal antibodies for physicochemical properties
related to favorable human pharmacokinetics.” MAbs. Vol. 10. No. 2. Taylor & Francis, 2018, and Jain, Tushar,
et al. "Biophysical properties of the clinical-stage antibody landscape.” Proceedings of the National Academy
of Sciences 114.5 (2017): 944-949, incorporated herein in their entirety and in particular with regards to the
technical details necessary to analyze and quantify unspecific binding. The degree of unspecific binding of an
antibody according to the current invention at least with regard to BVP, insulin and DNA, is preferably lower
than the degree of unspecific binding of reference antibody Gantenerumab (Roche) and most preferably
lower than the degree of unspecific binding of reference antibody Remicade (Janssen Biotech).
An antibody or fragment is termed “cross-reactive” or “cross reactive” if the antibody or fragment binds an
antigen from a first species (e.g. human LRRC15) and a related antigen from at least one further species (e.g.
cynomolgus LRRC15), e.g. without limitation both with a Kp value of less than 107 M, more preferably of less
than 10° M, even more preferably in the range from 10° M to 10 M.
As used herein, the term “epitope” refers to a structure that is specifically bound by an antibody or T-cell
receptor. Epitopes may be characterized by specific three dimensional structures or charge patterns. For
example, these three dimensional structures or charge patterns may be defined by amino acids or sugar
residues. According to preferred embodiments an epitope may be a defined amino acid sequence, which may
or may not be modified.

FC FUNCTIONS
An "activating Fc receptor’ is an Fc receptor that elicits signaling events that stimulate the receptor-bearing
cell to perform effector functions upon binding to an Fc domain of an antibody. Human activating Fc receptors
include without limitation FcyRllla (CD16a), FcyRI (CD64), FeyRlla (CD32), and FcaRI (CD89).
The term "effector functions” refers to those biological activities attributable to the Fc region of an antibody,
which vary with the antibody isotype. Examples of antibody effector functions include without limitation: Clq
binding and complement dependent cytotoxicity (CDC), Fc receptor binding, antibody-dependent cell-
mediated cytotoxicity (ADCC), antibody-dependent cellular phagocytosis (ADCP), cytokine secretion, immune
complex-mediated antigen uptake by antigen presenting cells, down regulation of cell surface receptors (e.g.
B cell receptor), and B cell activation.
The term "effector cells” refers to a population of lymphocytes that display effector moiety receptors, e.g.
cytokine receptors, and/or Fc receptors on their surface through which they bind an effector moiety, e.g. a
cytokine, and/or an Fc region of an antibody and contribute to the destruction of target cells, such as tumor
cells. Effector cells may for example mediate ADCC, ADCP or CDC. Effector cells include, but are not limited
to, effector T cells such as CD8 positive cytotoxic T cells, CD4 positive helper T cells, yo T cells, NK cells,

lymphokine-activated killer (LAK) cells and macrophages/monocytes.
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“Afucosylated” antibodies are antibodies engineered such that the oligosaccharides in the Fc region of the
antibody do not have any fucose sugar units. Glycosylation of an antibody can alter its function. For example,
if glycosylation at N297 in the CH2 domain of an IgG is completely eliminated, binding to FcyRs is lost.
However, modulation of the specific carbohydrate composition at N297 can have the opposite effect and
enhance the ADCC activity of the antibody. In brief, the affinity of an antibody for the activating FcyRs depends
on the composition of the N297 N-linked oligosaccharide. There are 32 different possible combinations of
oligosaccharides that can occur at this site. Naturally occurring human IgG and those produced by hybridomas
or other common expression systems are usually composed of N-acetylglucosamine (GlcNAc) and three
mannose residues that form a core carbohydrate. This core is attached to two additional GlcNAc groups to
form biantennary branches. The addition of galactose at each branch can occur as well as the terminal
addition of sialic acid to these galactose molecules. Fucose is often part of the core GIcNAc. This fucose,
through steric hindrance, obstructs the interaction of the antibody with the FcyRIIIA. Thus, elimination of this
fucose molecule while maintaining other forms of glycosylation at this site increases the binding of the
antibody to the activating FcyRs, enhancing its ability to elicit ADCC and/or ADCP (Almagro 2017, Front
Immunol. 2017; 8: 1751). Methods of preparing fucose-less antibodies include growth in rat myeloma YB2/0
cells (ATCC CRL 1662). YB2/0 cells express low levels of FUT8 mRNA, which encodes a-1,6-fucosyltransferase,
an enzyme necessary for fucosylation of polypeptides. Afucosylated antibodies are preferred embodiments
of the current invention.

“Antibody-dependent cellular cytotoxicity” (“ADCC”), also “antibody-dependent cell-mediated
cytotoxicity”, is a mechanism of cell-mediated immune defense whereby an immune cell actively lyses a
target cell, whose membrane-surface antigens have been bound by specific antibodies. ADCC is mediated via
interaction of the antibody or fragment with FcyRlIlla. In humans, FcyRIlI exists in two different forms: FcyRllla
(CD16a) and FcyRlllb (CD16b). While FcyRllla is expressed on monocytes, neutrophils, mast cells,
macrophages, and natural killer cells as a transmembrane receptor, FcyRIlIb is only expressed on neutrophils.
These receptors bind to the Fc portion of an antibody, which then activates antibody-dependent cell-
mediated cytotoxicity (ADCC) mediated by the human effector cells. Different assay systems to determine
ADCC induction in human subjects have been described in the literature and are suitable for characterization
of the subject matter disclosed herein. For example, Yao-Te Hsieh et al. have studied different ADCC assay
systems, namely assays based on (i) natural killer cells from human donors (FcyRINA + primary NK), (ii) FcyRIIA
engineered NK-92 cells and (iii) FcyRIIIA/NFAT-RE/luc2 engineered Jurkat T cells (Hsieh, Yao-Te, et al.
"Characterization of FcyRIIIA effector cells used in in vitro ADCC bioassay: comparison of primary NK cells with
engineered NK-92 and Jurkat T cells." Journal of Immunological Methods 441 (2017): 56-66, incorporated
herein in entirety; in particular, reference is made to the method description for these assays). In brief, all
three effector cell systems differentially express FcyRIIA and provide dose-dependent ADCC pathway activity,
vet only primary NK and engineered NK-92 cells are capable of inducing ADCC-mediated cell lysis. For
functional assessment of ADCC activity, primary NK or NK-92 (V-158) cells thus better reflect the

