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Anti-UNCSHC antibodies and uses thereof

This application claims pricrity from GB 23192552 filed 15 December 2023, US 63/689394 filed 10 July
2024, and US 83/716754 filed 06 November 2024, the conlenis and elements of each of which are herein

incorporated by reference for ali purposes.

Field of the Disclosure

The present invention relates to assays for detecting the levet of soluble UNCSC in a biclogical fluid sampls
from a patient, and to antibodies and fragments thereof capable of binding to UNCSC, to the use of such
novel antibodies for detecting the level of soluble UNCSC in a biological fluid sample from a patient.
Methods for detecting the level of soluble UNCSC in a biological fiuid sample from a patient using anti-

UNCSC antibodies in a clinical context are also described.

Background

Unc-5 netrin receptor C (UNCSC) balongs to the UNCS family of cell membrane nelrin receptors, which ars
part of the immunoglobulin superfamily {Leonarde, E., ef al. (1997)). UNCS family members have iwo
extracellular Ig domains and two thrombospondin type 1 (TSP-1) domains. The infraceliular ¢ terminus
consists of a zona occludens 5 (ZUS) domain, a BCC-binding domain and a death domain involved in
apoptosis regulation {(Ackerman SL, Knowles BE. 1998). Four subtypes of UNCS have been identified,
namely UNCS A-D {referred to as UNCS H1-4 in other mammalian species), which are widely expressed in
the central nervous system (ONS) (Rajasskharan, €., Kennedy, T.E. (2009)}. Additional netrin receptors
include Down's syndrome cell adhesion molecule (DSCAM), necgsenin, Deleted in Colorectal Cancer (DCC)
and CD148 (also known as Melanoma Cell Adhesion Molecule (MCAM or Mel-CAM). These receptors differ
in the number of n-terminal Ig domains, inclusion of fibronectin type {1l domains and intraceilular domains.

For an overview of cell membrane netrin receptors, ses Dun et al., 2017,

UNCAC is a dependence receplor responsible for the regulation of neuronal apoplosis, and whether
UNCSC promotes or inhibits apoptosis depends on its binding to netrin-1 {(Lambi et al 2001); Poliak S, ef
al. 2015). UNCS5 recsplors have infraceliular death domains. This domwain can interact with death-
associated protein kinase (DAPK1) fo induce apoptosis in the absence of ligand binding, whilst the
receptors remain in moenomeric form. The T835M mutation in the death domain of UNCSC {urther increases
apoptosis. This increased signal allowsd the delermination of the involvement of death-associated protsin
kinase 1/protein kinase D/apoptosis signalreguiating kinase 1 (ASK1YINK/NADPH oxidase/caspases in
this signalling cascade (Hashimoto et al 2016 Signal Transduction 291(23), 12282-12283)). UNC5-induced

cell death is increased by caspase cleavage in ils infraceliular death domain which may lead to a feed-

forward loop once apoplosis is initiated. All UneB receplors are cleaved by caspase-3 in vilro (L al

e ). Cleavage of UNC5C by LGMN has also been propossd 1o increase UNCSC mediated neuronal

apoptosis relevant to Alzheimer’s disease (Chan et al 2021). However, in the presence of nalrin-1, UNC5C

forms a dimer and promeotes neuronal survival, migration, and differentiation, i e, it has anli-apoplotic role.
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Multimerisation of UNCS5 recsplors is sufficient to prevent the apoptotic signal pathway activation (Mills et
al 2009 Celi Death and Differantiation 186, 1344-1351) and netrin-1 directly inhibits apoptosis in neuronas
{Liambi et a1 2001). UNCSC has also been shown to form helerodimers with DCC or DSCAM (Boyer and
Gupton, 2018).

UNGCSC has been implicated in Alzheimer's disease where fruncated UNCSC resulling in enhanced
neuronal apopiosis was found to be associated with accelerated AD pathology in mice (Chen ef al,,
2021). Further, several SNPs in UNCSC are linked to the development of Alzheimer’s disease (AD). For
example, the SNP T835M predisposes to the AD and increases neuronal apoplosis (LI Q, et al. 2018).
UNCSEC has also been implicated in Parkinson’s Dissase (PD) where cleavage of UNCAC was shown to

cause neuronal loss in a mouse model of PD (Chen et al, 2023).
Summary of the Disclosure

The present inventors discovered novel antibodies to UNCSC. By studying the immune responses of
individuals showing resilience to neurodegeneration despile increased risk of disease, the present inventors
identified a convergent heavy chain variabls (VH) domain sequence that was present in multiple resilient
individuals and therefore likely to have a protective function againsi neurodegeneration. This VH was paired
with a light chain variable (VL) domain and target deconvolution for the resulting antibody revealed UNC5C
as its target. Further lesiing of this antibody showed that this antibody competas with netrin 1, UNC5C’s
figand, for binding to UNCSC, The present inventors further identified candidale anlibodies derived from
ATL_ 5282 by modification of the heavy chain sequence. These modificailions were performed lo further
improvs properties, not limited o reducad immunogenicity, improved stability, improved binding potency,
and improved pharmacokinetic properties. These antibodies were shown o be likely (o improve or reverse
neurodegeneration, for sxample in neurcdegenerative diseasss such as FTD, AD and ALS, by binding to
UNCSC. The present inventors further identified additional novel anti-UNCSC antibodies with lower
sequence homology comparsd o these therapeutic antibodies, and demonstrated their ability to detact
UNCSC in bodily fluid samples from subjects, such as e.g. subjects treated with a therapeutic that is
expected {o affect the level of soluble UNCSC in a treated subject. They further demonstrated that this can
be used as an indicator of target engagement for such therapeutics. The present inventors further
demonsirated that the level of soluble UNC3C in subjects are indicative of the presence of
neurodegenerative diseases, and their severity. In other words, the level of soluble UNCEC in patient
samples (e.g. plasma) are higher in patients who are suffering from neurodegeneration than in healthy
patients or patients suffering from other diseases. Therefore, the inventors demonstrated for the first time
that levels of soluble UNCSC in palient samples can act as a reliable indicator of neurodegeneration. This
can therefore be used for selection of patients for treatment of neurodegeneration, including but not limited
o treatment with a therapeutic that is expecled 1o affect the lsvel of soluble UNCSC in a treated subjsct,
including but not imited to a UNCS5C binding antibody.

The disclosure provides antibodies that specifically bind to UNCSC, and their use o detect soluble UNCSC

in a sample oblained from a subject.

in a first aspect, the disclosure provides an isolated antibody which specifically binds to UNCSO protein or

a fragment thereof, wherein tha antibody comprises a heavy chain variable domain (VH) with the following
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CDRs: CDRH1 comprising amino acid sequence SEQ 1D NO: 142-149; CDRH2 comprising amino acid
sequence SEQ 1D NO: 150-158, and_CDRH3 comprising amino acid sequence SEQ 1D NO: 158168, or a
set of CORs which contains one or two amino acid mutations, oplionally substitutions, comparsd with the
above set of CORs. For example, the antibody may comprise a VH with the CDRs of any of the antibodias
ATL_ 6530 (SEQ 1D NO:142, 150, 158); ATL_8531 (BEQ 1D NO:143, 151, 160); ATL_8532 (SEQ 1D NG
144, 152, 161); ATL_8533 (SEQ ID NO:145, 153, 162); ATL 6534 (SEQ ID NO:144, 152, 183); ATL_8535
(SEQ 1D NO: 143, 154, 164); ATL_6536 (SEQ 1D NO:146, 155, 165); ATL_6537 (SEQ 1D NO:147, 158,
166); ATL_6538 (SEQ 1D NG:148, 157, 167); ATL_B538 (SEQ ID NO:148, 158, 168).

in a second aspect, the disclosure provides the use of an antibody which specifically binds to UNCSC
protein or a fragmsnt thereof for detecting the level of soluble UNCS5C in a biclogical fiuid sampls obtained
from a subject. In embodimentis, ths use comprisaes contacting the biclogical fluid sample with the antibody.
in a third aspect, there is provided a msthod for detecting the level of scluble UNCSC in a biological fluid
sample oblained from a subject, wharein the method comprises contacting the bhiological fiuid sample with

an antibody or antibody fragment thereof which specifically binds to UNCSC protein or a fragment thereof,

in a fourth aspect, thers is provided a method of determining the sffect of a therapeutic compound or
composttion that affects the lavel of soluble UNCSC in a subjsct who has been administered the therapeutic
compound or composition, wherein the method comprises determining a level of soluble UNC5C in a
biological fluid sample previously obtained from the subject. In smbodiments, delermining the level of
soluble UNCEC in the biological fluid sample previously obtained from the subject comprises contacting the
biclogical fluid sample with a probe which specifically binds to UNC5C protein or a fragment thereof. The
probe may be an aniibody or antibody fragment thereof. In embodiments, the method comprises: (g}
determining a first level of soluble UNCSC in a first biological sample previcusly obtained from the subject,
wherein the first biclogical fluld sample was obtained prior to administration of a therapeutic compound or
composition to the subject; (b) determining a second level of soluble UNC5C in a second biclogical fiuid
sample previously obtained from the subjedt, wherein the second biclogical fiuid sample was obtained after
administration of the therapeutic compound or composition to the subject; and (¢) comparing the first level
of soluble UNCSC and the second level of soluble UNCSC o delermine the effect of the therapeulic
compound or composition on the level of soluble UNCSC. In embodiments, determining the first level of
soluble UNCSC comprises contacting said first biological fluid sample previously obtained from the subject
with a probe which specifically binds to UNCS5C protein or a fragment thereof, and/or wherein determining
the second level of soluble UNCSC comprises contacting said second biological fluid sample with a probe
which specifically binds to UNCSC protein or a fragment thereof. The probe may be an antibody or fragment
thereof. In embodiments, step (8) further comprises determining a first leval of {otal protein in the first
biological fluid sample; step (b) further comprises delermining a second level of fotal protein in the second
biological fluid sample; and the comparison of step {¢} comprises comparing (i} the first levsl of soluble
UNCASC normalised io the first level of tolal protein and (i) the second level of soluble UNCS5C normalised
{o the second level of tolal protein. The first and second levels of iotal protein may be determined using a
copper-based protein assay, a flucrescence-based protein assay, or a dye-based protein assay. In
embodiments, the first and second levals of total protein are determined using a bicinchoninic acid (BCA)

assay.
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in a fifth aspect, there is provided a method of delscting the presence andfor severity of a
naurodegenerative diseass in a subiect and/or the fikelihood that the subjact will be resilient or sansitive to
the neurodegensrative diseass, the mathod comptising: {a) determining a level of soluble UNCSC in a
biological fluid sample previously obtained from the subject; {b) comparing the level of soluble UNCAC and
a referance level of soluble UNCSC, wherein a higher level of sclubls UNCSC in the biological fluid sample
relative 1o the reference level of soluble UNCSC is indicalive of the presence and/or sevarity of the
neurodegenerative disease and/or is indicative that the subject is Fkely 1o be sensitive / unlikely {o be
resilient to the neurodegsanerative disease. The neurodegensrative disease may be: {{) a prodromal or
preclinical stage neuradegenerative disease; or (i) a symplomatic or clinical stage neurodeganerative
disease. The neurcdegeneralive disease may be selected from: amyotrophic laleral sclerosis (ALS),
frontolemporal dementia (FTD), Alzheimer's disease {(AD), and Parkinson's disease (PD). The

neurodegenerative disease may be ALS.

in a sixth aspect, there is provided a method for selecting a subject for treatment with a therapeutic
compound or composition that affects the level of soluble UNCEC, wherein the method comprises: {a)
detecting the level of soluble UNCEC in a biological fluid sample previously obtained from the subject; (b}
comparing the level of soluble UNCSC and a reference level of soluble UNCSC in a reference biclogical
fluid sample from a healthy control; and (¢) selecling the subject for freatment with the therapeutic
compound or composition that affects the level of soluble UNCASC when the level of soluble UNCSC in the
biclogical fluid sample is higher than the reference level of soluble UNCSC. The method may further

comprise administering the treatment to the subject.

in a seventh aspect, thers is provided a method for selecting a subiject for participaling in a clinical trial,
wherein the mesthod comprises: (a) detecling the level of soluble UNCSC in a biclogical fluid sampls
praviously obtained from the subject; (b) comparing thse level of soluble UNCAHC and a reference level of
solubls UNCBC in a reference biclogical fluid sample from a healthy control; and (¢} selecting the subject
for participating in the clinical trial when the level of soluble UNCEC in the biological fluid sample is higher
than the reference lavel of solubls UNCSC. In embodimsnis, determining the level of soluble UNCSC in the
biological fluid sampls previously obtained from the subject comprises contacting the biclogicatl fluid sample
with a probe which specifically binds to UNCSC protein or a fragment thereof. The probe may be an antibody
or fragmsnt thereof. The clinical trial may be a clinical trial of a therapeutic compound or composition that
affects the level of soluble UNCSC. The clinical trial may be a clinical triial of a therapeutic compound or
composition for the treatment of a neurodeganerative disease. Tha neurocdegenerative disease may be
selected from: amyotrophic lateral sclerosis (ALS), frontctemporal dementia (FTD), Alzhelmer’s disease

{AD), and Parkinson’s disease (PD). The neurodegenerative disease may be ALS.

in embodiments of the fifth, sixth, or seventh aspects, determining the level of soluble UNCSC in the
biological fluid sample previously oblained from the subject comprises contacting the biclogical fluid sample
with a probe which specifically binds to UNCEC protein or a fragment thereof. The probe may be an antibody
or fragment thereof. In embodiments, step (a) comprises delermining a level of {otal protein in the biological

fiuid sample and the comparison of step (b) comprises comparing () the level of soluble UNCS5C normalised
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o the level of total protein and (i) the reference level of soluble UNCSC, wherein the reference level of
soluble UNCSC coiresponds to a level of soluble UNCSC normalised 1o a levsl of total protein. The
referencs leval of soluble UNCSC may have been determined in a raferance sample or set of samples. The
refarence level of soluble UNCSC may have heen datermined by detscting the level of soluble UNCEC in
one or mors reference biological fluid samples by contacting the biological fluid sample with an antibody or
antibody fragment thersof which spacifically binds to UNCSC protein or a fragment thereof, determining
corrasponding levels of total protein in the reference biclogical fluld sample(s), and calculating for each
reference sample the level of soluble UNCSC normalised to the level of total protein in the sample. The
levels of total protein in a biological fluid sample may be determined using a copper-based protein assay,
a fluorescence-based protein assay, or a dys-based protein assay. In embodimants, the levels of tolal

protein are determined using & bicinchoninic acid (BCA) assay.

in embodiments of the sixth aspect, the selection of siep (¢} comprises selecting the subject for treatment
when the level of soluble UNCSC normalised to the level of tolal protein in the biclogical fluid sample is
higher than the reference level of soluble UNCSC normalised 1o the level of total protein in the reference
biological fluid sample(s). In embodiments, the method further comprises trealing a selected subject with

the treatment.

in an eighth aspect, there is provided a method of dstermining the effect of a therapeutic compound or
composition for the treatment of a neurodegeneralive disease in a subject who has been administered the
therapeutic compound or composition, wherein the method comprises delermining 2 level of soluble
UNCSC in one or more biological fluid samples previously obtainad from the subject. In embodiments,
determining the level of soluble UNCSC in the biological fluid samplals) previcusly obtained from the subjsct
comprises contacting the biological fluid sample(s) with a probe which specifically binds o UNCSC protsin
or a fragment thersof. The probe may be an antibody or antibody fragment thereof. The therapsutic
compound or composilion may be a therapeutic compound or compaosition that affects ths level of soluble
UNCSC. The neurodegenerative disease may be: (i) a prodromal or preclinical stage neurcdegenerative
disease; or (i) a symptomatic or clinical stage neurodegeneralive dissase. The neurodegenerative disease
may be selected from: amyotrophic lateral sclerosis (ALS), frontotemporal dementia (FTD), Alzheimer's
dissase {(AD}, and Parkinson’s disease {(PD). The neurodegenesrative disease may be ALS. The method
may comprise (a) determining a first level of soluble UNCSC in a first biclogical sampis previously sifained
from the subject, whersin the first biclogical fluid sample was obtained prior to administration of a
therapeutic compound or composition to the subject; (b} determining a second level of soluble UNCSCina
second biclogical fluid sample praviously obtained from the subjsct, wherein the second biological fluid
sampie was obtained after adminisiration of the therapeutic compound or composition 1o the subject; and
{¢} comparing the first lavel of soluble UNCEC and the second level of soluble UNCEC to determing the
effect of the therapeutic compound or composition on the level of soluble UNCSC. in embodiments,
determining the first level of soluble UNCSC comprises contacting said first biological fluid sample
previously oblained from the subject with a probe which specifically binds to UNCS5C prolein or a fragment
thereof, and/or wherein determining the second level of soluble LUINCS5C comprises contacting said second
biological fluid sample with a probe which specifically binds to UNCSC protein or a fragment thereof. The

probe may be an anlibody or fragment thereof. In embodiments, step (8) further comprises determining a



10

15

20

25

30

40

WO 2025/125898 PCT/1B2024/000719
6
first level of total protein in the first biological fluid sample; step (b) further comprisas delermining a second
level of lotal protein in the second biological fluid sample; and the comparison of step (¢) comprises
comparing () the first level of soluble UNCSC normalised to the first level of total protein and (i) the second
level of soluble UNCSC normalised to the second level of total protsin. The first and second levels of total
protein may be determined using a copper-based protein assay, a fluorescence-based protein assay, or a
dve-based protein assay. In smbodiments, the first and second lsvels of total protein are determined using

a bicinchoninic acid (BCA) assay.