physiologically relevant ADCC mechanism of action. As an engineered cell line, NK-92 cells may behave more
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reproducibly than primary NK and are therefore the preferred assay system to determine ADCC response in
human subjects, e.g. in case of doubt.
An antibody “inducing ADCC” is an antibody which may elicit a substantial amount of lysis of target cells in
the presence of FcyRllla expressing effector cells. Preferably, the ADCC induction results in the lysis of at least
2%,5 %, 10 %, 15 %, more preferably at least 20 %, 25 %, 30 %, 35 %, 40 %, 45 %, most preferably at least 50
%, 55 %, 60 %, 65 %, 70 %, 75 %, 80 %, 85 %, 90 %, 95 % or 99 % of the target cells. Antibodies inducing ADCC
are preferred embodiments of the current invention.
“Antibody-dependent cellular phagocytosis” (“ADCP”) is the mechanism by which antibody-opsonized target
cells activate the FcyRs on the surface of macrophages to induce phagocytosis, resulting in internalization and
degradation of the target cell. For ADCP, binding to macrophages as effector cells typically occurs via the
interaction of the antibodies FC part with FcyRlla (CD32a) expressed by macrophages.
An antibody “inducing ADCP” is an antibody which may elicit a substantial amount of phagocytosis of target
cells in the presence of macrophages. Preferably, the ADCP induction results in the phagocytosis of at least 2
%, 5 %, 10 %, 15 %, more preferably at least 20 %, 25 %, 30 %, 35 %, 40 %, 45 %, most preferably at least 50
%, 55 %, 60 %, 65 %, 70 %, 75 %, 80 %, 85 %, 90 %, 95 % or 99 % of the target cells. Antibodies inducing ADCP
are preferred embodiments of the current invention.
“Clq binding and complement dependent cytotoxicity” also“Complement-dependent cytotoxicity” (“CDC”)
is an effector function of 1gG and IgM antibodies. When they are bound to a surface antigen on a target cell,
the classical complement pathway is triggered by bonding protein Clqg to these antibodies, resulting in
formation of a membrane attack complex (MAC) and target cell lysis. Complement system is efficiently
activated by human 1gG1, 1gG3 and IgM antibodies, weakly by 1gG2 antibodies and is not activated by IgG4
antibodies. Several laboratory methods exist for determining the efficacy of CDC and are known in the art.
An antibody “inducing CDC” is an antibody which may elicit a substantial amount of formation of a membrane
attack complex and lysis of target cells. Preferably, the CDC induction results in the lysis of at least 2 %, 5 %,
10 %, more preferably at least 15 %, 20 %, 25 %, 30 %, 35 %, 40 %, 45 %, most preferably at least 50 %, 55 %,
60 %, 65 %, 70 %, 75 %, 80 %, 85 %, 90 %, 95 % or 99 % of the target cells. Antibodies inducing CDC are
preferred embodiments of the current invention.

ANTIBODY FORMATS
“Bispecific antibodies” are monoclonal antibodies that have binding specificities for at least two different
epitopes on the same target or different targets. In the present disclosure, one of the binding specificities can
be directed towards LRRC15, the other can be for any other antigen, e.g., without limitation for a cell-surface
protein, receptor, receptor subunit, tissue-specific antigen, virally derived protein, virally encoded envelope
protein, bacterially derived protein, or bacterial surface protein. Bispecific antibody constructs according to
the invention also encompass multispecific antibody constructs comprising multiple binding domains/binding
sites, such as trispecific antibody constructs, where the construct comprises three binding domains.
Bispecific antibody formats comprise lgG-like and non-lgG-like antibodies (Fan et al (2015) Journal of
Hematology & Oncology. 8: 130). |lgG-like antibodies have a monoclonal antibody (mAb) structure of two Fab

arms and one Fc region, wherein the two Fab sites bind different antigens. The most common IgG-like
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antibody types comprise two Fab regions, and the Fc region. Each heavy and light chain pair may be from a
unique mAb. The Fc region is usually made from the two heavy chains. These BsABs can be manufactured for
instance with the quadroma or the hybrid hybridoma method or another method known in the art. Non-lgG-
like BsABs lack an Fc region. Non-lgG-like BsABs include chemically linked Fabs, comprising only the Fab
regions, and various types of bivalent and trivalent single-chain variable fragments (scFvs). There are also
fusion proteins mimicking the variable domains of two antibodies. These formats comprise bi-specific T-cell
engagers (BiTEs).

Bispecific antibodies include but are not limited to multivalent single chain antibodies, diabodies and
triabodies, and antibodies having the constant domain structure of full length antibodies to which further
antigen-binding sites are linked via one or more linker or peptide-linker. Possible further antigen-binding sites
comprise for example single chain Fv, VH domain and/or VL domain, Fab, (Fab)2, VHH nanobodies (Hamers-
Casterman Cet al., (1993) Nature 363(6428), 446—448), single domain antibodies, scFabs, or fragments of any
of these.

Bispecific antibodies according to the current invention include but are not limited to Fc fusions to which
further antigen-binding sites are linked via one or more linker or peptide-linker, for example N-terminal
and/or C-terminal. Possible further antigen-binding sites comprise for example single chain Fv, VH domain
and/or VL domain, Fab, (Fab)2, VHH nanobodies, single domain antibodies, scFabs, or fragments of any of
these. Bispecific antibodies are highly preferred embodiments or form part of highly preferred embodiments
of the different aspects of the current invention.

A "modification promoting the association of the first and the second subunit of the Fc domain” is a
manipulation of the peptide backbone or the post-translational modifications of an Fc domain subunit that
reduces or prevents the association of a polypeptide comprising the Fc domain subunit with an identical
polypeptide to form a homodimer. A modification promoting association as used herein particularly includes
separate modifications made to each of the two Fc domain subunits desired to associate (i.e. the first and the
second subunit of the Fc domain), wherein the modifications are complementary to each other so as to
promote association of the two Fc domain subunits. For example, a modification promoting association may
alter the structure or charge of one or both of the Fc domain subunits so as to make their association sterically
or electrostatically favorable. Thus, (hetero)dimerization occurs between a polypeptide comprising the first
Fc domain subunit and a polypeptide comprising the second Fc domain subunit, which might be non-identical,
e.g. in the sense that further components fused to each of the subunits (e.g. antigen binding moieties) are
not the same. In some embodiments the modification promoting association comprises an amino acid
mutation in the Fc domain, specifically an amino acid substitution. In a particular embodiment, the
modification promoting association comprises a separate amino acid mutation, specifically an amino acid
substitution, in each of the two subunits of the Fc domain. According to the current invention, antibodies
comprising an Fc region may or may not comprise a modification promoting the association of the first and
the second subunit of the Fc domain. Antibodies comprising a modification promoting the association of the

first and the second subunit of the Fc domain are preferred embodiments of the current invention.
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The term "chimeric antigen receptor” or "CAR" as used herein, refers to an artificial T cell surface receptor
that is engineered to be expressed on an immune effector cell and specifically bind an antigen. CARs may be
used as a therapy with adoptive cell transfer. Monocytes are removed from a patient (blood, tumor or ascites
fluid) and modified so that they express the receptors specific to a particular form of antigen. In some
embodiments, the CARs have been expressed with specificity to a tumor associated antigen. CARs may also
comprise an intracellular activation domain, a transmembrane domain and an extracellular domain
comprising a tumor associated antigen binding region. In some aspects, CARs comprise fusions of single-chain
variable fragments (scFv) derived monoclonal antibodies, fused to CD3-zeta transmembrane and intracellular
domain. The specificity of CAR designs may be derived from ligands of receptors (e.g., peptides). In some
embodiments, a CAR can target cancers by redirecting a monocyte/macrophage expressing the CAR specific
for tumor associated antigens. According to the current invention the CAR binds LRRC15.

An antibody may be monoclonal or polyclonal. The term “polyclonal” refers to antibodies that are
heterogenous populations of antibodies, derived for example from the sera of animals immunized with an
antigen or an antigenic functional derivative thereof. For the production of polyclonal immunoglobulins, one
or more of various host animals may be immunized by injection with the antigen. Various adjuvants may be
used to increase the immunological response, depending on the host species.

“Monoclonal antibodies” are substantially homogenous populations of antibodies binding a particular
antigen. Monoclonal antibodies may be obtained by methods well known to those skilled in the art (see for
example, Kéhler et al., Nature (1975) 256, 495-497, and U.S. Patent No. 4,376,110). An antibody or fragment
with specific binding affinity can be isolated, enriched, or purified from a prokaryotic or eukaryotic organism.
The antibodies according to the current invention are preferably monoclonal.

“Humanized antibodies” contain CDR regions derived from a non human species, such as mouse, that have,
for example, been engrafted, along with any necessary framework back-mutations, into human sequence-
derived V regions. Thus, for the most part, humanized antibodies are human immunoglobulins (recipient
antibody) in which residues from a hypervariable region of the recipient are replaced by residues from a
hypervariable region of a non-human species (donor antibody) such as mouse, rat, rabbit or non human
primate having the desired specificity, affinity, and capacity. See, for example, U.S. Pat. Nos. 5,225,539;
5,585,089; 5,693,761; 5,693,762; 5,859,205, each herein incorporated by reference. In some instances,
framework residues of the human immunoglobulin are replaced by corresponding non-human residues (see,
for example, U.S. Pat. Nos. 5,585,089; 5,693,761; 5,693,762, each herein incorporated by reference).
Furthermore, humanized antibodies may comprise residues that are not found in the recipient antibody or in
the donor antibody. These modifications are made to further refine antibody performance (e.g., to obtain the
desired affinity). In general, the humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the hypervariable regions correspond to
those of a non-human immunoglobulin and all or substantially all of the framework regions are those of a
human immunoglobulin sequence. The humanized antibody will optionally comprise at least a portion of an

immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further details see Jones
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et al., Nature 331:522-25 (1986); Riechmann et al., Nature 332:323-27 (1988); and Presta, Curr. Opin. Struct.
Biol. 2:593-96 (1992), each incorporated herein by reference.

Fully human antibodies (human antibodies) comprise human derived CDRs, i.e. CDRs of human origin.
Preferably, a fully human antibody according to the current invention is an antibody having at least 90 %, 91
%, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 %, 99.5 % or 100 % sequence identity with the closest human
VH germline gene (e.g. sequence extracted from recommended list and analyzed in IMGT/Domain-gap-align).
As accepted by usual nomenclature systems such as the INN species subsystem in force until 2017, fully
human antibodies may comprise a low number of germline deviations compared with the closest human
germline reference determined based on the IMGT database (http://www.imgt.org). For example, a fully
human antibody according to the current invention may comprise up to 1, 2, 3, 4 or 5 germline deviations per
CDR compared with the closest human germline reference. Fully human antibodies can be developed from
human derived B cells by cloning techniques in combination with a cell enrichment or immortalization step.
The majority of fully human antibodies in clinical use, however, were isolated either from immunized mice
transgenic for the human IgG locus or from sophisticated combinatorial libraries by phage display
(Briggemann M., Osborn M.J., Ma B., Hayre J., Avis S., Lundstrom B. and Buelow R., Human Antibody
Production in Transgenic Animals, Arch Immunol Ther Exp (Warsz.) 63 (2015), 101-108; Carter P.J., Potent
antibody therapeutics by design, Nat Rev Immunol 6 (2006), 343—-357; Frenzel A., Schirrmann T. and Hust M.,
Phage display-derived human antibodies in clinical development and therapy, MAbs 8 (2016), 1177-1194;
Nelson A.L., Dhimolea E. and Reichert J.M., Development trends for human monoclonal antibody
therapeutics, Nat Rev Drug Discov 9 (2010), 767-774.)).

Several techniques are available to generate fully human antibodies or to generate antibodies comprising
human derived CDRs (cf. W02008/112640 A3). Cambridge Antibody Technologies (CAT) and Dyax have
obtained antibody cDNA sequences from peripheral B cells isolated from immunized humans and devised
phage display libraries for the identification of human variable region sequences of a particular specificity.
Briefly, the antibody variable region sequences are fused either with the Gene Ill or Gene VIl structure of the
M13 bacteriophage. These antibody variable region sequences are expressed either as Fab or single chain Fv
(scFv) structures at the tip of the phage carrying the respective sequences. Through rounds of a panning
process using different levels of antigen binding conditions (stringencies), phages expressing Fab or scFv
structures that are specific for the antigen of interest can be selected and isolated. The antibody variable
region cDNA sequences of selected phages can then be elucidated using standard sequencing procedures.
These sequences may then be used for the reconstruction of a full antibody having the desired isotype using
established antibody engineering techniques. Antibodies constructed in accordance with this method are
considered fully human antibodies (including the CDRs). In order to improve the immunoreactivity (antigen
binding affinity and specificity) of the selected antibody, an in vitro maturation process can be performed,
including a combinatorial association of different heavy and light chains, deletion/addition/mutation at the
CDR3 of the heavy and light chains (to mimic V-J, and V-D-J recombination), and introduction of random
mutations (to mimic somatic hypermutation). An example of a "fully human" antibody generated by this

method is the anti-tumor necrosis factor a antibody, Humira (adalimumab).
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“Derivatized antibodies” are typically modified by glycosylation, acetylation, pegylation, phosphorylation,
sulfation, amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, linkage to a
cellular ligand or other protein. Any of numerous chemical modifications may be carried out by known
techniques, including, but not limited to, specific chemical cleavage, acetylation, formylation, metabolic
synthesis of tunicamycin, etc. Additionally, the derivative may contain one or more non-natural amino acids,
e.g., using ambrx technology. See, e.g., Wolfson, 2006, Chem. Biol. 13(10):1011-2. Antibodies according to
the current invention may be derivatized, e.g. sulfated.
The term “maturated antibodies” or “maturated antigen-binding fragments” such as maturated Fab variants
or “optimized” variants includes without limitation derivatives of an antibody or antibody fragment exhibiting
stronger binding - i. e. binding with increased affinity - to a given antigen such as the extracellular domain of
a target protein. Maturation is the process of identifying a small number of mutations within the six CDRs of
an antibody or antibody fragment leading to this affinity increase. The maturation process is the combination
of molecular biology methods for introduction of mutations into the antibody and screening for identifying
the improved binders.
The term “"germlining” refers to replacement of residues in the variable domains of an antibody with those
present in the pre-mutated germline genes to reduce the potential for immunogenicity.