Embodimeants of any aspects describad herein may have any one or more of the following fealures.

The antibody may comprise a heavy chain variable domain (VH) with the following CDRs:

CDRH1 comprising amino acid sequence SEQ 1D NO: 144, 145 or 147;

CDRH2 comprising amino acid sequence SEQ D NO: 152, 153, or 158; and

CDRH3 comprising amino acid sequence SEQ 1D NO: 181, 162, 183, or 166;
The antibody may comprise a VH with the CDRs of any of the antibodies ATL_8532 (SEQ ID NO: 144,
152, 161); ATL_ 8533 (SEQ 1D NO:145, 153, 162); ATL_6534 (SEQ 1D NG 144, 152, 163); ATL_6837
(SEQ 1D NO:147, 158, 166); In embodiments, the antibody comprises a VH with the CDRs of antibody
ATL_ 6532 (SEG 1D NG: 144, 152, 181).

The antibody may have a heavy chain variable domain (VM) with the following framework sequences:

HFWR1 of SEQ 1D NO: 205, 208, 212, or 220;

HFWR2 of SEQ 1D NO: 208, 210, or 221;

HFWR3 of SEQ D NO: 207, 211, or 222; and

HFWR4 of SEQ 1D NO: 208 or 223;
in embodiments, the anlibody has a heavy chain variabls domain (VH} with the framework sequences of
any of the antibodiss ATL_8532 (SEQ ID NO:205, 208, 207, 208); ATL_8533 (SEQ ID NO:208, 210, 211,
208); ATL_6534 (SEQ ID NO:212, 208, 207 208); ATL_6537 (SEQ ID NC:220, 221, 222, 223%). In
embodiments, the antibody has a heavy chain variable domain (VH) with the framswork ssquences of
antibody ATL_ 8532 (SEQ 1D NO:205, 208, 207, 208).

The antibody may have a heavy chain variable domain (VH} with the CDRs and/or the framawork
sequences of ATL 6532 or ATL_6533. The antibody may have a heavy chain variable domain (VH) with
the CDRs and/or the framework sequences of ATL_6532.

The antibody may have a heavy chain variable domain (VH} comprising a sequence that has at least
70%, at least 75%, at least 80%, at least 85%, at least 80%, or al least 85% sequence identity with a
sequence selected from SEQ 1D NOs: 124 (ATL_0008532 VH); 125 (ATL_0006533 VH); 126
{ATL_0006534 VH), 128 (ATL_0006537 VH). The antibody may have & heavy chain variable domain
{(VH) comprising a sequence that has at least 70%, at least 75%, at least 80%, al least 85%, at least 80%,
or at least 85% sequence identily with a sequence selected from: SEQ ID NO: 124 (ATL_8532 VH); SEQ
1D NO: 125 (ATL_8533 VH). The antibody may have a heavy chain variable domain (VH) comprising a
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sequence that has at least 70%, at leasl 75%, al isast 80%, at least 85%, at lsast 80%, or at least 85%
sequence ideniity with SEQ 1D NO: 124 (ATL_8532 VH).

The antibody may comprise a light chain variable domain (VL) with the following CDRs:

CDRL1 comprising amine acid sequence SEQ 1D NO: 189, 171, or 174;

CDRRLZ comprising amino acid sequence SEQ D NO: 177 or 181, and

CDRL3 comprising amino acid sequence SEQ 1D NO: 188, 187, 188, or 191,
The antibody may comprise a VL with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NG:171,
177, 186); ATL_8533 (SEQ ID NO1189, 177, 187}, ATL_8534 (SEQ 1D NO:189, 177, 188); ATL_6537
(SEQ D NO:174, 181, 181). The antibody may comprise a VL with the CDRs of antibody ATL_8532
(SEQ D NO:ATY, 177, 1886).

The antibody may have a light chain varable domain (VL) with the following framework sequences:

LFWRT of SEQ 1D NO: 230, 232, 233, or 235;

LFWRZ of SEQ 1D NO: 240, 241, 238, or 244;

LFWR3 of SEQ 1D NO: 247, 249, 250, or 253; and

LFWR4 of SEQ 1D NO: 256 or 288;
The antibody may comprise a VL with the FWRs of any of the antibodiss ATL_8532 (SEQ 1D NG 232,
240, 248, 258); ATL_8533 (SEQ 1D NO:230, 241, 247, 256); ATL_6534 (SEQ 1D NO:233, 238, 250, 258);
ATL_ 8537 (SEQ ID NQO235, 244, 253, 258). The antibody may comprise a YL with the FWRs of antibody
ATL_ 8532 (SEQ ID NG:232, 240, 248, 258).

The antibody may have a light chain variable domain (VL) comprising a sequenca that has al least 70%,
at least 75%, at least 80%, al lsast §5%, at least 80%, or at least 95% sequence identity with a sequence
selected from SEQ 1D NOs: 134 (ATL_0008532); SEQ D NG: 135 (ATL_0008533); SEQ D NCs: 136
(ATL_D006534); SEQ ID NO: 138 (ATL_D006537). The antibody may have a light chain variable domain
(VL) comprising a sequence that has at least 70%, at least 75%, at least 80%, at least 85%, at least 80%,
or at least 95% sequence identity with a sequence selecled from: SEQ 1D NO: 134 (ATL_0006532); SEQ
D NO: 135 (ATL_00068533). The antibody may have a light chain variable domain (VL) comprising a
sequence that has at least 70%, at least 75%, at least 80%, at least 85%, al least 80%, or at least 5%
sequence identity with SEQ 1D NO: 124 (ATL_0006532).

The antibody may specifically bind the second immunoglobulin (Ig2) domain, TSP fype-1 (TSP1) domain,
and/or TSP type-2 (TSPZ) domain of UNCAC protein. In embodiments, the antibody specifically binds the

second immunoglobulin (1g2) domain of UNCSC protein.

in embodiments, the anlibody doss not compete or cross compets for binding to UNCSC with an antibody
comprising the heavy chain variable domain (VH) sat forth in SEQ 1D NO: 83 (ATLX1282) and the light
chain variable domain (VL) set forth in SEQ 1D NO: 84 (ATLX1282). In embodiments, wherein the
antibody competes or cross competes for binding to UNCSC with an antibody comprising the heavy chain
variable domain (VH) set forth in SEQ 1D NO: 124 (ATL_8532) and ths light chain variable domain (V1)
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set forth in SEQ 1D NO: 134 (ATL_8532). Cross competition may be as assessed using ELISA or an MSD

assay as described herein.

The antibody may bind human, mouse and/or cynomolgus monkey UNCSC protain. In embaodiments, the
antibody selectively binds to UNCSC over other one or more netrin receptors, optionally wherein the
antibody selectively binds to UNCS5C over one or more {or all of): DCC, UNCSA, UNCEB, UNCSD.

in embodiments, the subject is a mammal, optionally a mouse, monkey, or human. In embodimenis, the
subject is a human.  in embodiments, the biclogical fluid sample is blood or cersbrospinal fluid (CSF). A
blood sample may be selected from a whole blood, plasma or serum sample. In embodiments, the subiect
is a patient who has been treated with a therapeutic compound or composition that alters the conceniration
of solubls UNCSC in the subject’s blood andior C8F . In embodiments, the therapeutic cormnpound is an anti-
UNCSC antibody (therapeutic anli-UNCS5C antibody). In embodiments, the therapeutic anti-UNCAHC
antibody binds the first immunogiobulin (Ig1) domain of UNCSC protein. in embodiments, the therapeutic
anti-UNCSC antibody comnprises a VH with the CDRs of antibody ATLX 1282 (SEQ 1D NO: 20, 22, 23) and
a VL with the CDRs of antibody ATLX1282 (SEQ 1D NG: 24, 34, 40}, In embodimants, the therapsutic anti-
UNCSC antibody comprises the heavy chain variable domain (VH) set forth in SEQ 1D NO: 83 (ATLX1282)
and the light chain variable domain (VL) set forth in SEQ 1D NO: 84 (ATLX1282). In embodiments, the
therapeutic anti-UNCS5C antibody is ATLX1282.

in embodiments, the subject is a subject who has been diagnosed with a disease {freaiable with a
therapeutic compound or composition that allers the conceniration of soluble UNCSC in the subject’s blood
and/or CSF. In embodiments, the subject is a subject who has been diagnosed with a disease treatable
with an anti-UNCSC antibody {(also referred to hersin as therapeutic anti-UNCSC antibody). In
ambodiments, the subject is a subject who has besn diagnosed as having a neurodegsnerative diseass.
in embodiments, the neurodegenerative disease is: (i) a prodromal or preclinical stage nsurcdegsnerative
diseass; or (i} a symptomatlic or clinical stage nsurodegsanerative disease. In embodimenis, the subject is
a patient who has been diagnosad with amyotrophic lateral sclerosis (ALS), frontotemporal demesntia (FTD),
Alzheimer's diseass (AD), Parkinson’s disease (FD), or REM Slesp Behaviour Disorder (RBD). In

aimbodiments, the subject is a patient who has been diagnosed with amyotrophic lateral sclerosis (ALS).

The antibody may have a heavy chain variable domain (VH) with the Tollowing framework sequences:
HFWR1 of SEQ 1D NO: 1988, 202, 205, 208, 212, 213, 216, 220, 224, 227; HFWR2 of SEQ 1D NC: 200,
203, 206, 210, 214, 217, 221, 225, 228; HFWR3 of SEQ 1D NO: 201, 204, 207, 211, 215, 218, 222, 228,
229; HFYWR4 of SEQ 1D NG: 82, 208, 219, 223, For example, the antibody may have a heavyy chain variable
domain (VH) with the framework sequences of any of the antibodies ATL_8530 (SEQ 1D NG:199, 200, 201,
G2); ATL_ 86531 (SEQ 1D NO:202, 203, 204, 62); ATL_8532 (SEQ 1D NO:205, 206, 207, 208); ATL_6533
(SEQ D NO:208, 210, 211, 208); ATL_8534 (SEGQ D NO:212, 208, 207,208); ATL_8535 (SEQ 1D NO:213,
214, 213, 208); ATL_86536 (SEQ ID NG:218, 217, 218, 219); ATL_8537 (SEQ 1D NO:220, 221, 222, 223};
ATL_6538 (SEQ D NO: 224, 225, 226, 208); ATL_6539 (SEQ 1D NO:227, 228, 228, 208), such as a heavy
chain variable domain (VH) with the CDRs and/or the framework sequences of ATL_8532 or ATLES33.
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The antibody may have a hsavy chain variable domain (VH) comprising a sequence selected thatl has at
least 80%, at least 85%, al least 80%, or al least 85% sequence identity with a sequencs selected from
SEQ D NOs: 122 (ATL_0008530 VH), 123 (ATL_0006531 VH), 124 (ATL_0008532 VH), 125
(ATL_D006533 VH); 128 (ATL_0C06534 VH); 127 (ATL_0008535 VHY, 128 (ATL_0006536 VH); 128
(ATL_ 00068537 VH); 130 (ATL_0006538 VH).For example, the antibody may have a heavy chain variable
domain (VH) comprising a8 sequence that has at least 70%, atl least V5%, at lzsast 80%, at least 85%, at
least 80%, or at least 95% sequence identity with a sequencs ssaiacted from: SEQ 1D NO: 124 (ATL_8532
VH), SEQ D NO: 125 (ATL_8533 VH).

The antibedy may comprise a light chain variable domain (VL) with the following CDRs: CBRL1 comprising
amino acid sequence SEQ 1D NO: 169-178; CDRL2 comprising amino acid sequence SEQ 1D NO: 177-
183; CDRL3 comprising amino acid sequence SEQ D NO: 184-183. For example, the antibody may
comprise a VL with the CDRs of any of the antibodies ATL_6530 (SEQ 1D NO:169, 177, 184); ATL_6531
(SEQ 1D NO:170, 178, 185); ATL_6532 (SEQ 1D NO:171, 177, 188); ATL_8533 (BEQ iD NO:189, 177,
187); ATL_ 6534 (SEQ 1D NO:188, 177, 188); ATL_8535 (SEQ ID NO:172, 179, 189); ATL_8536 (SEQ D
NO:173, 180, 180); ATL_8537 (SEQ 1D NO:174, 181, 191); ATL_6538 (SEQ ID NO:7E, 182, 182);
ATL_6539 (SEQ ID NO:178, 183, 183).

The antibody may further have a light chain variable domain (VL) with the following framework sequences:
LFWR1 of SEQ 1D NO: 230 to 237 and 88; LFWRZ of SEQ 1D NO: 238 10 246; LFWR2 of SEQ 1D NO: 247
{0 255; and LFWR4 of SEQ 1D NO: 256 {o 258. For example, the antibody may comprise a VL with the
FWRs of any of the antibodies ATL_8530 (SEQ D NO:230, 238, 247, 258); ATL_8531 (SEQ D NO:231,
239, 248, 257); ATL 8532 (SEQ 1D NUO:232, 240, 245, 258); ATL_8533 (SEQ 1D NO:230, 241, 247, 258);
ATL_6534 (SEQ 1D NQO:233, 238, 250, 256); ATL_8535 (SEQ ID NO:234, 242, 251, 257); ATL_8538 (8EQ
1D NQ:88, 243, 252, 257y, ATL_8537 (SEQ 1D NO:235, 244, 253, 258); ATL_8538 (SEQ 1D NO:238, 245,
254 256); ATL_6538 (SEQ 1D NO:237, 248, 2585, 258).

The light chain variable domain (VL) may comprise a ssquencs selected that has al least 80%, at lsast
85%, at least 80%, or at least 85% saquencs identily with a sequence selscted from SEQ 1D NO: 132-141
(ATLB530-8538 VL), For example, the antibody may havs a light chain variable domain (VL) comprising a
sequencs that has at least 80%, at least 85%, at least 80%, or al least 85% ssquence ideniity with a
sequences selected from: SEQ 1D NO: 134 (ATL_0006532); or SEQ 1D NO: 135 (ATL_00086533).

The antibody may comprise an scFv antibody molecule, a nancbody, an antibody constant region, or a

whole antibody.