CONJUGATES
The term “conjugate” refers to a molecule comprising at least two moieties. For example, and without
limitation, the moieties can be connected via a linker.
The term “antibody conjugate” refers to a conjugate comprising at least one antibody moiety and one or
more further molecules or moieties. The one or more further moecules or moieties may be selected without
limitation from a drug, a chelator, a radioactive element, a cytotoxic agent, a further antibody or antigen-
binding fragment.
The term “antibody drug conjugate” refers to an antibody conjugate comprising at least one drug moiety.
The term “linker” as used herein refers to any molecule enabling a direct topological connection of different
portions of a construct or conjugate. For example, a linker may connect a chelator and the targeting moiety.
In the alternative, a linker may connect different parts of the chelator. For bispecific antibodies a linker may
connect the different antigen-binding portions. Examples for linkers establishing a covalent connection
between the different portions include peptide linker and non-proteinaceous polymers, including but not
limited to polyethylene glycol (PEG), polypropylene glycol, polyoxyalkylenes, or copolymers of polyethylene
glycol, polypropylene glycol.
The term “Iinternalization” of an antibody, fragment or conjugate refers to the uptake of the antibody,
fragment or conjugate into a cell. Preferably, internalization is determined for a cell line with endogenous
target expression.

THERAPY

"Treating" a disease in a subject or "treating" a subject having a disease refers to subjecting the subject to a
pharmaceutical treatment, e.g., the administration of a drug, such that at least one symptom of the disease

IS decreased or prevented from worsening.
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The terms "prevent”’, "preventing”, "prevention” and the like refer to reducing the probability of developing
a disease, disorder, or condition in a subject, who does not have, but is at risk of or susceptible to developing
a disease, disorder, or condition.

The term "effective amount” or "therapeutically effective amount"” are used interchangeably herein and
refer to an amount sufficient to achieve a particular biological result or to modulate or ameliorate a symptom
in a subject, or the time of onset of a symptom, typically by at least about 10%; usually by at least about 20%,
preferably at least about 30%, or more preferably at least about 50%. Efficacy of the use of an antibody in
cancer therapy can be assessed based on the change in tumor burden. Both tumor shrinkage (objective
response) and time to the development of disease progression are important endpoints in cancer clinical
trials. Standardized response criteria, known as RECIST (Response Evaluation Criteria in Solid Tumors), were
published in 2000. An update (RECIST 1.1) was released in 2009. RECIST criteria are typically used in clinical
trials where objective response is the primary study endpoint, as well as in trials where assessment of stable
disease, tumor progression or time to progression analyses are undertaken because these outcome measures
are based on an assessment of anatomical tumor burden and its change over the course of the trial. An
effective amount for a particular subject may vary depending on factors such as the condition being treated,
the overall health of the subject, the method, route, and dose of administration and the severity of side
effects. When in combination, an effective amount is in ratio to a combination of components and the effect
IS not limited to individual components alone.

If not defined otherwise, “Complete Response” (CR) is defined as disappearance of all target lesions. Any
pathological lymph nodes (whether target or non-target) must have reduction in short axis to <10 mm. For
“Partial Response” (PR) at least a 30% decrease in the sum of diameters of target lesions has to be reached,
taking as reference the baseline sum diameters. For “Progressive Disease” (PD) at least a 20% increase in the
sum of diameters of target lesions, taking as reference the smallest sum on study (this includes the baseline
sum if that is the smallest on study). In addition to the relative increase of 20%, the sum must also
demonstrate an absolute increase of at least 5 mm. In “Stable Disease” (SD) neither sufficient shrinkage to
qualify for PR nor sufficient increase to qualify for PD is observed, taking as reference the smallest sum
diameters while on study.

Secondary outcome measures that can be used to determine the therapeutic benefit of the inventive
antibodies described herein include the following: “Objective Response Rate” (ORR) is defined as the
proportion of subjects who achieve a complete response (CR) or partial response (PR). “Progression Free
Survival” (PFS) is defined as the time from the first dose date of an antibody to either disease progression or
death, whichever occurs first. “Overall Survival” (OS) is defined as the length of time from either the date of
diagnosis or the start of treatment for a disease, that patients diagnosed with the disease are still alive.
“Duration of Overall Response” (DOR) is defined as the time from the participant's initial CR or PR to the time
of disease progression. “Depth of Response” (DpR) is defined as the percentage of tumor shrinkage observed
at the maximal response point compared to baseline tumor load. Clinical endpoints for both ORR and PFS can

be determined based on RECIST 1.1 criteria described above.
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Typical “subjects” according to the current invention include human and non-human subjects. Subjects can
be mammals such as mice, rats, cats, dogs, primates and/or humans.
“Pharmaceutical compositions” (also “therapeutic formulations”) of the antibody, fragment or conjugate
can be prepared by mixing the antibody or conjugate having the desired degree of purity with optional
physiologically acceptable carriers, excipients or stabilizers, e.g. according to Remington's Pharmaceutical
Sciences (18th ed.; Mack Pub. Co.: Eaton, Pa., 1990), e.g. in the form of lyophilized formulations or aqueous
solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentrations employed, and include buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl
or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-
pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptide; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and
other carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-
protein complexes); and/or non-ionic surfactants such as Tween®, Pluronic® or polyethylene glycol (PEG).
A “fixed combination” in the present invention is used as known to persons skilled in the art and is defined
as a combination wherein, for example, a first active ingredient according to the present invention, and a
further active ingredient are present together in one unit dosage or in one single entity. One example of a
“fixed combination” is a pharmaceutical composition wherein a first active ingredient and a further active
ingredient are present in admixture for simultaneous administration, such as in a formulation. Another
example of a “fixed combination” is a pharmaceutical combination wherein a first active ingredient and a
further active ingredient are present in one unit without being in admixture.
EMBODIMENTS

As described e.g. in examples 9, 11, 12 and 13 it was found according to the current invention that LRRC15 is
a suitable target structure for radioconjugates, e.g. for therapeutic or diagnostic applications. This was
particularly surprising, because LRRC15 is (i) a stromal protein, and (ii) a low internalizing target, such that the
observed suitability could not be anticipated.
In addition, the LRRC15 binding antibodies and conjugates described herein show favorable binding profiles,
clearance rates and pharmacokinetics, physicochemical characteristics, immunological behavior, stability
during production and/or internalization behavior, as described elsewhere herein. They can be used in
multiple further embodiments, e.g. as bispecific antibodies.