The antibody may be a monocienal antibody. The antibody may ba a whole antibody. The antibody may be
an immunoglobuiin, such as an lgG, IgM, IgA gD or igE. The antibody may be an immunogliobulin G (gG).
The antibody may be an IgG1 or variant thereof. The antibody may be an IgG1 variant L234A/L235A
{(LALA). The antibody may be in any format known in the arl. The antibody may be in any format known in

the art to be suitable for use in an immunoassay.
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Embodimeants of the second to eighth aspects may have any one or more of the following optional features.
in embodiments, the antibody or antibody fragment thersof which specifically binds to UNCSC protsin or a
fragment thersof is used as a capture aniibody in an immunoassay. In embodiments, the immunoassay is
a sandwich ELISA or a meso scale discovery (MSD) assay. In embodiments, the use or method comprises:
{a) detecting UNCAHC bound by the capture antibody using a detection probe associated with a detectable
labsl, and (b detecting the detectable label to determine the lavel of soluble UNCSC in the biological fluid
sample. In embodiments, the detection probe comprises an antibody, the detection antibody binds UNCSC,
and: (i) the delection probe carries a detectable label; or {ii) the delection probe comprises a secondary
antibody which binds the detection antibody, the detection antibody is delected using the sscondary
antibody, and the secondary antibody carrias a detectable label In embodiments, the detaction probe
comprises a UNCSC ligand. in embodiments, the detection probe comprises a UNCSO figand other than
Netrin-1. In embaodiments, the detection antibody is a non-human anlibody which binds UNCSC. In
ambodiments, the detection antibody is a polvcional antibody. In embodiments, the detection antibody is a
goat polycional antibody. In embodiments, the secondary antibody is a non-human polyclonal antibody
which binds {o antibodies of the species from which the detection antibody is derived. In embodiments, the
detection antibody is a goat antibody, and the secondary antibody is an anfi-goat polycional antibody. In
embodiments, the secondary antibody is a mouse anfi-goat polyclonal antibody or a donkey anfi-goat
polyclonal antibody. In embodiments the deteclable Iabel is selecled from the group consisting of a
fluorescent, chemiluminescent, electrochemiluminescent, radioactive or enzymalically aclive label; for
example wherein the deleclable label may be an elecltrochemiluminescent or enzymatically active fabel. In
embodiments, the detectable label is a horseradish peroxidase (HRP) enzyme or a Sulfo-lag.in
embodiments, the detectable label is an electrochemiluminescent label, optionally a Sulfo-lag. In some
such embodiments, step (b) comprises: (i) applying an electiical current to the electrochamilurinescent
label; and (i) msasuring the luminescence. In embodimanis, the deleciable label is a horseradish
peroxidasse (HRF) enzyme. in some such embodiments, step (b) comprises: {i) contacting the horseradish
peroxidass (HRP) enzyme with TMB (3, 3') 5, 5'tetramethylbenzidine); and (i} measuring the ullraviolet

(L) absorption at 450nm and/or 578nm.

in ambodiments, a reference sample is associated with a healthy control subject. In embodiments, a healthy
control is a subject who has not been diagnosed with a neurcdegenerative dissase. In embodiments, the
neurodegenerative disease is sslscted from amyotrophic lateral sclerosis (ALS), frontotemporal dementia
(FTD), Alzhsimer's dissase (AD}, or Parkinson's disease (PD). For example, the healthy control may be a

subjsct who has not been diagnosed with ALS.

Also described according o an ninth aspect is a kit comprising: (i) a capture antibody, wherein the caplurs
antibody specifically binds to UNC5C protein or a fragment thereof, and (i) a detection antibody, wherein
the detection antibody binds UNCSC, oplionally wherain the detection antibody carries a detectable label,
wherein the capture antibody is different from the detection antibody. The kit may further comprise (i) a
secondary antibody which binds the deleclion antibody, wherein the secondary antibody carries a

detectable label.
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in embodiments, the capture anlibody cormnprisas a heavy chain variable domain (VH) with the following
CBRs:
CDRRH1T comprising amino acid sequence SEQ 1D NO: 144, 145, or 147;
CDRHZ2 comprising amino acid sequence SEQ 1D NO: 152, 153, or 158; and
CDRH3 comprising amino acid sequence SEQ 1D NO: 181, 162, 183, or 166;
in smbodiments, the capture antibody comprises a VH with the CORs of any of the antibodies ATL_8532
(SEQ 1D NO: 144, 152, 161); ATL_8533 (SEQ 1D NO:145, 153, 162); ATL_6534 (SEQ 1D NO:144, 152,
163); ATL_6537 (SEQ ID NO:147, 156, 168). In embodiments, wherein the capture antibody comprises a
VH with the CDRs of antibody ATL_8532 (SEQ 1D NOG: 144, 152, 181}, in embodiments, the capture
antibody has a heavy chain varable domain (VH} with the following framework sequences:
HFWR1 of SEQ 1D NO: 205, 208, 212, or 220;
HFWR2 of SEQ 1D NO: 208, 210, or 221;
HFWR3 of SEQ 1D NGO: 207, 211, or 222; and
HFWR4 of SEQ 1D NO: 208 or 223.
in embodiments, the capture anlibody has a heavy chain variable domain (VH) with the framework
sequences of any of the antibodies ATL_65832 (SEQ 1D NO:205, 206, 207, 208); ATL_8533 (SEQ 1D
NO:209, 210, 211, 208); ATL_8534 (SEQ 1D NO:212, 208, 207,208); ATL_8537 (SEQ 1D NO:220, 221,
222, 223). In embodiments, the caplure antibody has a heavy chain variable domain (VH) with the
framework sequences of antibody ATL_6532 (SEQ 1D NO:205, 206, 207, 208). In embodiments, the
caplure antibody has a heavy chain variable domain (VM) with the CDRs and/or the framework sequences
of ATL_8532 or ATL_8533, optionally wherein the caplure antibody has a heavy chain variable domain
(VH) with the CDRs and/or the framework sequences of ATL_8532.

in embodiments, the capture antibody has a heavy chain variable domain (VH) comprising a sequence
selected that has al least 70%, at least 75%, at least 80%, at least 85%, at least 80%, or at least ¥5%
sequence identily with a sequence selecled from SEQ D NOs: 124 (ATL_0008532 VH), 125
(ATL_D0068533 VH); 126 (ATL_0008534 VH); 128 (ATL_0008537 VH). In embodiments, the capture
antibody has a heavy chain variable domain (VH) comprising a sequence that has at least 70%, at least
75%, at least 80%, at least 85%, at least 80%, or al least 85% sequence identity with a seguence selecied
from: SEQ 1D NO: 124 (ATL_8532 VH), SEQ 1D NO: 125 (ATL_8533 VH}. In embodiments, wherein the
capture antibody has a heavy chain variable domain (VH) comprising a sequence that has at least 70%, at
least 75%, al least 80%, at least 85%, al least 90%, or al least 85% sequence identity with SEQ ID NO:
124 (ATL_8532 VH).

in embodiments, the capture antibody comprises a light chain variable domain (VL) with the following CDRs:
CDORL1 comprising amino acid sequence SEQ 1D NG 169, 171, or 174;
CDRL2 comprising amino acid sequence SEQ 1D NO: 177 or 181, and
CDRL3 comprising amino acid sequence SEQ 1D NO: 186, 187, 188, or 181.
in embodiments, the capture antibody comprises a VL with the CDRs of any of the antibodies ATL_8532
(SEQ 1D NC:171, 177, 186y, ATL_8533 (SEQ 1D NO:188, 177, 187); ATL_8534 (SEQ 1D NO:1868, 177,
188); ATL_ 6537 (SEQ 1D NO:174, 181, 181). In embodiments, the caplure antibody comprisss a VL with



10

15

20

25

30

40

WO 2025/125898 PCT/1B2024/000719
12

the CORs of antibody ATL_8532 (SEQID NO:171, 177, 188). In embodiments, the capture antibody has a
light chain variable domain (VL) with the following framework sequences:

LFWRT of SEQ 1D NO: 230, 232, 233, or 235;

LFWR2 of SEQ 1D NO: 240, 241, 238, or 244;

LFWRS of SEQ 1D NO: 247, 249, 280, or 253; and

LFWR4 of SEQ 1D NO: 256 or 258;
in embodiments, the capture antibody comprises a VL with the FWRs of any of the antibodies ATL_8532
(SEQ D NQO:232, 240, 249, 258); ATL_6533 (SEQ D NQC:230, 241, 247, 256); ATL_6534 (SEQID NO:233,
238, 250, 256); ATL_ 8537 (SEQ D NO:235, 244, 253, 258). In embodiments, the caplure antibody
comprises a VL with the FWRs of antibody ATL_6532 (SEQ 1D NO:232, 240, 249, 258).

in ambodiments, the capture antibody has a light chain variable domain (VL) comprising a sequence that
has at least 70%, at least 75%, at least 80%, al least 85%, at least 80%, or atl least 5% sequence idantity
with a sequence selected from SEQ D NOs: 134 (ATL_0008532); SEQ D NO: 135 (ATL_0008533); SEQ
{0 NOs: 136 (ATL_0006534); SEQ 1D NO: 138 (ATL_0006537). In embodiments, the capture antibody has
a light chain variable domain (VL) comprising a sequence that has at least 70%, at least 78%, at least 80%,
at least 82%, at least 90%, or at least 85% sequence ideniily with a sequence selected from: SEQ 1D NO:
134 (ATL_0008532); SEQ 1D NO: 135 (ATL_0008533). In embodiments, the capture antibody has a light
chain variable domain (VL) comprising a sequence that has at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, or at least 85% sequence identily with SEQ 1D NO: 134 (ATL_000853%).

in embodiments, ths capture antibody specifically binds the second immunoglobulin {ig2) domain, TSP
type-1 {TSP1) domain, andfor TSP type-2 (TSP2) domain of UNCSC protein. In embodiments, the caplure
antibody specifically binds the second immunoglobulin (Ig2) domain of UNCSC protsin. In embodiments,
the capture antibody doss not compete or cross compete for binding to UNCAC with an antibody comprising
the heavy chain variable domain (VH) set forth in SEQ 1D NO: 83 (ATLX1282) and the light chain variable
domain (V1) set forth in SEQ 1D NQO: 84 (ATLX1282). In embodiments, the capture antibody competes or
cross competes for binding to UNCSC with an antibody comprising the heavy chain variable domain (VH)}
set forth in SEQ 1D NO: 124 (ATL_8532) and the light chain variable domain (V1) set forth in SEQ 1D NO:
134 (ATL_6532). In smbodiments, the capture antibody binds human, mouse and/or cynomolgus monkey
UNCSC protein. In embodiments, the capture antibody selectively binds to UNCEC over other one or mors
netrin receptors. In smbodiments, the caplure antibody selectively binds to UNCSC over ong or mors (or
all ofy: DCC, UNCSA, UNCEB, UNCSD.

in embodiments, the detection antibody is a non-human antibody which binds UNCEC. In embodiments,
wherein the detection antibody is a polycional antibody. In embodiments, the detection antibody is a goat
polyclonal antibody. In embodiments, the secondary antibody is a non-human polycional antibody which
binds o antibodies of the species from which the deleclion antibody is derived. In embodiments, the
detection antibody is a goat antibody, and the secondary anfibody is an anti-goat polyclonal antibody. In
embodiments, the secondary antibody is a mouse anti-goat polycional antibody or & donkey anti-goat
polvelonal antibody. In embodiments, the detectable label is selecled from the group consisting of a

fluorescent, chemiluminescent, electrochemiluminescent, radicaclive or enzymatically aclive label In
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smbodiments, the detectable label is an slectrochemiluminescent or enzymatically active label In
smbodiments, the detectable label is a horseradish peroxidase {(HRP) snzyme or a Suifotag. In
smbodiments, the detectable label is a horseradish paroxidase (HRP) enzyme and ths kit further comprisas
TMEB (3, 3, 5, S-tetramethylbenziding}. In embodiments, the capture antibody is immobilised to a solid
support. Thus, the kit may compriss a solid support onto which the capture antibody is immobilised. The kit
may further comprise means to delect levels of total protein in a biclogical fluid sampls. The means o
detect levels of total protein in a biological fluid sample may comprise a copper-based protein assay ki, a
fluorescence-based protein assay Kit, or a dye-based protein assay kit. In embodiments, the means o
detect levels of total protein comprise a bicinchoninic acid (BCA) assay kit. A copper-based protein assay
kit may comprise an alkaline copper sall solution. A copper-basad protein assay kit may comprise a solution
comprising a colorimetric reagent that detects reduced cuprous ions {(e.g. BCA or phosphomolvbdic/

phosphotungstic acid) or unbound cupric ions.

Also described is an isolated YH domain of an antibody as describad herein. Also described herein is an
isolated antibody VL domain of an antibody as described herein. Also described is an isolated nucleic acid
which comprises a nuclectide sequence encoding an antibody, including a VH or VL domain, as described
herein. Also described is a vecior or set of vectors comprising such a nucleic acid. Also described is host
cell comprising the vector or set of vectors as described herein, or a host cell in vitro transformed with a
nucleic acid as described herein. Also described is a kit comprising an antibody described herein, and at

least one additional component.

Therapsutic antibodies described herein may have an epifope that at least partially overlaps the binding
site of Nelrin-1. Antibodies described herein may bind hurnan UNC5C with an EC50 of at most 9.81E-08
M, or at most 1E-08M, or at most 5.5E-08M as assessed by ELISA (such as binding of piated rhUNCSC).
The antibody may selectively bind to UNCSC aver other one or more netrin receptors. The antibody may
selectively bind to UNCSC over ons or more {(or all of); neogenin, DCC, and DSCAM, UNCSA, UNCSE,
UNCS. Selective binding may refer to preferential binding {s.g. lower EC58) for one species {s.g. UNCS(C)
over another (e.g. other nelrin receptor), of to no delectable binding to comparative targets {g.g. other netrin
receptors). Selective binding may be verified by biclaysr interferometry analysis as described hersin. The
antibody may bind to monomeric UNCSC and/or dimeric UNCSC andfor homodimeric UNCS5C. The
antibody may bind to monomeric UNCSC. The antibody may be an igG1 or variant thereof, optionally
wherein the antibody is an 1gG1 variant L234A/L235A (LALA).

Any antibody described herein may comprise an scFv antibody molecule, a nanobody, an antibody constant

region, oF a whols antibody. The antibody may be a whole antibody.

The invention includas the combination of the aspects and prefarred features described except where such

a combination is clearly impermissible or expressly avoided.

Summary of the Figures

Embodimants and experiments illustrating the principles of the invention will now be discussed with

reference o the accompanying figures in which:
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Figure 1 shows schamatically a process for unbiased antibody discovery.

Figure 2 shows resulis of ELISA assays for binding of antibodies identified in FTD resilient individuals to
recombinant UNCS5C. The poot of antibodies tested consisted of 18 antibodies identified from a FTD cohort,
ane antibody from a Huntington cohort, and an anti-PDL1T antibody, previously used as a positive control in
a Retrogenix target deconvolution assay. The antibody, ATL_5262 binds to UNCSC. The blue bars indicate
raw absorbance signals to recombinant UNCEC and the orange bars represent absorbance signals to an
irrelevant protein, iysozyme. Figure shows absorbance at 450nm. The anti-Fc tag bars show the resuils for

an anti-Fc-HRP treated well which controls that the UNCSC is correctly coated on the assay plale.

Figure 3 shows the presence of UNCSC antibodies in subjects who are resifient to neurodegeneration in
different neurodegenerative disease cohoris. A, UNCEC antibodies were found in resilient centenarians
(=100 vear oid subjecis with no symptoms of neurodegeneration); resilient Alzheimer's disease (AD)
patients {a resilient Alzheimer's disease subject showing slow cognitive progression), Frontolemporal
dementia (FTD) patients (three subjects with resilience for FTD - carriers of high risk mutations and oider
age but no progression fo FTD), Parkinson’s disease (FD) patients {prodromal REM sleep behaviour
disorder (RBD) but no Parkinson's diagnosis), and cognitively healthy controls (predominantly individuals
over 80 vears of age). Reperioires were searched for VH sequences containing the same V gene and J
gene as ATLE282 and al most 2 amino acid mismaiches across the junction region. Dols represent the
number of maiching sequences per reperioire and colour indicates the isotypes of sequences identified.
The majority of matching ssquencss are class switched to IgG1 supporting a similar function for thess
antibodies across individuals. Unclassified PD subject SU_0001278 was initially included as a healthy
control for this cohott, but subsequently removed since they have suspected REM slsep behaviour disorder,

which is a prodromal marker for PD. Since they have no PD diagnosis they are ‘potentially resilient’

Figure 4 shows the results of a Netrin 1 competition assay. ELISA plates were coated with rhiUNC5SC
{racombinant hurnan UNCSC) and preincubated with His-tagged rscombinant Nslrin 1 prior to adding
ATL 5282 or control antibody ATL 5338, A. Netrin 1 was detected using an anti-His (horsaradish
peroxidase) HRP antibody. B. Antibody (ATL_5262 or controly was detected by anti-F{ab)'2-HRP detection,
Assays wers set up in duplicate whereby one replicate had Netrin 1 binding detected with anti-His-HRP (&)
and ths second replicate was used o detarmins ATL_0005262 antibody binding using the anti-Fab2-HRP

detection. B. Figure shows absorbance at 450nm.

Figure 5 shows the rasuits of a concentration-dependent Natrin 1 competition assay. ELISA plates were
coated with rhUNCEC and preincubated with a 12-point dilution series of His-tagged recombinant Netrin 1
{starting at 3nM) prior to adding ATL_5262. Nelrin 1 was delected using anti-His HRP detection and is
shown in the figure as “Netrin 1 signal (+ ATL_5282)". ATL_5262 was detecied using anti-F{ab)’2-HRP
detection and is shown in the figure as “ATL_0005262 signal {(+ Nelrin1)”. Control wells contained Netrin 1

alone. Data represented as percentage of maximum absorbance signal.