LRRC15 RADIOCONJUGATES
According to a first aspect there is provided a conjugate targeting LRRC15, wherein the conjugate comprises

at least one chelating group arranged for complexation of a radionuclide and at least one targeting moiety

binding to LRRC15. The chelator may or may not comprise the radionuclide. Optionally, the conjugate
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targeting LRRC15 according to the first aspect may comprise a linker between the at least one chelating group
and the at least one targeting moiety binding to LRRC15.
The conjugates disclosed according to the current aspect or other aspects herein are modular in nature as
described elsewhere herein. As specific non-limiting examples, specific embodiments of antibodies or
fragments thereof, linkers, chelating groups and radionuclides are described. It is intended that all of the
specific embodiments described may be combined with each other as though each specific combination were
explicitly described individually. Where the skilled person has doubts if a given chelating group may be used
with a given radionuclide, the chelating properties of the chelating group for the radionuclide can be
evaluated as known in the art.
Radionuclide

According to the first aspect, the radionuclide may be an a-particle-emitting radionuclide, a B-particle emiting
radionuclide, an Auger electron emitting radionuclide, or a y-particle-emitting radionuclide. For example, the
radionuclide may be selected from the group consisting of **Sc, **Sc, */Sc, %%Zr, 2°Y, tn, 1*°Th,>’Th, '>°Th,
161Th 166Hg 177y 186Re, 188Ra 212Bj 213Bj 225A¢  227Th and 232Th.
In some embodiments, the radionuclide is a B-particle emiting radionuclide selected from °/Cu, 3°Sr, 39Zr, Y,
105Rh, 131, 14°Pm, 1%%Ho, 177Lu, '%°Re, 13°Re, *Au. In some preferred embodiments of the current invention,
the radionuclide is 5°Zr.
In some embodiments, the radionuclide is an Auger electron emiting radionuclide selected from °/Ga, !Ge,
77BI‘, gngC, 103Pd, 111“’], 123|’ 125|’ 140Nd} 173Ta, 193Pt, 195mpt’ 197Hg.
In some preferred embodiments, the radionuclide is an a-particle-emitting radionuclide. For example, the a-
particle-emitting radionuclide may be selected from ?''At, ?12Pb, ?'3Bi, ?%3Ra, %?*Ra, ??°Ac, or %?*/Th. In most
preferred embodiments of all aspects of the current invention, the radionuclide is %?’Th.

Chelating group
According to the first aspect, the at least one chelating group may be any chelator arranged for complexation
of the radionuclide, such as a chelator comprising desferrioxamine, DOTA, DO3A, CHX-A"-DTPA, NETA, HOPOQO,
3,2-HOPO, Me-3,2-HOPO, TCMC, a chelator according to formula | or a derivative of any of these, suitable for
chelation of the radionuclide. A chelator as used herein may comprise one, two, three, four or more chelating
groups which may be either identical or different.
According some most preferred embodiments, the chelator comprises at least one, two, three, or four Me-
3,2-HOPO group(s) or at least one structure according to general formula |.
Table E1 shows preferred chelating groups for some selected a-particle emitting radionuclides or beta particle

emitting radionuclides.

Radionuclide Radiochemistry
211At Tin precursor, prosthetic group
225Ac DOTA, DO3A chelator, formula |
213Bi CHX-A"-DTPA, DOTA, NETA, formula |
227Th DOTA, HOPQ, 3,2-HOPO, Me-3,2-HOPO, formula |
212Pb TCMC, formula |
212Bi CHX-A"-DTPA, DOTA, NETA, formula |
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897r desferrioxamine (DFO), HOPO, 3,2-HOPO, Me-3,2-HOPQ, formula |

The number of chelating groups linked to the targeting moiety (e.g. chelating group-to-targeting moiety ratio
such as chelating group-to-antibody ratio) can vary. Chelating groups may be linked directly to the targeting
moiety or may be connected via a linker or scaffold. Typically, a linker will link multiple chelating groups to
the targeting moiety. In embodiments which include more than a single chelating group, each chelating group
may be the same or different. As long as no unacceptable levels of aggregation under the conditions of use
and/or storage are observed, chelating group-to-targeting moiety ratiosof 1, 2, 3,4, 5, 6, 7, 8 or even higher,
are contemplated. In some embodiments, conjugates described herein may have a chelator-to-antibody ratio
in the range of about 1to 10, 1t0 8, 1to 6, 1 to 4 or 1 to 2. In certain specific embodiments, the conjugate
may have a chelator-to-antibody ratio of 2, 4 or 6.
Linker connecting different chelating groups
Where the conjugate comprises at least two chelating groups, the chelating groups may be connected via a
linker or scaffold. The linker connecting different chelating groups may be any suitable linker known in the
art or described herein. In some preferred embodiments, the linker is a polyamine linker. In some of these
embodiments the conjugate comprises four 3-hydroxy-N-methyl-2-pyridinone moieties, e.g. on a
(symmetrical) polyamine scaffold.
The total number of atoms joining two chelating groups (counting by the shortest path if more than one path
exists) will generally be limited, so as to constrain the chelating groups in a suitable arrangement for complex
formation. Thus, linkers will typically be chosen to provide no more than 15 atoms between chelating groups,
preferably, 1 to 12 atoms, and more preferably 1 to 10 atoms between chelating groups. Where a linker joins
two chelating groups directly, the linker will typically be 1 to 12 atoms in length, preferably 2 to 10 (such as
ethyl, propyl, n-butyl etc).
Linker between chelating group(s) and targeting moiety
Conjugation to a targeting moiety can be achieved as known in the art and as described elsewhere herein,
e.g. through amide bond formation with the e-amino groups of lysine residues.
The linker between chelating group(s) and targeting moiety may be the same or different from a linker
connecting at least two chelating groups. Should two or more coupling moieties be used, each can be
attached to any of the available sites such as on any linker or chelating group.
Targeting moiety
According to the first aspect, the LRRC15 may be from any species e.g. human, monkey, macaca fascicularis
(cynomolgus monkey), macaca mulatta (rhesus macaque), rodent, mouse, rat, horse, bovine, pig, dog, cat
and camel LRRC15. Preferably, the LRRC15 is human LRRC15 and/or cynomolgus and/or murine LRRC15.
According to the first aspect, the targeting moiety binding to LRRC15 may be selected without limitation from
the group consisting of peptides, proteins, antibodies or antigen-binding fragments, nanoparticles,
polynucleotides, DNA and RNA fragments, aptamers, or small molecules.
According to some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or

antigen-binding fragment binding to human LRRC15, e.g. as described elsewhere herein.
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In some highly preferred embodiments A of the first aspect, the targeting moiety binding to LRRC15 is an
antibody or antigen-binding fragment binding to LRRC15, comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of
a) SEQID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7 and SEQ ID NO:8 (TPP-
1633), or
b) SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28
(TPP-14389), or
c) SEQID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:40, SEQ ID NO:41 and SEQ ID NO:42
(TPP-14392), or
d) SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, and SEQ ID NO:56
(TPP-17073), or
e) SEQID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, and SEQ ID NO:66
(TPP-17074), or
f)  SEQID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, and SEQ ID NO:76
(TPP-17078), or
g) SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:88, SEQ ID NO:89, and SEQ ID NO:90
(TPP-17405), or
h) SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO:99, and SEQ ID NO:100
(TPP-17418), or
i)  SEQID NO:104, SEQ ID NO:105, SEQ ID NO:106, SEQ ID NO:108, SEQ ID NO:109, and SEQ ID
NO:110 (TPP-17419), or
j)  SEQID NO:114, SEQ ID NO:115, SEQ ID NO:116, SEQ ID NO:118, SEQ ID NO:119, and SEQ ID
NO:120 (TPP-17421), or
k) SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:132, SEQ ID NO:133, and SEQ ID
NO:134 (TPP-17422).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15, comprising at least one, two, three, four, five and preferably six CDR
sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7 and SEQ. ID NO:8 (TPP-1633). In some highly preferred
embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-binding fragment binding to
LRRC15, comprising at least one, two, three, four, five and preferably six CDR sequences having at least 90 %,
95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24,
SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28 (TPP-14389). In some highly preferred embodiments, the
targeting moiety binding to LRRC15 is an antibody or antigen-binding fragment binding to LRRC15, comprising
at least one, two, three, four, five and preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or
100 % sequence identity with at least one of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ |D NO:40, SEQ
ID NO:41 and SEQ ID NO:42 (TPP-14392). In some highly preferred embodiments, the targeting moiety
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binding to LRRC15 is an antibody or antigen-binding fragment binding to LRRC15, comprising at least one,
two, three, four, five and preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with at least one of SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID
NO:55, and SEQ ID NO:56 (TPP-17073).In some highly preferred embodiments, the targeting moiety binding
to LRRC15 is an antibody or antigen-binding fragment binding to LRRC15, comprising at least one, two, three,
four, five and preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with at least one of SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, and SEQ ID
NO:66 (TPP-17074). In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an
antibody or antigen-binding fragment binding to LRRC15, comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, and SEQ ID NO:76 (TPP-
17078). In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or
antigen-binding fragment binding to LRRC15, comprising at least one, two, three, four, five and preferably six
CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ |D
NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:88, SEQ ID NO:89, and SEQ ID NO:90 (TPP-17405). In some
highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-binding
fragment binding to LRRC15, comprising at least one, two, three, four, five and preferably six CDR sequences
having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:94, SEQ ID
NO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO:99, and SEQ ID NO:100 (TPP-17418). In some highly
preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-binding fragment
binding to LRRC15, comprising at least one, two, three, four, five and preferably six CDR sequences having at
least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:104, SEQ ID NO:105,
SEQ ID NO:106, SEQ ID NO:108, SEQ ID NO:109, and SEQ ID NO:110 (TPP-17419). In some highly preferred
embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-binding fragment binding to
LRRC15, comprising at least one, two, three, four, five and preferably six CDR sequences having at least 90 %,
95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:114, SEQ ID NO:115, SEQ ID
NO:116, SEQ ID NO:118, SEQ ID NO:119, and SEQ ID NO:120 (TPP-17421). In some highly preferred
embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-binding fragment binding to
LRRC15, comprising at least one, two, three, four, five and preferably six CDR sequences having at least 90 %,
95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:128, SEQ ID NO:129, SEQ ID
NO:130, SEQ ID NO:132, SEQ ID NO:133, and SEQ ID NO:134 (TPP-17422).
In some highly preferred embodiments B of the first aspect, the targeting moiety binding to LRRC15 is an
antibody or antigen-binding fragment binding to LRRC15 comprising
a) avariable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with

SEQ ID NO:1 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with

SEQ ID NO:5 (TPP-1633), or
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b)

d)

f)

g)

h)

j)

k)

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:21 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ. ID NO:25 (TPP-14389), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:35 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:39 (TPP-14392), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:49 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:53 (TPP-17073), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:59 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:63 (TPP-17074), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:69 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:73 (TPP-17078), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:83 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:87 (TPP-17405), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:93 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:97 (TPP-17418), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:103 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:107 (TPP-17419), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:113 and/or

a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:117 (TPP-17421), or

a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with

SEQ ID NO:127 and/or
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a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:131 (TPP-17422).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:1 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ |ID NO:5 (TPP-1633).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:21 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:25 (TPP-14389).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:35 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ, ID NO:39 (TPP-14392).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:49 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:53 (TPP-17073).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:59 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:63 (TPP-17074).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:69 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:73 (TPP-17078).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:83 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:87 (TPP-17405).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:93 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:97 (TPP-17418).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:103 and/ora variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:107 (TPP-17419).
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In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-

binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %

or 100 % sequence identity with SEQ ID NO:113 and/or a variable light chain having at least 90 %, 95 %, 98 %,

99 % or 100 % sequence identity with SEQ ID NO:117 (TPP-17421).

In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-

binding fragment binding to LRRC15 comprising a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %

or 100 % sequence identity with SEQ ID NO:127 and/or a variable light chain having at least 90 %, 95 %, 98 %,

99 % or 100 % sequence identity with SEQ |ID NO:131 (TPP-17422).

In some highly preferred embodiments C of the first aspect, the targeting moiety binding to LRRC15 is an

antibody or antigen-binding fragment binding to LRRC15 comprising

a)

b)

d)

f)

g)

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:9 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:10 (TPP-1633), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:31 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:32 (TPP-14389), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:45 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:46 (TPP-14392), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:57 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:58 (TPP-17073), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:67 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:68 (TPP-17074), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:79 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:80 (TPP-17078), or

a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:91 and/or

a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:92 (TPP-17405), or
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h) a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:101 and/or
a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:102 (TPP-17418), or
1) aheavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:111 and/or
a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:112 (TPP-17419), or
i) aheavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:123 and/or
a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:124 (TPP-17421), or
k) a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:135 and/or
a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:136 (TPP-17422).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:9 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:10 (TPP-1633).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:31 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ, ID NO:32 (TPP-14389).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:45 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:46 (TPP-14392).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:57 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:58 (TPP-17073).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:67 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:68 (TPP-17074).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-

binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
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or 100 % sequence identity with SEQ ID NO:79 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:80 (TPP-17078).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:91 and/or a light chain region having at least 90 %, 95 %, 98 %, 99
% or 100 % sequence identity with SEQ ID NO:92 (TPP-17405).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:101 and/or a light chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:102 (TPP-17418).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:111 and/or a light chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ, ID NO:112 (TPP-17419).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:123 and/or a light chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:124 (TPP-17421).
In some highly preferred embodiments, the targeting moiety binding to LRRC15 is an antibody or antigen-
binding fragment binding to LRRC15 comprising a heavy chain region having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:135 and/or a light chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:136 (TPP-17422).
Radioconjugate embodiments