10

15

20

25

30

40

WO 2025/125898 PCT/1B2024/000719

15
Figure 6 shows the results of a Nelrin 1 competition assay. ELISA plates were coated with rhUNCSC and
preincubated with ATL_5262 or control antibody ATL_5338 prior to adding His-tagged recombinant Netrin
1. Netrin 1 was dstecled using anti-His HRP delection and is shown in the figure as “Netrin signal (+
ATL _0005262) or "Nelrin signal {(+ ATL_00005338)". ATL 5262 was delected using anti-F{ab)2-HRP

detection. Figure shows absorbance at 450nm.

Figure 7 shows (&) a VH alignment of ATL_5262 and ATL_5262 homologues identified across
neurodegeneration cohorts in resilient individuals. Figure shows IMGT numbering. (B) shows saquencas
of antibodies described herein {(in particular, VH of ATL_0005262, SEQ 1D NO: 1; VH of ATL_0006187,
SEQ 1D NO: 112; VH of ATL_0008191, SEQ ID NG 113), with variable positions in the heavy chain
highlighted. (B-1 to B-4) show the heavy chain sequences of the antibodies in (A} as well as ATL_6178
(VH of ATL_8178, SEQ ID NQG: 83}, aligned by IMGT position numbering. ATL_5262 and ATL_8178 have

the same VL. Homeologues were identified based on VH alone so only VH sequences are shown.

Figure 8 shows the resulis of an ELISA testing the binding of different VH varianis of ATL_5262 {o

rhUNCSC. ATL_5338 was included as a negative conirol. Figure shows absorbance at 450nm.

Figure 9 shows the resulis of an ELISA testing the binding of different VH varianis of ATL 5262 {o
rhUNCSC (&), rmUNCEC (B), and lysozyme (C). ATL_5338 was included as a negative conirol. ATL_8B002

and ATL_8003 (VL pairing varianis) were included for comparison. Figure shows absorbance at 450nm.

Figure 10 shows the resulis of an ELISA tesling the binding of different VH variants of ATL_5262 {o F¢
tagged rhUNCEC (A), or His-tagged thUNCSC (B). ATL 5338 was included as a negalive control
ATL 8002 and ATL_8003 (VL pairing variants) were included for comparison. Figure shows absorbancs
at 450nm.

Figure 11 shows ths results of an ELISA testing the binding of different VH variants of ATL_5282 to
rhUNCEC (&), rmUNCSC (B), and lysozyme (€Y. ATL_5338 was included as a negative conlrol. Figurs

shows absorbance at 450nm.

Figure 12 shows ssquences of antibodies described hersin, with variable positions in the heavy chain
highlighted. A. Heavy chains, aligned by IMGT positicn numbsering. VH of ATL_0005282, 59896, 5887, 5888,
5899, 8000, 8001, 8002, 8003, 6004, 6005: SEQ 1D NO: 1; VH of ATL_0006033: SEQ ID NO: 2; VH of
ATL_6034: SEQ 1D NO: 3, VH of ATL_0006035: SEQ ID NO: 4, VH of ATL_0006038: SEQ 1D NO: 5; VH
of ATL_0006037: SEQ ID NO: 6, VH of ATL_0008038: SEQ 1D NO: 7; VH of ATL_0006038: SEQ D NO:
8, VH of ATL_C006177: SEQ D NO: 91; VH of ATL_0006178: SEQ D NO: 93. B. Light chains, aligned by
IMGT position numbering. VL of ATL_{005262: SEQ 1D NGO: 9; VL of ATL_00058986: SEQ ID NO: 10; VL
of ATL_0005807: SEQ 1D NG: 11; VL of ATL_00058098: SEQ 1D NO: 12; VL of ATL_0005809: SEQ 1D NO:
13; VL of ATL_0008000: SEQ ID NO: 14; VL of ATL_0006001: SEQ 1D NO: 15; V0L of ATL_0006002 : SEQ
IDNO: 18, VL of ATL_0008003 : SEQ ID NG 17, VL of ATL_0008004 : SEQ D NO: 18; VL of ATL_0008005
CSEQID NO: 19, VL of ATL_Q006033, 6034, 6035, 8026, 6037, 6038, 8038, 6177: SEQ 1D NO: 92; VL of
ATL_0008178: SEQ 1D NO: 94,
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Figure 13 shows ths resulls of a netrin-1 competition assay demonstrating that binding of ATLX-1282 and
ATL_5262 to mouss brain tissus Is blockad via Netrin-1. (&) Graph shows effect of Netrin-1 in competition
with ATL 5282 in tissues with high UNCS5C expression (“High sxpression region” =mouse brain lissue) or
control tissues with no or low UNCSC exprsssion (“Liver ctif” =mouse liver tissue). (B) Fluorescent and
Transmitted light tissue section images (20X}, showing binding of ATL_52862 to mouss brain or controf liver
fissue under various blocking conditions {(no netlrin block; netrin-1 block; clusterin block {control)). (€) Effect
of Netrin-1 and Netrin-4 blocking in competition with ATLX-1282 in naive mouse brain sections. () Effect
af Netrin-1 and Netrin-4 blocking in competition with ATLX-1282 in naive {.e., unireated) mouse brain
seclions, or liver control tissue {("Liver ctif”). (E) Representative Fluorescent and Transmiited light tissue
section images showing blocking effect of Netrin-4 and Netrin-1 of ATLX-1282 hinding (resulting in reduced

staining) in nalve mouse brain sections.

Figure 14 shows the results of a flow cytomelry assay showing binding of ATL5262 and ATLX-1282 {0
UNCAC and the UNCASC T835M variant (AD variant) overexpressed in HEK-293 celis. (&) Quantification of
UNCSC binding as measured by the % of IgG+ celis (dstecting the antibody). (B) Quantification of UNCSC

binding as measured by the Mean fiuorescence intensity {(MF) of 1gG.

Figure 15 shows the X-ray crystal structure of an ATL_5282 Fab fragment bound to human UNCSC g
domains. (&) shows a cartoon view of the full Fab-UNCSC complex. (B)-(F) show close-up views of the
specific interactions belween the ATL 5262 and UNCSC as shown in (A). (&) shows a protein alignment
of human UNCS family members B (SEQ 1D NQ: 280), A (SEQ D NQO; 281) and D (SEQ ID NO: 262} to
region of human UNCSC {g-like domain 1 that interacts with ATL_5262 (SEQ 1D NO: 259).

Figure 18 shows ssquencss of antibodies described hersin, with variable positions in the heavy chain
highlighted. &. (A-1 {o A-4} Heavy chains, aligned by IMGT position numbering. VH of ATL_0005282: SEQ
ID NG 1; VH of ATL 0006178 SEQ ID NO: 93; VH of ATL_0008530: SEQ ID NO: 122; VH of
ATL_0006531: SEQ 1D NO: 123; VH of ATL_0008532: SEQ ID NG:124; VH of ATL_0006533: SEQ ID
NO:125;, VH of ATL_0006534: SEQ ID NG:26; VH of ATL 0008535 SEQ 1D NO:127; vH of
ATL_0008536: SEQ ID NO28, VH of ATL_0008537: SEQ 1D NO:1129; VH of ATL_0006538: SEQ ID
NQO:130; VH of ATL_0008539: SEQ 1D NO:131. B. (B-1 to B-4) Light chains, alighed by IMGT position
numbering. VL of ATL_0005262: SEQID NG 9; VL of ATL_0006178: SEQ 1D NO: 82; VL of ATL_Q008530:
SEQ 1D NO: 132; VL of ATL_00068531: SEQ 1D NO: 133; VL of ATL_0008532: SEQ 1D NO:1134; VL of
ATL_0006333: SEQ 1D NO:135; VL of ATL_0006534: SEG ID NO:138; VL of ATL_0008535: SEQ ID
NG:137; VL of ATL_0006536: SEQ 1D NC:138; VL of ATL_0006537: SEQ 1D NO:139; VL of ATL_0006538:
SEQ D NO46; VL of ATL_0006539: SEQ 1D NO:141.

Figure 17 shows ELISA capture and detection of UNCSC using ATLEE32 and ATLS534. A, Captlure of His
tagged recombinant UNCSC by ATLE532 resulis in a much higher assay signal than caplure by ATLE534,

B. Considerably increasing coating concentration of ATLE534 results in an acceptable assay signal.
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Figure 18 shows ELISA caplure and delection of UNCSC using ATLSE532 and ATLB533. A, Capture of his
fagged UNCSC by ATLB532 and ATLB533 (both coated al Sug/mi) and detection with an anti-His HRP
results in a good titratable signal for both antibodiss with ATLS532 providing greater sensitivity than
ATLE533. B. No signal from irrelsvant His tagged antigen, demonstrating the specificity of ATLE532 and
ATLES33 for UNCEC.

Figure 19 shows sandwich formatl ELISA capture and detection of UNCSC using ATLES32 and ATLES33
as capiure antibodies and goat polycional anti-UNCEC (Biotechne #AF1005) as detaction antibody. A.
Titratable signal is observed with both capture antibodies, with greater signal and sensitivity observed with
ATLES32 capture. B. No signal from the lysozyme antigen control, demonsirating the specificity of ATLES32
and ATLES33 for UNCSC.

Figure 20 shows resulls of antigen down format ELISA usad io assess domain binding of ATLE532,
ATLBS33, ATLBS34, and ATLSS37. Truncated versions of human UNCSC were made that lack various
parts of the extraceliular domain. These proteins were used io identify which region of LINCSC the
antibodies bind. The lested antigens were: full recombinant human UNCSC (*Full Human ECD”; SEQ D
NO: 263), recombinant human UNCAC with Ig1 domain only ("No Ig2, TSP1 or TSP2”, SEQ {D NO: 270,
recombinant human UNCSC with Ig1 and ig2 domain ("No TSP1 or TSPZ; SEQ 1D NO: 271}, recombinant
human UNCSC with Ig1, Ig2 and TSP-1 domain ("No TSP2Z”, SEQ 1D NG: 272), and recombinant human
UNCSC missing g1 domain only ("No ig1”; SEQ 1D NO: 273).

Figure 21 shows the assay in MSD format recognises mouse and cyno UNCHC as well as human,

demonsirating the suitability of the assay for use in multiple species.

Figure 22 shows ths assay in MSD format does not dslect related family members UNCSA, UNCSE,
UNCSD or DCC. SH-8YSY cells exprass UNCSC and are used here to confirm the assay recognises

endoganous UNCSC, not only recombinant.

Figure 23 shows the ability of the assay to detect UNCEC is not diminished by the presence of high
concentrations of ATLX1282, thus demonstrating the suitability of this assay for measuring circulating
UNCSC lavels in the blood of patients dosed with ATLX1282.

Figure 24 shows the assay performs well in multiple relevant biological matrices, without significant matrix
interference on assay recovery. &. Signal strength is comparable across PBS, 10% serum, 1% artificial
CSF + 2% FBS, and 10% plasma conditions. B. Signal strength is comparable between PBS and 50%
piasma conditions, with no signal for the isotype control ATL5338. €. A range of signal size is detecled in

8 different plasma samples from healthy individuals and one serum sample.

Figure 25 shows resulis of an MSD assay to detect soluble UNCSC fevels in plasma samples obiained
from ALS patients as compared {0 the soluble UNCEC level in plasma samples oblained from healthy
controls. Soluble UNCSEC levels were normalised to iotal protein levels. The data show that soluble UNCSC

levels are significantly higher in plasma samples from ALS patienis than in healthy controls.
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Figure 26 shows a corrslation between sUNCSC levels and resiliency status. A. Results of an M2D assay
o detect soluble UNCAC levels in plasma samples oblained from ALS patisnis siratified by resiliency status
as compared 1o the soluble UNUCSC lavel in plasma samples obtained from healthy controls. 'Progressor
ancompasses rapid progressor and progressor, ‘Resilient’ encompasses both resilient and super resilient.
Soluble UNCOC levels were normalised o total protein levels. B. Example ALSFRS-R slopes for each

resilience category.

Figure 27 shows results of MSD assays to detact soluble UNCSC levels in serum samples obtained from
healthy cynomolgus mankeys administered anti-UNCSC antibody ATLX1282. Following day 1 and day 22
dosing, serum samples were collacted at 1, 8, 24, 48, 72 or 168 hours post dose. The resulls show that the
MSED assay detects higher levals of sSUNCS5C in subjects following treatment with ATLX1282.

Figure 28 shows resulls of an MSD assay 1o delect soluble UNCEC levels in plasma samples obtained
from NEFH-TA x hTDP-43ANLS bigenic mice ({NLES mice; an ALS mouse model) administered anli-
UNCSC antibody ATLX1282. Mice were dosed twice a week from age 5 weeks until age 12 weeks, and
plasma samples oblained from terminal bleeds. The resulls show that the MSD assay delects higher levels
of sUNCSC in subjects following treatment with ATLX1282.

Figure 29 shows results of an MSD assay o detect soluble UNCSC levels in plasma samplss obtained
from heathy conifrols, rheumnatoid arthritis patients, ALS patients, REM Behavicur Disorder patients
{prodromal Parkinson's Disease patients), Parkinson's Disease patients and Alzheimer's Dissase patisnis.
Soluble UNCSC levels were normalised 1o total protein levels. The results show that sUNCSC levels are
significantly higher than healthy conirols in all neurodegenerative condition samples (including prodromal
PD samples), but not in the rheumatoid arthrilis samples, demonstrating that soluble UNCEC is a
neurodegeneration specific marker which can be used o detect prodromal/pre-clinical as wall as clinical-

stage neurodegenerative disease.

Detailed Description of the invention

Aspects and embodiments of the present inveniion will now bs discussed with reference to the

accompanying figures. Further aspects and embodiments will be apparent to thoss skillad in the arl.

Disclosed herein are antibodias and fragments thereof that are capable of specifically binding to UNCAC
protein or a fragment thereof. As used herein, an anfibody capable of “specific binding” or “specifically
binding” a target is one able o bind through the association of the epilope recognition site with an epitope
within the target. It is distinct from non-specific binding, for example Fc-mediated binding, ionic andfor
hydrophobic interactions. In othsr words, an antibody which specifically binds a target recognises and binds

{0 a specific protein structure within it rather than to proteins generally.

The present disclosure refers to antibodies described herein using refersnces spocified as “ATL_00Doou”,
SATL oo™ or oo, where “ooxx” is a four digits reference number specific fo an aniibody desciibed

herein. All of the above notations are used interchangeably to refer {o the same antibody or a portion thereof
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{e.g. a VH, VL or part thersof, of the antibody). For sxample, anlibody ATL_D005262 is interchangsaably
referred to hersin as ATL_5262 and 5282,

The term “antibody” as used herein encompasses whole antibodies as well as fragments thereof including

e.g. an scFv antibody molecule, a nanobody, an antibody constant region, or an isolated VM region.
Binding fo UNCSC

The antibodies described herein ara capable of specifically binding UNCSBC over other netrin receptors such
as neogenin, DCC, DSCAM, UNCSA, UNCSE, and UNCED. Binding of an antibody o a candidate protein

can be verified for example by biolayer interferometry analysis as described herein.

Antibodies described herein may bind monomeric UNCSC and dimeric UNCSC. Antibodies described
herain may bind homodimeric UNCSC.

Netrin-1 is one of several netrins, all members of the [aminin superfamily. Nelrins are secretad protsins that
direct axon extension and cell migration during neural development and regulate cell adhesion, the
maturation of cell morphology, cell survival and umorigenesis (Rajasekharan, et al. 2009)). They are
hifunctional proteins that act as atiractants for some cell types and as repelients for others. The UNC-5
family of recepiors mediata the repsllent rasponse to netrin. Netiin 1 consisis of a laminin-like domain in
the N-terminal (LN, ailso known as domain Vi), followed by three apidermal growth facter (EGF) repeats
(EGF1, EGF2 and EGF3, also known as domain V), and a C-terminal Netrin-like domain (NTR) that shares

homology with domains found in complement and other proteins (Dun et al. 2017).