According to some preferred embodiments, the conjugate targeting LRRC15 according to the first aspect
comprises

a) a chelator arranged for complexation of an a-particle-emitting radionuclide and

b) atargeting moiety binding to LRRC15.
According to some of these preferred embodiments, the a-particle-emitting radionuclide is thorium-227.
According to some of these embodiments, the conjugate targeting LRRC15 comprises thorium-227.
According to some of the aforementioned embodiments, the chelator comprises

a) hydroxypyridinone (HOPO),

b) 3-hydroxypyridin-2-one (3,2-HOPO),

c) 3-hydroxy-N-methyl-2-pyridinone (Me-3,2-HOPO),

d) 1,4,7,10-tetra-azacycloododecane-N,N’,N”,N"“-tetraacetic acid (DOTA), and/or

e) a chelator according to formula |,
or a derivative thereof.
For some most preferred of the aforementioned embodiments, the LRRC15 is human, cynomolgus and/or

murine LRRC15, e.g. human and/or cynomolgus LRRC15.
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For some further most preferred of the aforementioned embodiments, the targeting moiety binding to
LRRC15 is an antibody or antigen-binding fragment thereof. In particular, the antibody or fragment thereof
can be and is suggested to be an antibody according to any of the embodiments listed elsewhere herein for
the first aspect or for the second aspect. In particular, the antibody or fragment thereof can be an IgG1
antibody such as a human or humanized IgG1 antibody or fragment thereof.
In some preferred embodiments, the conjugate is a conjugate comprising structural formula (I1):
[C]n-L- Ab (II)
or a salt thereof, where
each “C” represents, independently of the others, a chelating group arranged for complexation of a
radionuclide;
n represents the number of chelating groups attached to a single linker “L” and is preferably 1, 2, 3, 4, 5, or
6;
“Ab” represents an LRRC15 targeting moiety, such as an anti LRRC15 antibody or antigen-binding fragment,
e.g. according to the current invention.
In a specific exemplary embodiment, the conjugate is a compound according to structural formula (I1) in which
each “C” is the same and is either a 3,2 HOPO group or a Me-3,2 HOPO group; L is preferably a polyamine
linker; “Ab” is an antibody or fragment thereof comprising six CDRs corresponding to the six CDRs of an anti
LRRC15 antibody according to the current invention.
Conjugates chelating a-particle-emitting radionuclide
In some embodiments, the radionuclide is ?*°Ac, the chelator comprises DOTA, HOPO, Me-3,2-HOPO or a
chelator according to formula | or a derivative of any of these, and/or the targeting moiety binding to human
LRRC15 is an antibody or antigen-binding fragment thereof, such as one of those according to embodiments
A, B or C of the current aspect.
In some embodiments, the radionuclide is ?1°Bi or ?13Bi, the chelator comprises CHX-A"-DTPA, DOTA, NETA or
a chelator according to formula | or a derivative of any of these, and/or the targeting moiety binding to human
LRRC15 is an antibody or antigen-binding fragment thereof, such as one of those according to embodiments
A, B or C of the current aspect.
In some embodiments, the radionuclide is ?'?Pb, the chelator comprises TCMC or a chelator according to
formula | or a derivative of any of these, and/or the targeting moiety binding to human LRRC15 is an antibody
or antigen-binding fragment thereof, such as one of those according to embodiments A, B or C of the current
aspect.
Conjugates chelating ?2’Th
In some preferred embodiments, the radionuclide is %°’Th, the chelator comprises HOPO, Me-3,2-HOPO,
DOTA, a chelator according to formula | or a derivative of any of these, and/or the targeting moiety binding
to human LRRC15 is an antibody or antigen-binding fragment thereof, such as an antibody or antigen-binding
fragment according to embodiments A, B or C of the current aspect. For example, the chelator comprises

DOTA or a derivative thereof. For example, the chelator comprises HOPO or a derivative thereof. For example,
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the chelator comprises Me-3,2-HOPO or a derivative thereof. For example, the chelator comprises a structure
according to formula | or a derivative thereof. Preferably, the chelating group-to-antibody ratio is 4.
TPP-1633
In some of these preferred embodiments, the radionuclide is 2?’Th, the chelator comprises Me-3,2-HOPO or
a derivative thereof, and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:6, SEQ ID NO:7 and SEQ |ID NO:8 (TPP-1633). In some of these examples, the antibody
furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:1 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:5. In some of the examples, the antibody or antigen-binding fragment
thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody comprises a
heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:9 and/or
a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:10. In
some of these examples, the antibody or antigen-binding fragment thereof is a human IgG1 antibody.
In some other of the preferred embodiments, the radionuclide is ??’Th, the chelator comprises a structure
according to formula | or a derivative thereof, and the targeting moiety binding to human LRRC15 is an
antibody or antigen-binding fragment thereof, e.g. comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7 and SEQ ID NO:8 (TPP-1633). In
some of these examples, the antibody furthermore comprises a variable heavy chain having at least 90 %, 95
%, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:1 and/or a variable light chain having at least 90 %,
95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:5. In some of the examples, the antibody or
antigen-binding fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples,
the antibody comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ.ID NO:9 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:10. In some of these examples, the antibody or antigen-binding fragment thereof is a human
lgG1 antibody.
In some of the preferred embodiments, the radionuclide is %?’Th, the chelator comprises 3,2-HOPO, or a
derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:6, SEQ ID NO:7 and SEQ |ID NO:8 (TPP-1633). In some of these examples, the antibody
furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:1 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:5. In some of the examples, the antibody or antigen-binding fragment
thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody comprises a

heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:9 and/or
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a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:10. In
some of these examples, the antibody or antigen-binding fragment thereof is a human IgG1 antibody.
TPP-14389
In some of these preferred embodiments, the radionuclide is 2?’Th, the chelator comprises Me-3,2-HOPO or
a derivative thereof, and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28 (TPP-14389). In some of these examples, the
antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:21 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or
100 % sequence identity with SEQ ID NO:25. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:31 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:32. In some of these examples, the antibody or antigen-binding fragment thereof is a human IgG1
antibody.
In some other of the preferred embodiments, the radionuclide is %4’Th, the chelator comprises a structure
according to formula | or a derivative thereof, and the targeting moiety binding to human LRRC15 is an
antibody or antigen-binding fragment thereof, e.g. comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28 (TPP-
14389). In some of these examples, the antibody furthermore comprises a variable heavy chain having at
least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:21 and/or a variable light chain having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:25. In some of the examples, the
antibody or antigen-binding fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In
some examples, the antibody comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:31 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100
% sequence identity with SEQ ID NO:32. In some of these examples, the antibody or antigen-binding fragment
thereof is a human IgG1 antibody.
In some of the preferred embodiments, the radionuclide is ??’Th, the chelator comprises 3,2-HOPO, or a
derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28 (TPP-14389). In some of these examples, the
antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:21 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or
100 % sequence identity with SEQ ID NO:25. In some of the examples, the antibody or antigen-binding
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comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ
ID NO:31 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with
SEQ ID NO:32. In some of these examples, the antibody or antigen-binding fragment thereof is a human IgG1
antibody.