The antibodies of the disclosure specifically bind to UNCSC. Binding to UNCSC may be assassed by ELISA
assays as described herain. In embodiments, antibodies described herein specifically bind to UNCEC and
mimics and/or competes with Natrin-1 for binding with UNCSC. Competition with Netrin-1 binding may be
assessed by ELISA assays as described herein. Thus, antibodies described herein may compete for the
same binding site on UNC5C as Netrin-1. Antibodiss describad herein may bind the same binding site on
UNCSC as Nelrin-1. An antibody mimicking netrin-1 may refer o the antibody interacting with UNC5C in a
way that mimics the effect of netrin-1 on UNCSC structure and/or activity. An antibody competing with
netrin-1 for binding to UNCSC may refer {o the binding of the antibody 1o UNCAC being dependent on the
presence or absence of Netrin-1, and/or the binding of Netrin-1 1o UNCSC bsing dependent on the presence
or absence of the antibody. An antibody competing with netrin-1 for binding to UNCS5C may refer to the
binding of the antibody to UNCSC being inhibited by Netrin-1. For exampis, an antibody compsting with
netrin-1 for binding o UNC5C may refer {o the binding of the antibody to UNCEC being at least partiaily
inhibited in the presence of Netrin-1. This may be assassed for example using an ELISA assay, such as
described hersin. For exampls, UNCSC may be pre-incubated with Netrin-1 prior {o incubation with the
antibody, and the amount of bound antibody may be compared to a control condition without Netrin-1 pre-
incubation. A reduction in the amount of bound antibody may indicale that the antibody competes with
Netrin-1 for binding to UNCSC. In embodiments, a signal indicative of the prasence of the antibody bound
to UNCSC may be reduced by at lzast 50%, at least 80%, at least 7%, at least 80% or at least 80% in the
presence of Nelrin-1 {such as e.g. following pre-incubalion with 200microg/ Netrin-1). In embodiments,

binding of the antibody to UNCSC may be reduced by at least 50%, al least 80%, al lsast 70%, at least
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80% or at least 80% in the presence of Netrin-1 {(such as e.g. following pre-incubation with 200microg/
Netrin-1).

Antibodies as described harein may be such that binding of the antibody to UNCSC is inhibited by Netrin-1
in a concentration dependent manner. This can be assessed for example using an ELISA assay as
dascribed herein, or any othsr binding assay in combination with incubation with a pluralily of different
concentrations of Netrin-1 {&.g. a Netrin-1 dilution series). A reduction in binding of the antibody to UNCSC
in the presence of Netrin-1 (e.g. when the antibody is incubated with UNCS5C following pre-incubation with
Netrin-1), which is dspsndent on the concentration of Nstrin-1, may be considered 1o be indicative of Netrin-
1 concentration-dependent inhibition of binding of the antibody to UNCSC. In embodiments, a signal
indicative of the presence of the antibody bound to UNCSC may be reduced by at least 50% in the presence
of at least 103 M of Netrin-1 {such as e.g. foliowing pre-incubation with 10-° M of Netrin-1). in embodiments,
binding of the antibody to UNCSC may be reduced by at least 80% in the presence at lsast 108 M of Nstrin-
1 {such as e.g. following pre-incubation with 103 M of Netrin-1). In embodimants, a signal indicative of the
presence of the antibody bound fo UNCEC may be reduced by at least 80% in the presence of at least 10
M of Netrin-1 (such as e.g. following pre-incubation with 107 M of Netrin-1). In embodiments, binding of
the antibody to UNCSC may be reduced by at least 80% in the presence at lsast 107 M of Netrin-1 (such
as e.g. following pre-incubation with 10 M of Netrin-1). In embodiments, a signal indicative of the presencs
of the antibody bound fo UNCSC may be reduced by at least 80% or at least 85% in the presence of al
least 8x107 or tx 10° M of Netrin-1 (such as s.g. following pre-incubation with 8x107 or 1x 10° M of Netrin-
1), In embodiments, binding of the antibody to UNCSC may be reduced by at least 80% or at least 85% in
the presence at least 5x107 or 110 M of Netrin-1 {such as &.g. following pre-incubation with 5x107 or
1x 10 M of Netrin-1). Any pre-incubation may be for a suitable amount of time, such as e.g. around 30

minutes.,

Antibodies described hersin may have a binding site that at least partially overlaps with the netrin-1 binding

site. Antibodies described herein may cause the dimerization of UNCSC.

The human gene encoding UNCSC (Gene ID: 8833} is present on 4g22.3 and consisis of 20 exons.

Reference non-human UNCSC amino acid and coding sequsnces are available in public databases.

The sequence of human UNCSC is available under Uniprotidentifisr 085185, it comprises 831 amino acids.
Amino acids 62-158 form an Ig-like domain (also referrad 1o herein as the first immunoglobulin domain/igt
domnain; SEQ ID NO: 274), amino acids 181-256 form an Ig-like C2Z-type domain (also referred {0 herein as
the second immunoglobulin domainfig? domain; SEQ 1D NO: 275), amino acids 260-314 and 316-368 form
TSP type-1 1 {also referred to herein as the TSP1 domain; SEQ 1D NO: 278) and TSP type-1 2 domains
(also refarred to herain as the TSP2 domain; SEQ 1D NQO: 277}, amino acids 530-673 form a ZUS domain
and amino acids 850-829 form a death domain. The protein is cleaved at amino acids 415-416 by caspase-

3. A rsference human UNCSC aminoe acid sequence is provided as SEQ 1D NO: 88,

The sequence of mouse UNCSC is available under Uniprot identifier O08747. It comprises 831 amino acids.
Amino acids 62-158 form an ig-like domain (also refarred to hersin as the first immunoglobulin domain or

N terminal immunoglobulin domain), amino acids 181-258 form an ig-fike C2-lype domain (also referred o
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herein as the second immunoglobulin domain), amine acids 260-314 and 3186-368 form TSP type-1 1 and
TSP type-1 2 domains, amino acids 530-873 form a ZUS domain and amino acids 850-829 form a death
domain. The protein is cleaved at amino acids 415-418 by caspase-3. A reference mouse UNCSC amino

acid sequence is provided as SEQ 1D NO: 100.

However, as ussad herein, the ferm "UNC5C” encompasses fruncations, derivalives, and varianis of the
sequence of UNCEC provided herein, and may refer {o any protein with at lsast 80%, at least 80%, or at
least 95% sequence identity. The antibodies described hersin are capable of specifically binding a peplide
of profein having or comprising the amino acid sequence of SEQ 1D NQO: 22 (including a full lsngth UNCSC
protein comprising said sequence, or a fragment of said protein comprising said sequence), or a fragment
thereof, such as e.g. a fragment comprising or consisting of amino acids 41-380 of human or murine
{mouse) UNCSC (such as e.g. the amino acid sequence of SEQ 1D NO: 101 or 102} or a corresponding
homologous sequsnce. The antibodies describad herein are capable of specifically binding a peptide or
protein comprising the extraceliular domain of UNCSC or a part thereof, such as e.g. a part comprising
amino acids 41 to 380 of human or murine UNCSC, or a corresponding homologous sequence. Antibodies
described herein are capable of specifically binding human UNCAC and human mutant UNCSC T835M.
Antibodies described herein may bind o mutant forms of human UNCSC that comprise one or more
mutations that are not in the extraceliular region of the protein. The antibody may bind to an epitops located
in the exiracaiiular region of UNCSC, For exampls, the antibody may bind to the N terminal immunocgliobulin
domain of UNCSC {(also referred {o as “first immunoglobulin domain’/"lg1 domain™). Preferably, the antibody
does not bind the ig1 dornain of the UNCSC protein, i.e. preferably the antibody binds the g2, TSP1, andfor
TSP2 domains of UNCSC, for exampls the 1g2 domain of UNCSC, The domain to which an antibody binds
can be determined by testing binding of an aniibody {o fruncated versions of UNCEC, for example using an

ELiSA-based domain binding assessment as disclosed herein.

Antibodies described hersin bind UNCSEC (e.g. mouse and/or human) with high affinity. High affinity binding
may be assessed by measuring the EC50 value, the concentration at which the antibody produces a half-
maximal binding, for example via ELISA as described herein. For example, affinity of the antibody may be
assessed by binding to plate-bound recombinant human UNCS3C as described herein. High affinity as
referred to herein means an EC50 value of at most 1£-07 M (.e. 100 nM)}, at most 5E-07 M, at most 1 E-
308 M, at most 2 E-08 M, at most 3 E-08 M, at most 4 E-08 M, at most 5 E-08 M, at most 6 E-08 M, at most
7 E-08 M, at most 8 E-08 M, at most 8 E-08 M, at most 1 E-08 M, at most 2 E-09 M, at most 3 E-08 M, at
most 4 E-08 M, at most SE-09 M, at most § E-08 M, at most 7 E-09 M; at most 8 E-089 M, at most § E-08
M, at most 1£-10M, at most 2E-10 M, at most 3 E-10 M, at most 4 E-10 M, at most SE-10 M, at most 8 E-
10M, at most 7 E-10 M. at most 8 E-10 M, at most 8 E-10 M, at most 1E-11M, at most 2 E-118M, at most 3
E-11M, at most 4E-11M, at most 5 E-11M | at most 6E-11M, at most 7 E-11M, at most 8 E-11M, at most 8
E-11M, at most 4 E-12M, 5E-12M, at most 6 E-12M, at most 7 E-12M, at most 8 E-12M, at most 8 E-12M.
in embodiments, the antibodies described herein bind UNCSC with an EC50 of at most 100 nM, preferably

with an EC50 of at most 1 nM, as assessed via ELISA (e.g. as described hersin).
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in some embodiments, the antibody binds human UNCSC with an EC50 of at most 1.10E-08, at most 2.40E-
(3, at most 1.10E-08, at most 8.00E-09, at most 5.50E-10, at most 7.10E-10, at most 1.00E-11, at most
1.30E-11, at most 3.80E-11, at most 2.80E-12, or at most 2.20E-12.

in some embodiments, the antibody binds human UNCSC with an EC50 of about 1.10E-08, abouf 2.40E-
(8, about 1.10E-09, about 8.00E-08, about 5.50E-10, about 7.10E-10, about 1.00E-11, about 1.30E-11,
about 3.80E-11, about 2.80E-12, or about $.20E-12.

in some embodiments, the ECS0 value is between 1E-07 M and 1E-13M, 5E-07 M and 1E-13M; 1E-08 M
and 1E-13M; 5E-08 M and 1E-13M; 1E-08 M and 1E-13M; 58-08 M and 15-13M; 1E-10 M and 1E-13M;
5£-10 M and 1E-13M; 1E-11 M and 1E-13M; 5E-11 M and 1E-13M; 1E-12 M and 1E-13M; 5E-12 M and
1E-13M; bewteen 1E-07 M and 1E-12M, 5E-07 M and 1E-12M; 1E-08 M and 1E-12M; 5E-08 M and 1E-
12M; 1E-08 M and 1E-12M; 5E-09 M and 1E-12M; 1E-10 M and 1E-12M; 5E-10 M and 1E-12M; 1E-11 M
and 1E-12M; 58-11 M and 18-12M; 1£-07 M and 1£-11M, 5E-07 M and 1E-11M; 1E-08 M and 1E-11M;
5E-08 M and 1E-11M; 1E-08 M and 1E-11M; 5E-08 M and 1E-11M; 1E-10 M and 1E-11M; 5E-10 M and
1E-1M; 1E-07 M and 1E-10M, 5E-07 M and 1E-10M; 1E-08 M and 1E-10M; 5E-08 M and 1E-10M; 1E-09
M and 1E-10M; SE-08 M and 1E-10M; 1E-07 M and 1E-08M, 5E-07 M and 1E-09M; 1E-08 M and 1E-08M;
58-08 M and 1E-09M; 1E-07 M and 1E-08M, 5E-07 M and 1E-08M. In embodiments, the EC50 valus is
between 1E-08 M and 1E-12M.

in some embodiments, antibodies described herein are capable of specifically binding a UNCSC protein or
protein fragments comprising or consisting of a UNCSC variant amino acid sequence. In soms
ambodiments, the UNCSC variant protein or fragment comprises an amino acid sequence that has at least
70%, at least 80%, at least 85%, at least 90%, af least 95%, or at least 89% identily with SEQ D NO: 88,
in some embodimsanis, the antibodies disclosed hersin are capable of specifically binding a UNC5C
fragment comprising at least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 85% or more of the UNCSC

amino acid sequence, or & UNCSC variant sequence.

in some embodiments, antibodies described herein, and antigen-binding fragments thereof, compets or
cross-compete with other antibodies, or antigen binding fragments thereof, for example other antibodies
described herein, such as ATL_8532. The term "compete”, as used herein with regard fo an antibody,
means that a first antibody binds to an epitope of a protain (8.g., UNCSC) in a manner sufficiently similar to
the binding of a second antibady, such that the result of binding of the first antibody with ils epilope is
detectably decreased in the presence of the second antibody compared to the binding of the first antibody
in the absence of the second antibody. Ths alternative, where the binding of the second antibody io ifs
epitope is also detsctably decreased in the pressnce of the first antibody, can, but nsed not be the case.
That is, a first antibody can inhibit the binding of a second antibody fo its apifope without that second
antibody inhibiting the binding ofthe first antibody to ifs respective epitope. However, where each deteciably
inhibits the binding of the other antibody with its epitope or ligand, whether to the sare, greatler, or lesser
axtent, the antibodies are said o “cross-compste” with aach other for binding of their respactive epitope(s).
Both competing and cross-competing antibodies are within the scope of this disclosure. Regardless of the
meachanism by which such competition or cross-competition occurs (e.g., steric hindrance, conformational

changs, or binding to a common epitope, or portion thersof), the skilled person would appraciate that such



10

15

20

25

30

35

WO 2025/125898 PCT/1B2024/000719
23

competing and/or cross-competing antibodies are encompassed and can be useful for the methods and/or
uses provided hersin, for example because competition and/or cross-competition with an antibody which
does not bind the Ig1 domain of UNCSC (i.e. an aniibody that binds elsewhere on the UNCSC protein, e.g.
the lg2, TSP1, and/or TEPZ domains of the UNCAC protein), such as ATL_8532, indicates thal the detaction
of soluble UNCSC will not be inhibited by the presence of therapeutic anti-UNCSC antibodies that bind the
g1 domain of UNCAC, such as ATLX-1282. Competition and/or cross competition may be assessed for

example using an ELISA or MSD assay, such as described herein,

Convarsely, in some embodiments, antibodiss described hersin, and antigen-binding fragments thereof, do
not compete or cross-compete with other antibodies, or antigen binding fragments thereof, for example
other antibodies described herein, such as ATLX-1282. That is, a first antibody may bind o an epitope of
a protein (e.g., UNCS5C) in a manner sufficiently different {o the binding of a second antibody (s.g. the first
antibody may bind a different epitope of the protein), such that the result of binding of the first antibody with
its epitops is unchanged or substantially unchanged in the presence of the second antibody compared to
the binding of the first antibody in the absence of the second antibody. That is, & first antibody can bind to
its epitope without inhibiting the binding of the second antibody to its respective epitope. Such non-
competing and/or non-cross-competing antibodies are sncompassed and can bs useful for the methods
and/or usss provided herein. For example, anti-UNCSC antibodies (s.g. ATL_8532) that do not compets or
cross-compate with therapeutic antibodies that bind the Ig1 domain of UNCSC, such as ATLX-1282, find
particular utility in such methods and/or uses, as their detection of soluble UNCSC is not inhibited by the
presence of tharapeutic anti-UNCS5C antibodies. Compslition and/or cross competition may be assassed

for example using an ELISA or M8D assay, such as described herein,

UNCSC may be human UNCSC, mouse UNCSC, or cynomolgus monkey UNCSC | Suitably, UNC3C may
be human UNCSC, UNCSC may refer to human UNCSC unless contexi indicates otherwise. in othar
embodiments, for exampie when the individual {o be frealed is a non-human mammal, UNC5C may be
non-human UNCSC.

Structural properties

Anitbodies of the present disclosure may specifically target a single epitope on the UNCSC protein. The
ferm epitope, also known as antigenic determinant, as used herain refers 1o any protein determinant
capable of specific binding to an immunoglobulin or fragment thereof. Epitopic, or antigenic, determinants
usually consist of chemicaily active surface groupings of molecules such as amino acids or sugar side
chains and usually have specific three-dimensional structural characteristics, as well as specific charge

characteristics.