TPP-14392
In some other of these preferred embodiments, the radionuclide is 22/Th, the chelator comprises Me-3,2-
HOPOQO, or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-
binding fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences
having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:36, SEQ ID
NO:37, SEQ ID NO:38, SEQ ID NO:40, SEQ ID NO:41 and SEQ ID NO:42 (e.g. TPP-14392). In some of these
examples, the antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:35 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:39. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:45 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:46. In some of these examples, the antibody or antigen-binding fragment thereof is
a human IgG1 antibody.
In some other of these preferred embodiments, the radionuclide is %2/Th, the chelator comprises a chelator
according to formula | or a derivative thereof, and the targeting moiety binding to human LRRC15 is an
antibody or antigen-binding fragment thereof, e.g. comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:40, SEQ ID NO:41 and SEQ. ID NO:42 (e.g. TPP-
14392). In some of these examples, the antibody furthermore comprises a variable heavy chain having at
least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:35 and/or a variable light chain having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:39. In some of the examples, the
antibody or antigen-binding fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In
some examples, the antibody furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:45 and/or a light chain region having at least 90 %, 95 %, 98
%, 99 % or 100 % sequence identity with SEQ ID NO:46. In some of these examples, the antibody or antigen-
binding fragment thereof is a human IgG1 antibody.
In some other of these preferred embodiments, the radionuclide is 22’Th, the chelator comprises 3,2-HOPO,
or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:36, SEQ ID NO:37,
SEQ ID NO:38, SEQ ID NO:40, SEQ ID NO:41 and SEQ. ID NO:42 (e.g. TPP-14392). In some of these examples,
the antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:35 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or
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100 % sequence identity with SEQ ID NO:39. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:45 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:46. In some of these examples, the antibody or antigen-binding fragment thereof is
a human lgG1 antibody.
TPP-17073

In some other of these preferred embodiments, the radionuclide is 22/Th, the chelator comprises Me-3,2-
HOPO, or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-
binding fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences
having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:50, SEQ ID
NO:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NQO:55, and SEQ ID NO:56 (TPP-17073). In some of these
examples, the antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:49 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:53. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:57 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:58. In some of these examples, the antibody or antigen-binding fragment thereof is
a human lgG1 antibody.

In some other of the preferred embodiments, the radionuclide is 22/Th, the chelator comprises a structure
according to formula | or a derivative thereof, and the targeting moiety binding to human LRRC15 is an
antibody or antigen-binding fragment thereof, e.g. comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, and SEQ ID NO:56 (TPP-
17073). In some of these examples, the antibody furthermore comprises a variable heavy chain having at
least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:49 and/or a variable light chain having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:53. In some of the examples, the
antibody or antigen-binding fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In
some examples, the antibody furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:57 and/or a light chain region having at least 90 %, 95 %, 98
%, 99 % or 100 % sequence identity with SEQ ID NO:58. In some of these examples, the antibody or antigen-
binding fragment thereof is a human lgG1 antibody.

In some other of these preferred embodiments, the radionuclide is 22’Th, the chelator comprises 3,2-HOPOQO,
or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding
fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:50, SEQ ID NO:51,
SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, and SEQ ID NO:56 (TPP-17073). In some of these examples, the
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antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:49 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or
100 % sequence identity with SEQ ID NO:53. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab', F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:57 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:58. In some of these examples, the antibody or antigen-binding fragment thereof is
a human lgG1 antibody.

TPP-17074
In some other of these preferred embodiments, the radionuclide is %2/Th, the chelator comprises Me-3,2-
HOPO, or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-
binding fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences
having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:60, SEQ ID
NQO:61, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, and SEQ ID NO:66 (TPP-17074). In some of these
examples, the antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:59 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:63. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a e) a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:67 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100
% sequence identity with SEQ ID NO:68. In some of these examples, the antibody or antigen-binding fragment
thereof is a human IgG1 antibody.
In some other of the preferred embodiments, the radionuclide is #2’Th, the chelator comprises a structure
according to formula | or a derivative thereof, and the targeting moiety binding to human LRRC15 is an
antibody or antigen-binding fragment thereof, e.g. comprising at least one, two, three, four, five and
preferably six CDR sequences having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least
one of SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, and SEQ ID NO:66 (TPP-
17074). In some of these examples, the antibody furthermore comprises a variable heavy chain having at
least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:59 and/or a variable light chain having
at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with SEQ ID NO:63. In some of the examples, the
antibody or antigen-binding fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In
some examples, the antibody furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:67 and/or a light chain region having at least 90 %, 95 %, 98
%, 99 % or 100 % sequence identity with SEQ ID NO:68. In some of these examples, the antibody or antigen-
binding fragment thereof is a human lgG1 antibody.
In some other of these preferred embodiments, the radionuclide is 2?’Th, the chelator comprises 3,2-HOPOQ,
or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-binding

fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences having



10

15

20

25

30

35

-53-

WO 2022/157094 PCT/EP2022/050831

at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:60, SEQ ID NO:61,
SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, and SEQ ID NO:66 (TPP-17074). In some of these examples, the
antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 % or 100 %
sequence identity with SEQ ID NO:59 and/or a variable light chain having at least 90 %, 95 %, 98 %, 99 % or
100 % sequence identity with SEQ ID NO:63. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:67 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:68. In some of these examples, the antibody or antigen-binding fragment thereof is
a human IgG1 antibody.
TPP-17078

In some other of these preferred embodiments, the radionuclide is %2’Th, the chelator comprises Me-3,2-
HOPO, or a derivative thereof and the targeting moiety binding to human LRRC15 is an antibody or antigen-
binding fragment thereof, e.g. comprising at least one, two, three, four, five and preferably six CDR sequences
having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity with at least one of SEQ ID NO:70, SEQ ID
NO:71, SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, and SEQ ID NO:76 (TPP-17078). In some of these
examples, the antibody furthermore comprises a variable heavy chain having at least 90 %, 95 %, 98 %, 99 %
or 100 % sequence identity with SEQ ID NO:69 and/or a variable light chain having at least 90 %, 95 %, 98 %,
99 % or 100 % sequence identity with SEQ ID NO:73. In some of the examples, the antibody or antigen-binding
fragment thereof is a human Fab’, F(ab')2, Fab, Fv, rlgG, or scFv fragment. In some examples, the antibody
furthermore comprises a heavy chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence identity
with SEQ ID NO:79 and/or a light chain region having at least 90 %, 95 %, 98 %, 99 % or 100 % sequence
identity with SEQ ID NO:80. In some of these examples, the antibody or antigen-binding fragment thereof is
a human IgG1 antibody.

In some other of these preferred embodiments, the radionuclide is %2/Th, the chelator comprises a chelator
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