Antibodies described herein may bind o a discontinucus epitope of UNC3C. Antibodies described herein
may hind to an epitope thal comyprises one of more of, or all of, the following residues of UNCSC provided
as SEQ 1D NGO 89 Thr8g, Gind0, Gin102, Lys103, Val107, Aspl08, Glu109, Arg110, Va1, liel118,
Arg120 or comresponding residues in a homologous sequence. In some embodiments, e.g. in instancas
where the antibody is a heavy-chain only antibody, the aniibody binds to residues Thr89, Ging0, Gin102,
Lys103, Vali07, Glu108, He118, and Arg120.
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in embodiments, one or more of {or all of} of VH residues 55, 63, 64, 85,66, 74, 108, 110in IMGT numbering
interact with one or more residues in the epifope. In embodiments, one or more of (or all of) of VH residues
55 (Tyn), 83 (Gly), 84 (T, H or &, more specifically Thr), 85 (T or S, more specifically Thr), 86 (Asn), 74
(Ser), 108 (Arg), 110 (Mel) in IMGT numbering interact with one or more residues in the epitope. All of
these residues are conserved across the VH of antibodies 5262, 5886, 5897, 5858, 5998, 6000, 6001,
6002, 8003, 6004, 8005, 8033, 6034, 8035, 6038, 8037, 6038, 8039, 6177, 8178, All of these residues
apart from 84 {Thr) and/or 85 (Thr) ars conserved across the VH of antibodies 8187 (where position 84 is
H and position 85 is T), 8181 (where position 64 is S and position 85 is 8). This indicates that substitutions
at these positions would be possible while maintaining binding o the epitope. Thus, in ambodiments, one
or more of (or all of) of VH residues 55 (Tyr), 83 (Gly), 84 (Thr or conservative substitution e.g. Hor §), 8%
(Thr or conservative substitution e.g. 8}, 86 (Asn}, 74 (Ser), 108 (Arg), 110 Met) in IMGT numbering interact
with one or more residues in the epitope. In embodiments, ons or more of {or alf ofy VL residuss 38, 107,
108, 108, and 114 in IMGT numbering inleract with one or more rasidues in the epitope. In embodiments,
one or more of {or all of) VL residues 38 (Y, D, L or T, such as Tyr in specific embodiments), 107 (8, Y, F
or W, such as Ser in specific embodiments), 108 (¥, D, T, or G, such as Tyr in spscific embodiments), 108
(S, D, Kor absent, such as Ser in specific embodiments), 114 (T, N, 8, R, G, or A, such as Thr in specific
embodiments) in IMGT numbering interact with one or more residues in the epitope. Position 38 is Tyrin
antibodies 5262, 8178, 8530, 8531, 6533, 8534, 6537, 8539, D in antibody 8335, Lin antibody 8338 and T
in antibody 8538, Position 107 is S in anlibodies 5262 and 8178 {same VL), Y in anlibodies 8530, 6532,
8533, 6534, 6535 and 6538, F in 6531, and W in antibodies 8537, 6528 and 6538, Position 108 is Y in
antibodies 5262 and 6178, D in antibodies 6530, 8532, 6533, 8534, 8535, 6537 and 6538, T in antibodies
8531 and 8536, and G in antibody 8539, Fosition 109 is S in antibodies 5282, 8178, 8530, 8533, 6534,
8535, 6538 and 8537, D in antibodies 8531 and 8538, K in antibody 6532 and absent in antibody 6539,
Position 114 is T in antibodies 5262, 6178 and 6536, N in antibodies 8530, 6533 and 6528, & in antibodias
8531 and 6537, R in antibody 6522, G in antibody 8534, A in antibody 6538, Thus, in embodiments, the
VH of an antibody as described herein has: af residue 55: Tyr, at residue 63 Gly, atresidue 84: T, Hor S,
more specifically Thr, at residue 85 T or 8, more spacifically Thr, at residue 86: Asn, at residue 74; Ser, al
residue 108: Arg, at residue 110: Met, where all positions are in IMGT numbering. Further, in embodiments,
the VL of an antibody as described herein has: at residue 38: Y, D, L or T, such as Tyr in specific
embodiments, af residue 107: S, Y, F or W, such as Ser in specific embodiments, at residue 108: Y, D, T,
or G, such as Tyr in specific embodiments, at rasidue 108: 8, D, K or absent (deletion), such as Ser in
specific embodiments, at residus 114. T, N, 8, R, G, or A, such as Thr in specific embodiments, whare all
positions are in IMGT numbering. Any of the amino acids at any of these positions can be combined with

each other, and all resulting combinations are explicitly envisaged.

In some instances, (a) VH residue 64 (e.g. Thr} of antibodies described herein interacts with Thr 88 of the
discontinuous epitope; and/or (b) VH residus 83 {e.g. Glv} of antibodies described hersin interacts with Gin
80 of the discontinucus epitope; and/or (c) VH residus 65 (e.g. Thi) of antibodies describad herein interacts
with Gin 102 of the discontinucus epitope; andior (d) VH residue 74 {(e.g. Ser) of antibodies described
herain interacts with Lys103 of the discontinuous epilops; and/or (8} VH residue 88 (Asn) of antibodies

described herein interacts with Val 107 of the discontinuous spitope; and/or (fy VH residues 55 {e.g. Tyr),
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86 (e.g. Asn), 108 {e.g. Arg), and/or 110 {e.g. Met) of antibodies describad hersin interact with G109 of
the discontinuous epitope; and/or (g) VH residues 108 (e.g. Arg), and/or 110 (e.g. Mel) of antibodias
described herein inferact with lle 118 of the discontinuous epitope; and/or (h) VH residue 55 (e.g. Tyr), 64
{e.g Thr), andior 85 {e.g. Thry of antibodies describasd herein interacts with Arg120 of the discontinuous
apitops. In some instances, (i) VL residue 114 {e.g. Thr} of antibodies described herein interacts with Val107
andfor Aspl08, and/or GlT0Y of the discontinucus epilope; andior () VL residus 108 (e.g. Ser) of
antibodies described herein interacts with Glu108 and/or Arg110 of the discontinuous spilope; and/or (k)
VL residus 108 (e.g. Tyr) of antibodies described herein interacts with Arg110 and/or Valt11 of the
discontinuous epitope; wherein the UNCEC residues are those al the specified positions in SEQ {D NO; 99
or corresponding positions in a homologous sequence. The skilled person will be familiar with methods for
mapping epitopes, including but not limited to X-ray co-crysialiography as described herein; cryogenic
electron microscopy as described, for example, in Renaud et al, 2018; mutagenesis strategies, such as

alanine scanning mutagenesis as described, for example, in Cunningham et al., 1888,

An “antigen binding domain” describes the part of a molecule that binds to alf or part of the target antigen.
An antibody generally comprises six complementarity-determining regions (CDRs); three in the VH region:
HCDR1, HCDR2 and HCDR3, and three in the VL region: LCDR1Y, LCBRZ, and LCDR3. The six CORs
together define the paratope of the antigen binding domain, which is the part of the antigen binding domain
which binds to the target antigen. The paratope of an antibody as described herein may include the following
VH residues: 55 (e.g. Tyn, 83 (e.g. Gly), 64 {e.g. Thr, His or Ser), 85 (e.g. Thr or Ser), 66 {e.g. Asn), 74
{e.g. Sen, 108 (e.q. Arg), 110 (e.g. Met) in IMGT numbering. The paratops of an antibody as described
herein may include the following VL residues: 38 {e.g. Tyr, B, Lor Ty, 107 {e.g. Ser, Y, F, or W), 108 (e.g.
Tyr, D, T or G}, 108 {e.g. Ser, D, K or — {deletion)), 114 (e.g. Thr, N, 8, R, G or A} in IMGT numbering.
Thus, an antibody according to any embodiment of the present disclosure may comprise a VH with the
following residues: al position 85: Tyr, at position 83 Gly, al position 84: Thr, at position 85; Thy, at position
66. Asn, at position 74: Ser, at position 108 Arg, at position 110: Met in IMGT numbering. Further, an
antibody according to any embodiment of the present disclosure may comprise a8 VL with the following
residues: at position 38: Tyr, at position 107; Ser, at position 108:; Tyr, at position 109: Ser, at position 114:
Thr in IMGT numbering. The present disclosure relates primarily to antibody molecules, whether whols
antibody {(e.g. 1gG, such as IgG1) or anlibody fragments {e.g single-chain variabls fragment (scFv},
Antibody fragments (Fab) or bivalent antibody fragments (F(ab’2), singie-domain antibody (sdAb).
Antibody antigen binding regions (also referred {o as “antigen binding portions”) are provided, as are
antibody heavy chain variable (VH) and light chain variable (VL) domains. Within VH and VL domains are
provided complemsntarity determining regions (CDRs), which may be provided within different framework
regions (FRs), to form VH or VL domains, as the case may be. An antigen binding site may consist of an
antibody VH domain and/or a VL domain. Thus, an anlibody according to the present disclosure may be an
sckv antibody molecule, a nanobody, or a whole antibody. The antibody may comprise an antibody constant
region. The antibody constant region may be a human constant region, such as a human IgG1 constant
region. The antibody may be a whole antibody. The antibody may be an IgG, such as an IgG1 or variant
thereof. The antibody may be an igG1 variant L234A/4.235A (LALA).
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Antibodies according to the present disclosure may be provided in isolated form. The term “antibody”

encompasses a fragment or derivative thereof, or a synthetic antibody or synthetic antibody fragment.

The antigen-binding portion may be a part of an antibody {e.g. a Fab fragment} or a synthelic antibody
fragment {(e.g. an scFV). Suitable antibodies to selected antigens may be prepared by known fechniguss,
for sxample those disclosed in "Monoclonal Antibodies: A manual of techniquss *, H Zola (CRC Press,
1888) and in "Monaclonal Hybridoma Antibodies: Technigues and Applications ", J G R Hurrell (CRC Press,
1982). Chimeric antibodies are discussed by Neuberger et al (1988, 8th international Biotechnology
Symposium Part 2, 25 782-5 789},

An aniibody or fragment thersof may be a monocional antibody (mAb). mAbs are homogenous populations

of antibodiss specifically targeting a single epitope on an antigen.

Fragments of antibodies, such as Fab and F(ab’)2 fragments, may also be provided, as can genstically
engineered antibodies and antibody fragments. The VH and VL domains of the antibody are involved in
antigen recognition, a fact first recognised by sarly prolease digestion experiments. Further confirmation
was found by “humanisation” of rodent antibodies. Variable domains of rodent origin may be fused to
constant domains of human origin such that the resultant antibody retains the antigenic specificity of the
rodent parent antibody (Morrison et al (1884) Proc. Natl. Acad. Sd. USA 81, 6851-8855).

That antigenic specificily is conferred by variable domains and is independent of the constant domains as
known from experiments involving the bacierial expression of antibody fragments, all containing one or
more varable domains. These molecules include Fab-like molscules (Betier et al (1888) Science 240,
1041y, Fv molecules (Skerra et al (1888) Science 240, 1038}, single-chain Fv (ScFv) molscules where the
YH and VL partner domains are linked via a flexible oligopeptide (Bird ot al (1988} Science 20 242, 423;
Huston et al (1988) Proc. Nall. Acad. Sd. USA 85, 5879) and single domain antibodies (dAbs) comprising
isolated V domains (Ward et al {1989) Nature 341, 544). A general raview of the techniques involved in the
synthesis of antibody fragments which retain their specific binding sitss is to be found in Winter & Milstain
(1981} Nature 249, 293- 289.

The term "ScFv molecules” refers o molecules wherein the VH and VL pariner domains are covalently
linked, e.g. by a flexible oligopeptide. Fab, Fv, ScFv and sdAb antibody fragments can all be expressed in

and secrsied from E. coli, thus allowing the facile production of large amounts of the said fragmenis.

Whole antibodies, and F{ab')2 fragmenis ars "bivalent”. The term "bivalent” msans that the said antibodies
and F{abh2 fragments have two antigen combining sites. In contrast, Fab, Fv, ScFv and dAb fragments are

monovalent, having only one antigen combining site.

A Mfragment” of an antibody may comprise any number of residues of a “parental” antibody, whilst refaining
target binding ability. A fragment may lack effector function, for example may be entirely unable to bind or
show dirninished binding 1o the Fe receptor, relative to the parent. A fragment is typically smaller than the
parental antibody. A fragment may comprise 50%, 60%, 70%, 80%, 80%,95% or more of the contiguous
or non-contiguous amino acids of the parental antibody. A fragment may comprise 50, 100, 150, 200, 25¢,
300 or more contiguous or non-contiguous amino acids of the parental antibody. A fragment may comprise

delstions in the Fc region, or of the Fe region. A fragment may retain the CDRs and/or the variable domains
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of tha parental antibody, unaltered. In some embodiments, a fragment is an Fab fragment or an F{ab"2

fragment,

CDR sequencas are described herein using the IMGT numbering (Lefranc, M.-P., immunoiogy Today, 18,
509 (1987)).

The disclosure further provides antibodies comprising a heavy chain variable domain (VH) with the CDRs
of the VH of the antibodies ATL_6530; ATL_8531; ATL_8532;, ATL_6533; ATL_6534; ATL_8535;
ATL 8536, ATL_8537; ATL_8538; ATL_6538: CDRM1 comprising amino acid sequence SEQ 1D NO: 142-
148, CORHZ comprising amino acid sequence SEQ 1D NO: 150-158, and CDRH3 comprising amino acid
sequence SEQ 1D NO: 158-188. In particular, antibodies according fo the present disclosure may have a
heavy chain variable domain (VH} with the CDRs of the heavy chain variable domain (VH) of antibody
ATL_ 85320, t.e. CORH1 comprising amino acid sequence SEQ 1D NO: 142, CORHZ comprising aming acid
sequence SEQ 1D NO: 150, and CDRH3 comprising amino acid sequence SEQ 1D NO: 159, In pardicular,
antibodies according to the present disclosure may have a heavy chain variable domain (VH) with the CDRs
of the hsavy chain variable domain (VH) of antibody ATL_8531, i.e. CDRH1 comprising amino acid
ssquence SEQ 1D NO: 143, CDRM2 comprising amino acid sequence SEQ ID NQ: 151, and CDRH3
comprising amino acid sequence SEQ D NO: 160, In particular, antibodies according to the present
disclosurs may have a heavy chain variable domain (VH) with the CDRs ofthe heavy chain variable domain
(VH) of antibody ATL_ 8532, i.e. CDRH1 comprising amino acid sequence SEQ 1D NO: 144, CDRHZ
comprising amino acid sequence SEQ D NO: 152, and CDRHS comprising amino acid sequence SEQ D
NGO 181, In particular, antibodies according to the pressnt disclosure may have a heavy chain variable
domain (VH} with the CDRs of the heavy chain variable domain (VH) of antibody ATL_8533, L.e. CDRH1
comprising amino acid sequence SEQ 1D NO: 145, CDRH2Z comprising amino acid sequence SEQ 1D NO:
153, and CDRH3 comprising amino acid sequence SEQ 1D NO: 182, in particular, antibodies according to
the present disclosure may have a heavy chain variable domain (VH} with the CBRs of the heavy chain
variable domain (VH) of antibody ATL_86%34, i.e. CDRH1 comprising amino acid sequence SEQ 1D NO:
144, CDRHZ comprising amino acid sequence SEQ 1D NO: 152, and CDRHM3 comprising amino acid
sequence SEQ D NQO: 163, In particular, antibodies according to the present disclosure may have a heavy
chain variable domain {/H) with the CDRs of the heavy chain variable domain (VH) of antibody ATL_6535,
i.e. CORH1 comprising amine acid sequence SEQ 1D NO: 143, CDRH2 comprising amino acid sequence
SEQ D NO: 154, and CDRH3 comprising amino acid sequence SEQ [D NO: 164 In particular, antibodies
according to the present disclosure may have a heavy chain variable domain (VH) with the CDRs of the
heavy chain variable domain (VH) of antibody ATL_8536, i.e. CODRHM1 comprising amino acid sequence
SEQ 1D NO: 148, CDORH2 comprising amino acid sequence SEQ ID NO: 155, and CDRH3 comprising
amino acid sequence SEQ 1D NO: 165, In particular, antibodies according to the present disclosure may
have a heavy chain variable domain (VH) with the CDRs of the heavy chain variable domain (VH) of
antibody ATL_8537, i.e. CORH1 comprising amino acid sequence SEQ 1D NO: 147, CORH2 comprising
amino acid sequence SEQ 1D NO: 156, and CDRH3 comprising amino acid sequence SEQ 1D NO: 166.

in particular, antibodies according to the present disclosure may have a heavy chain variable domain (VH)
with the CDRs of the heavy chain variable domain (VH) of antibody ATL_8538, i.e. CDRH1 comprising
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amino acid sequence SEQ D NO: 148, CDRHZ comprising amino acid sequence SEQ 1D NO: 157, and
CBRH3 comprising amino acid sequence SEQ 1D NO: 167, In particular, antibodies according to the
present disclosurs may have a heavy chain variable domain (VH) with the CDRs of the heavy chain variable
domain (VH) of antibody ATL_863539, i.e. CDRH1 comprising amino acid sequence SEQ 1D NO: 148, CDRH2
comprising amino acid sequence SEQ 1D NO: 158, and CDRH3 comprising amino acid sequsnce SEQ D
NO: 188, In an antibody according to the present disclosure at least one of the VH CDR 1-3 sequences
may vary. For example, a variant may have VH CDRs that have up to 3 amino acid mutations over the
above ¥YH CDRs.

In an antibody according to the present disclosure at least one of the VH CDBR 1-3 sequences may vary.
Thatis, the above set of CDRs may compriss ons, two, or three mutations. Mulations as usad herein refers
{o aming acid substitutions, insertions, or deletions. Mutations may be introduced by standard techniques,
such as site-directed mutagenesis and POR-mediated mutagenesis. A variant may have one of fwo aming
acid mutations, such as subslitutions compared with the set of VH CDR1-3 described above. In
smbodiments, an antibody according to the disclosure comprises CDRs with seqguences that have one or
two mutations, such as substitutions compared to the VH CDR ssquences of any antibody describsd herein,
For example, an antibody according to the disclosure may comprise VH CDRs with the sequences of any
antibody above, except that one or two of the CDRHs comprise a substitution, where the tolal number of
substitutions across the CORHs does not axcead 2. In embodiments, a variant may have one, two or three,
preferably at most one or two substitutions in sach of one or more of the VH CDOR1-2 described abovs.
CDRH1 regions of any antibodies or fragments described herein may have a length of 8 amino acids.
CDRHZ regions of any antibodies or fragments described herein may have a length of 7 amino acids,
CDRH3 regions of any antibodies or fragments described herein may have a length of 13 amino acids. In
embodiments, a variant may have VH CDRs that have at least 70%, at least 80% or at least 80% sequence
identity with any set of VH CDRs described herein. For example, a variant with a combined CORH 1-3
length of 28 amino acids may have up to 8, up {0 5, or up to 2 amino acid substitutions compared to a set
of VH CDORs describad herein. In embodiments, a variant may have one or iwo substitutions cormnprising or

consisting of a substitution at position 58 in CDRH2. The substitution may be N58Y.

An antibody according to the present disclosure may have a VH with the following CDRHs: CDRH1
comprising amino acid sequence SEQ ID NO:144, CDRHZ comprising amino acid sequence SEQ D
NGC:152 and CDRH3 comprising amino acid sequence SEQ 1D NO:181. These are the VH CDRs or
ATL_ 8532, These are the CDRs of ATL_8533.

in an aniibody according to the present disclosure at least one of the VL CDR 1-3 sequences may vary. A
variant may have 1, 2, or 3 amino acid mutations, such as substitutions compared with the set of VL CDR1-
3 described above. in embodiments, an antibody according to the disclosure comprises CDRs with
sequences that have between 1 and 3 mutalions, such as substilutions compared to the VL CDR
sequences of any antibody described herein. For example, an antibody according to the disclosure may
comprise YL CDRs with the sequenceas of any antibody above, except that one 1o 3 of the CDRLs comprise
a substifution, where the iotal number of substitulions across the CDRLs does not excesd 3. In
embodiments, a variant may have one, two or three, preferably at most one or two substitutions in each of

one of mors of the VL CDR1-3 described abovs. CDRL1 regions of any antibodies or fragments described
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hersin may have a length of between & and 12 aminc acids, preferably 8 amino acids. CDRL2 regions of
any antibodies or fragments described herein may have a length of 3 amino acids. CDRL regions of any
antibodies or fragmenis described herein may have a length of 8 or 10 amino acids, preferably 8. In
embodiments, a variant may have V0L CDRs that have at least 70%, al least 80% or at least 80% ssquence

identity with any set of VL CDRs described herein.

Antibodies according 1o the present disclosure may have a VL comprising the framewaork sequences of any
of ATL_B530, ATL_8531, ATL_8532 ATL_6533, ATL_8534 ATL_8535, ATL_8536, ATL_B6537, ATL_8538,
ATL_86538. The VH CDRs 1-3 and optionally VL CDRs 1-3 of any of the antibodies described above may
also be particularly useful in conjunclion with a number of different framework regions. Accordingly, light
and/or heavy chains having CDRs 1-3 as described above may possess an aliernative framework region.
Suitable framework regions are known in the art and are described for example in M. Lefranc & G. Le Franc

{2001) "The Immunoglobulin Facts Book”, Academic Press.

An antibody of the disclosurs may have the CDRH1, CORH2Z and CDRH3 of the VH domain within a
germiine framework. In some embodiments, the antibody of the disclosure has a heavy chain variable
domain {VH) comprising CORH1, CDRH2, and CDRH3 within a germline ramework, provided that position
87 in standard IMGT numbering is Q.

The antibody according 1o the present disclosure may have a heavy chain variable domain (VH)
comprising the framework sequences of any of antibodies ATL_8530, 6531, 6532, 8533, 6534, 6535,
556, 8537, 6538 or 8539, or framework sequences comprising one to five mulations, such as
substitutions, compared to these framework sequences. Thus, antibodies according to the present
disclosure may have a VH comprising
(a) HFWR1 of QVQLLETGGGLVQAPGGSLRLICAAS SEQ ID NO: 189; HFWR2 of

MMNWVRQAPGKGLEWWYES SEG 1D NO: 200, HFWRS of
YYARSVKGRFTISRDONAKNSLYLQMNSLRAEDTAVYYC SEQ ID NO: 201, HFWR4 of
WGEQGTLVTVSSE SEQ ID NO: 82, (framework sequences of ATL_8530);

{b) HFWR1 of EVOQLVESGGVVVQPGGSLRLSCAAS SEQ 1D NO: 202; HFWR2 of
MHWVYRQAPGKGLEWWYSL SEQ ID NO: 203; HFWR3 of
YYADSVKGRETISRDNSKNSLYLOMNSLRAEDTALYYC SEQ 1D NO: 204; HFWRY of
WEQGTLVTVSS SEQ ID NO: 82, (framework saquences of ATL_8531)

{cy HFWR1 of QUVTLKESGAEVKKPGASVRVYSCKASSEQ ID NO: 205; HFWR2 of
MHWVYRQAPGQGLEWMGR SEQ 1D NO: 208; HFWRS3 of
NYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYC SEQ 1D NO: 207; HFWR4 of
WGEQGTMVTVES SEQ ID NO: 208, (framework sequences of ATL_8532)

() HFWR1 of QVOLOQQSGGGLVKPGGSLRLESCAAS SEQ 1D NO: 209; HFWRZ of
MSWIRQAPGKGLEWVSY SEQ D NO: 210; HFWR3 of
NYADSVKGRFTISRDNAKNSLYLGMNSLRAEDTAVYYC SEQ 1D NO: 211; HFWR4 of
WEQGTMVTVSES SEQ 1D NO: 208, (framework sequences of ATL_8533)

{e) HFWR1 of QVOQLVESGAEVKKPGASVKVSCKAS SEQ ID NO: 212, HFWR2 of
MHWVROGAPGQGLEWMGR SEQ 1D NO: 206; HFWRS of
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(k)

30

NYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYC SEQ 1D NO: 207; HFWR4 of
WGEQGTMVTVES SEQ 1D NO: 208, (framework sequences of ATL_8534)

HFWRT of EVQLLETGGGLVOPGRSLRLSCAAS SEQ 1D NO: 13; HFWR2 of
MHWVRQAPGKGLEWVSG SEQ 1D NO: 14; HFWRS3 of
CYADSVKGRFTISREBNAKNSLYLOMNSLRAEDTALYYC SEQ ID NO: 15; HFWR4 of
WOEQGTMVYTVES SEQ 1D NO: 208, (ramework sequences of ATL_8535)

HFWR1 of EVQLLESAGGVVQLGRSLRLSCAAS SEQ 1D NO: 216, HFWRZ2 of
MHWVRQAPGKGLEWVAI SEQ 1D NO: 217; HFWRS3 of
YYAGSVGGRFTISRDNSKNTLYLOMDSLRSDDTAVYYC SEQ D NG: 218; HFWRA4 of
WOHGTMVTVSS SEQ 1D NG: 219, (framawork sequences of ATL_8536)

HFWR1 of QUOLVQSGAEVKKPGESLKISCKGS SEGQ 1D NO: 220; HFWR2 of
IGWVRQMPGKGLEWMGH SEQ 1D NO: 221; HFWR3 of
RYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYC SEQ 1D NO: 222, HFWRA4 of
WGEQGTTVTVSS SEQ 1D NO: 223, (framework sequences of ATL_8337)

HFWR1T of QVOLOESGPRGLVKPSGTLSLTCAVS SEQ 1D NO: 224; HEWR2 of
WSWVRQPPGKGLEWIGE SEQ 1D NO: 225; HFWR3 of
NYNPSLKSRVTISVDKSKNQFSLKLSSVTAADTAVYYC SEQ ID NO: 228; HFWR4 of
WOEQGTLVTVES SEQ D NO: 82, (framework sequences of ATL_6538)

HFWR1 of QVOLVESGGGLVOPGGSLRLSCSAS SEQ 1D NOQ: 227, HFWR2 of
MSWVRQAPGKGLEWVST SEQ 1D NO: 228; HFWR3 of
YYADSVKGRFTISRDNSKNTVYLAMNSLRAEDTAVYYC SEQ 1D NO: 229; HFWR4 of
WEQGTMVTVES SEQ 1D NO: 208, (framework sequences of ATL_8539)

or framework sequences comprising one to five mulations, such as substitutions, compared {o

thess framework sequences.

Mutations in the FWRH may include mutations at one or more, or all, of positions:

in HFWR1: 1, optionally whersin the mutation is the substitution Q1E; 1, optionally whersin the
mutation is the substitution Q3T; 6, oplionally wherein the mutation is the substitution E6Q;, 7,
optionally whersin the mutation is the substifution 87T, 12, optionally whersin the mutation is the
substitution L12V; 13, optionally wherein the mutation is the substitution V13K, 15, optionally
wherein the mutation is the substitution P13L,; 18, optionally whersin the mutation is ths
substitution S16G; 19, optionally wherein the mutation is the substitution L18V; 21, opticnally
wherein the mutation is the substitution L21V; 22, optionally whersin the mutation is the
substitution 822T;

in HFWR2: 48, optionally wherein the mutation is the substitution K48Q;

in HFWR3: 74, optionally wherein the mutation is the substitution 874G, 75, optionally wharein
the mutation is the substitution R75Q; 786, optionally wherain the mulation is the substitution
V76F; 78, optionally whersin the mutation is the substitution [78M, 78, optionally wherein the
mutation is the substitution §78T; 83, optionally wherein the mutation is the substifution S83A;
84, oplionally wherein the mutation is the substitution K841, 85, optionally wherein the mulation is
the substitution N85S; 898, optionally wherein the mulation is the substitution L88M,; 93, optionally
whersin the mutation is the substitution S93R; 88, optionally wherein the mutation is the
substitution ABGS;
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- In HFWRA4: 120, optionally wherein the mutation is the substitution Q120H.

in this specification, antibodies may have VH {and optionally VL) regions comprising an amino acid
sequence thal has a high percentage sequence identity to the VH and/or VL amino acid seguences

described above.

For exarnple, anlibodies according to the present disclosure include antibodies that bind UNCSC and have
a VH regions that comprises an amino acid sequence having at least 70%, more preferably one of at least
75%, 80%, 85%, 90%, 95%, 96%, 87%, 98%, 99% or 100% sequence identity to the VH region amino acid
sequence of any antibody described herein, such as ATL_8530-6538 (SEQ 1D NOs: 122-131}. Note that
any sequence obtained by applying conservative ong or more conservalive amino acid subsiitulions to a
sequence as described herein is also encompassed, provided that the overall sequence ideniity is within

the ranges provided and that the resulting antibody still binds UNCSC.

Antibodies described herein include antibodies that have a heavy chain variable domain (VM) comprising
a sequence of the VH of any antibody described herein and a light chain vanable domain (VL) comprising
a sequence of the VH of any antibody described hersin. In particular, antibodies described herein include
antibodies that have: (i) a heavy chain variable domain (VH) comprising a sequence of the VH of ATL_8530,
ATL_6531, ATL_B6532, ATL_8533, ATL_B534, ATL_B535, ATL_8536, ATL_8537, ATL_8538, ATL_6539,
and {ii} a light chain variable domain (VL) comprising a sequence of the VL of ATL_8530, ATL_8531,
ATL_ 8532, ATL_8533, ATL_58534, ATL_8535, ATL_8536, ATL_8537, ATL_8538, ATL_8538.

The antibodiss of the disclosure ars derived from human antibodies and may therefore be refsired 0 as
human antibodies. Antibodies of the disclosure were obtained from phage display libraries created from VH
repericires of patients who carried the original antibody ATL_0005282, and a VL repertoire from heailthy
donors. Thus, antibodies of the disclosure may differ from naturally occurring anfibodies at least by their
VH-VL pairing. Antibodies of the disclosure may comprise human VM andfor VL sequsnces. Antibodies of
the disclosure may be formulated as human igG1 antibodies or variants thereof. Antibodies of the disclosure

may have a human framework sequence and/or a human Fo domain.

Cverall percentage identity of a variable region or full length heavy/light chain sequence may be combined

with specific CDR sequences from the same antibody.

Percentage (%) sequence identily is defined as the percentage of amino acid residues in a candidale
sequence that are idenlical with residues in a comparalive sequence afier aligning the seguences and
introducing gaps if necessary, fo achieve the meximum sequence identity, and not considering any
conservative substitutions as part of the sequence identity. Sequence identily is preferably calculated over
the entire length of the respeclive sequences. Where the aligned sequences are of different length,
ssquence ideniity of the shorter comparison sequence may be delermined over the entire length of the
longer given sequence or, where the comparison sequence is longer than the given sequence, sequenace
identity of the comparison sequence may be determined over the entire length of the shorter given
ssquence. Sequence identity may be defined with reference to the algorithm GAP (Wisconsin GCG
package, Accelerys Inc, San Diego USA). GAP uses the Needieman and Wunsch algorithm to align two

compleie sequences that maximizes the number of maliches and minimizes the number of gaps. Generally,
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default parameters may be used, with a gap creation penalty = 12 and gap extension penalty = 4. Use of
GAP may be preferred but cther algorithms may be used, e.g. BLAST {(which uses the meathod of Altschul
et al. (1880) J. Mol. Biol. 215; 405-410), FASTA (which uses the method of Pearson and Lipman (1888)
PNAS USA 85:2444-2448), SSEARCH {Smith and Waterman {1881) J. Mol Biol. 147: 195-187; ), HMMER3
{Johnson LS et al BMOC Bicinformatics. 2010 Aug 18; 11(:431) or the TBLASTN program, of Altschul et al.
{1990} supra, generally amploying default parameters (see for example Pearson Curr Prot Bicinformatics
(2013) Chapt 3 Uniy 3.1 doi:10.1002/047 1250953 .0bi0301s42}. In particular, the psi-Blast algorithm may be
used (Altschul et al. Nucl, Acids Res. (1887} 25 3388-3402). Seqguence identity and similarity may also be
determined using Genomequest™ software (Gene-IT, Worcester MA USA). Sequence comparisons are

preferably made over the full-length of the relevant sequences 1o be compared.

The antibodies of the present disclosure may comprise one or more substitutions within the framework of
the VH and/or VL region. As used hersin, "substiiution” refers 1o the sxchange of one amino acid for ancther
at a specific position, relative to the same position in a baseline molecule. In some embodiments, the
baseline molecules are exempiified antibodies herein, for example ATL_6532, ATL_8533, ATL_6524 or
ATL_ 8537 (VH sequences of SEQ 1D Nos: 124, 125, 126, 129; VL sequences of SEQ 1D Nos: 134, 135,
138, 138). in some embodiments, the bassline molecule is ATL_8532 (VH sequence of SEQ D No: 124;
Vi sequence of SEQ ID No: 134).

As used herein, a “biclogical fluid sample” refers to any fluid that originates from the subject’s body, for
example blood, urine, saliva, cerebrospinal fluid (CSF), and sweal. In embodiments, the biclogical fluid
sample is blood or cerebrospinal fluld (CSF). In embodiments, the methods and uses described herein may

be performed on whols blood, plasma, and/or serum derived from a blood sample oblained from a subjsct.

A subject may be any animal or human. in embodiments, ths subjsct is mammalian, for example a mouse,
rat, monkey or human, more preferably human. The subjsct may be mals or female. The subject may be a
patient, for example a patient diagnosed with amyotrophic lateral sclerosis (ALS), frontotemporal dementia
(FTD), Alzheimer’s disease (AD), Parkinson's disease (PD), or REM Sleep Behavior Disorder (RBD).

The subject may be a patient, for example a palient diagnosed with a condition treatable with a therapeutic
compound or cormnposition thai alters the concentration of soluble UNCSC in the subject’s blood and/or CSF.
For example, the subjsct may be a patient who has besn treatsd with a therapeutic compound or
composition that alters the concentration of soluble UNCSEC in the subject’s biood and/or CSF. Conditions
{reatable in accordance with the present disclosure include any in which UNCSC plays a role, including
naurodegenerative disorders, and in particular those characierised by increased neuronal apoptosis,
decreasad synaptic health and/or altersd synaptic plasticity {e.g. reduced or abnormal synaptic plasticity).
The antibodies of the present disclosure were originaily identified through analysis of resilient
frontotemporal dementia (FTD) patients. These antibodies were subsequently found in other resilient and
conirol individuals in Alzheimer’s disease (AD); Parkinson’s disease (PD); and in resilient centenarians
indicating relevance beyond FTD to other neurodegenerative diseases. Thus, also dascribad herein are
antibodies of the disclosure for use as a medicament. Also described are antibodies of the disclosure for
use in the treatmsnt or prevention of a neurodegenerative disease. Also described herein are antibodies of

the disclosure for use in the manufacture of a medicament, such as a medicament for the reatment or
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prevention of & neurodegenerative disease or disorder. Also described herein a method of treating a subject
who has been diagnosed as having or being at risk of having a neurcdegenerative disorder, the method
comprising administering an antibody as described herein in a therapeutically sffective amount {o the
subjsct.

The present disclosure refers 1o subjects that have been diagnosed as having or being fikely {o have a
neurodegenerative disease or disorder, and io the diagnosis of subjects as likely to have a
neurodegenserative disease or disorder. A neurodegenerative disease or disorder may be any disease or
disorder associated with clinical symptoms of neurodegeneration, as well as any dissase or disorder that
is a prodromal or pre-clinical stage of a neurcdegenerative disease or disorder. A neurodegenerative
disease or disorder can comprise one or more of the following: FTD, AD, HD, Parkinson’s disease (PD),
human immunodsficiency virus (HiV)-induced encephalitis, Chronic fraumatic encephalopathy (CTE),
vascular dementia, prion diseases, Lewy body disease, Spinal muscular atrophy (SMAY,Motor Neuron
Disease (MND), such as amyotrophic laleral sclerosis (ALS), progressive supranuclear palsy (PSP),
spinocercbellar ataxias (SCA) types 1, 2, 8, 7 and 17, Machado—~ Joseph disease {MJID/SCA3),
dentatorubral pallidoluysian atrophy (DRPLA), spinal bulbar muscular atrophy X-linked fype 1
(SMAX1/SBMA), Andserson-Fabry (O(linked Fabry Disease), and DNAJBS Myopathies. In embodimsnis,
the neurodegensrative dissase is sslected from FTD, AD, HD, MND, such as ALS, AD and PD. In
embodiments, the neurodegenerative disease is a MND, such as ALS. In embodiments, the
neurodegenerative disease is FTD, AD, HD, ALS, RBD (a prodromal stage of PD) or PD.

Described herein is a method of determining the seffect of a therapeutic compound or composition that
affects the lavel of soluble UNCSC in a subjsct who has been administered the therapeutic compound or
composition, whersin the method comprises detsrmining a level of soluble UNCSC in a biological fiuid
sample previously obtained from the subject. In embodiments, determining the level of soluble UNCEC in
the biclogical fluid sample previously obtained from the subject comprises contacting the biological fluid
sample with a probe which specifically binds to UNCSC protain or a fragment thereof. The probe may be
an antibody or antibody fragment thereof. In embodiments, the method comprises: (a) determining a first
level of soluble UNCSC in a first biological sample previously obiained from the subject, whersin the first
biological fluid sample was oblained prior to administration of a therapeutic compound or composition fo
the subiect; (b) determining a second level of soluble UNCSC in a second biological fluid sample previously
obtained from the subject, wherein the second biological fluid sample was obtained after administration of
the therapeutic compound or composition o the subject; and (¢} comparing the first level of soluble UNCSC
and the second level of soluble UNCSC {0 determine the effect of the therapeutic compound or composition
on the level of soluble UNCSC. In embodiments, determining the first level of soluble UNCSC comprises
contacting said first biological fluld sampls previously obtained from the subjsct with a probe which
spacifically binds to UNCSC protein or a fragment thereof. In embodiments, determining the secand level
of soluble UNCSC comprises contacting said second biological fluid sample with a probe which specifically
binds to UNCSC protsin or a fragment thereof. The probs may be an antibody or fragment thereof. Also
described herein is a method of determining the effect of a therapeutic compound or compaosition that

affects the level of soluble UNCSC in a subject who has been adminisiered the therapeutic compound or
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composition, whersin the method comprises determining a level of soluble UNCSC in a biological fiuid
sample previously oblained from the subiject, wherein the biological fluld sample was oblained afier
administration of the therapeutic compound or composition o the subject, and the method comprises
comparing ths lavel of soluble UNCSC in ths sample {o a reference value to detsrming the sffect of the
therapeutic compound or composition on the level of soluble UNCSC. The reference value may be a value
that has been obtained by determining a first level of soluble UNCSC in a first biclogical sample previously
obtained from the subject, whersin the firsi biological fluid sample was obtained prior (0 administration of a
therapeutic compound or composition 1o the subiect. The reference value may be a value that corresponds
to an expected level of soluble UNCSC in a subject. The expacied level of soluble UNCSC in a subject may
be an expecied levsl of soluble UNCS in a subject that has been identified as having a neurodegenerative
diseass as described herein. In smbodiments, the lsvel or second leveal being higher than the first level or
reference value may indicate target engagement of the therapeutic compound with UNCSC. In such
ambodiments, the therapeutic compound may be a therapsulic compound that stabilises soluble UNCSC
{e.g. increase the half-life of UNCS5) when administered o a subject. in embodiments, step (i) further
comprises detarmining a first level of total prolein in the first biclogical fluid sample; slep () further
comprises determining a second level of {otal protein in the second biological fluid sample; and the
comparison of step (i} comprises comparing the first level of soluble UNCEC normalised to the first level
of total profein and the second level of soluble UNCSC normalised to the second level of total protein. In
smbodiments, the methods may comprise normalising a level of soluble UNCSC in a biological fluid sample
relative to a lavel of {otal protein in the biological fluid sampls. Such normalisation may be performed prior

{c any comparing step.

Described hersin is a method of detecting the presence and/or severily of a neurodegenerative disease in
a subject, or determining whether the subject is likely o be resilient or sensitive {o a neurodegenerative
diseass, the method comprising: (a) determining a level of soluble UNCSC in a biological fiuid sample
previously obtained from the subject; () comparing the levsl of soluble UNCS5C and a reference levsl of
soluble UNCSC, wherein a higher leval of soluble UNCSC in the biclogical fluid sample relative to the
reference level of soluble UNCSC is indicative of the presence of the neurodegenerative disease andior
indicative of the severity of the neurcdegensrative dissase, and/or indicative of the subject being unlikely
{0 be resilient {or likaly to be sensitive) to the neurcdegenarative disease. A subject being likely to be
resilient to a neuradegenerative disease refers 10 a subject who has one or more risk factors for developing
a neurodegenerative disease but who is unlikely to develop the neurodegenerative disease, likely 1o
develop the neurodegenerative dissase at a laler age than a subject who is sensitivs {0 the neurogenerative
dissase or an average subject with the same risk factors, likely to develop a lsss severe form of the
neurodegenerative disease than a subject who is sensilive to the neurogenerative disease, and/or likely o
have a slower progression of the neurodegenerative disease than a subject who is sensitive to the
neurogenerative disease. A subject being likely {o be sensitive to a neurodegenerative diseass refersto a
subject who is likely {o develop the neurodegenerative disease, likely to develop the naurodegenerative
disease al an earlier age than a subject who is resilient {o the neurogenerative disease or at 3 similar or
earlier age than an average subject with the same risk factors, likely to develop a more severe form of the

neurcdegenerative diseass than a subject who is rasilisnt to the neurogenerative disease, and/or likely to
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have a faster progression of the neurodegenerative dissase than a subiect who is resilient to the
neurogenerative disease. The neurcdegenerative disease may be selected from: amyotrophic iateral
sclerosis (ALS), frontotemporal dementia (FTD), Alzheimer's disease (AD), and Farkinson’s disease (PD).
The nsurodegenerative disease may he any disease that is a prodromal dissase or disorder for a
neurcdegenerative diseass with neurodegenerative symploms, such as &.g. amyotrophic lateral sclerosis
(ALS), frontotemporal dementia (FTD), Alzheimers disease (AD), Huntington's Disease (HD), and
Parkinson's dissase (PD). The neurcdegenerative dissase may be ALS. In embodiments, ths
neurcdegenerative disease is a prodromal or pre-clinical stage neurcdegenerative diseass, such as pre-
clinical Alzheimer’s disease {(AD) or prodromal Parkinson's disease (PD), for example REM sleep
Behavioural Disorder (RBD). Pre-clinical AR may be defined according o the NIA-AA AT(N) framework
(Jack et al., 2018). REM slsep Behavioural Disorder (RBD) is considered a prodromal stage for Parkinson's
Disease (Lee et al, 2023). In embodiments, the neurodegenerative diseass is a symplomatic or clinical
stage neurodegenerative disease. In embodiments, determining the level of soluble UNCSC in the
biological fluid sample previously obtained from the subject comprises contacting the biclogical fluid sample
with a probe which specifically binds to UNCSC protein or a fragmsanit thereof. The probe may be an antibody
or fragment thereof. In embodiments, step (a) comprises determining a level of total protein in the biological
fluid sample and the comparison of step () comprises comparing (i) the leval of soluble UNCSC normalised
{o the level of total protein and (i) the reference level of soluble UNCSC, wherein the reference level of
soluble UNCSC corresponds to a level of soluble UNCEC normalised 1o a lsvel of tolal protein. In
embodiments, the presence and/or severity of the nsurodegenerative disease is indicated by the level of
soluble UNCEC in the biological fluid sample {(optionally normalised to the lavel of total protein in the
biological fluid sample) being at least 5%, at least 10%, at least 15%, at least 20%, at least 25%, at least
30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 80%, at least 70%, at least 80%, at
least 80%, or at least 100% higher than the reference level of soluble UNCSC (optionally normalised to the

level of total protein in the reference biological fluid sample).

Described herein is a method of selecting 2 subject for treatment with a therapeutic compound or
composition that affects the level of soluble UNCSC, or for participaling in a clinical trial of a therapeutic
compound or composition {&.g. a therapeutic compound or composition that affects the level of soluble
UNC5EC), wherein the method comprises: (8) detecting the lsvel of soluble UNCEC in a bislogical fluid
sampie previously obtained from the subject; () comparing the level of soluble UNCSC and a reference
level of soluble UNCSC in a reference biological fluid sample from a healthy conirol; and (¢) selecling the
subject for treatment with the therapeutic compound or composition that affects ths level of soluble UNCSC
when the level of soluble UNCSC in the biclogical fluid sample is higher than the reference level of soluble
UNCSEC. In embodimants, determining the level of soluble UNCSC in the biclogical fluid sample previously
obtained from the subject comprises contacting the biological fluid sample with a probe which specifically
binds to UNCAHC protein or a fragment thereof. The probe may be an antibody or fragment thereof. In
ambodiments, step (g} further comprises determining the level of {otal protein in the biological fluid sample;
the comparison of step (b) comprises comparing (i) the level of soluble UNCEC normalised to the level of
folal proiein and (i) the refarence level of soluble UNCBC normalised to the level of total protein in ths

referencs biological fluid sample; and the selection of step (¢) comprises selecting the subjact for treatment
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when the level of soluble UNCSC normalised o the level of total protein in the biological fluid sample is
higher than the refarence level of soluble UNCSC normalised {o the level of total protein in the reference
hiological fluid sample. in embodiments, the seleclion of step (¢) comprises selecling the subject for
freatment or for parlicipating in the clinical trial when the level of solubls UNCSC in the biological fluid
sample (optionally normalised 1o the lavel of total protein in the biclogical fluid sample) is higher than the
reference level of soluble UNCEC {optionally normalised to the level of iotal protein in the reference
biological fluid sample) by atl least 8%, at least 10%, at least 15%, at least 20%, al least 25%, at Isast 30%,
at least 35%, at least 40%, at least 45%, at least 50%, at least 80%, at lzast 70%, at least 80%, at least
30%, or at least 100%. Any method of selacting a subject for treatment may further comprise adminisiering

{o the subject a therapsutically effective amount of the treatment.

The skilled person will be familiar with methods for determining the level of total protein in a biological fluid
sample, including but not limited {o a bicinchoninic acid (BCA} assay such as Thermo Fisher/Plerce #23225
as used herein, Lowry assays, fluorescence-based protein assays, of a dye-based protein assays, for

example Coomassie dye-based protein assays.
immunoassays

in embodiments, the antibodies described herein are used as a capture antibody in an immunoassay. As
used herein, the term “immunoassay” refers to a biochemical {est that measures the presence or level (s.g.
concsnitration) of a target analyte, e.g. a macromolascule {8.g. UNCSC) or a small moleculs in a solution
{e.g. in a biclogical sample obtained from a subject) through the use of an antibody. In embodiments, the
immuncassay is a sandwich enzyme-linked immunosorbent assay (ELISA) or a meso scale discovery
(MSD) assay.

the capiure antibody is
immobilized on a plate, e.g. a muliwell microplate. The biclogical fluid sampile is contacied with the caplure
antibody e.g. by contacting the irnmobilized caplure antibody with the biological fluid sample o enable
binding of the targst analyte by the capture antibody. The plate is then washed to remove unbound analyts,
before contacting the plate with the detection antibody. Tha detection antibody binds to the targetl analyte
retained on the plate by the capture antibody. The plate is then washed again to remove unbound detection
antibody. In embodiments, the detection antibody carries a detectable label (direct detection). in other
embodiments, the detection antibody is detscted using a secondary antibody which binds the detsction
antibody, wherein the secondary antibody cairies a delectable label (indirect detection). Alternatively, the
detection antibody may have bound {o it biolin and binding of labelled streptavidin {o the biolin is used to
indirectly label the detection antibody. Detection of the detectable label is then used to determine the level
of soluble UNCSC in the biological fluid sample. The skilled person will be familiar with various standard
methods which may be used o detect the detectable label, depending on the specific detectable label used.
For example, an example of an enzymatlically active label is a horseradish peroxidase (HRP) enzyme,

which may be detactad by contacting the horseradish peroxidase (HRP) snzyme with TMB (3, 3, 5, &
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tetramethylbenzidine) and measuring the ultraviclet (UV) absorption at 450nm andfor 570nm, e.g. as

described herein.

The skilied person will be familiar with methods and protocols for performing a meso scale discovery (MSD)
assay, for example as described herein. In brief, the method comprises: immobilisation of the capture
antibody on an MSD plate, contacting the biological fluid sample with the capture antibody e.g. by contacting
the immobilized capture antibody with the biclogical fluid sample to enable hinding of the target analyte by
the capture antibody, washing away the unbound analyte, contacling the plate with the dstection antibody,
and washing the plale again to remove unbound detection antibody. In smbodiments, the detection
antibody carries a detectable label {dirsct detection). In other embodiments, the detsction antibody is
detected by contacling the detection aniibody with a secondary antibody which binds the detection
antibody, wherein the secondary antibody carries a detectable label {indirect detection ; followed by a wash
step o remove unbound secondary antibody). Detection of the detsctabls fabel is then used {o determins
the fevel of soluble UNCSC in the biological fluid sample. In embodiments, the detectable label used in a
meso scale discovery (MSD) assay is & SULFO-TAG {(Meso Scale Discovery), which is a
electrochemiluminesent label. Detection of a SULFO-TAG comprises addition of a read buffer, e.g. T (MSD
#ROZ2TC-3,; a Tris-based buffer containing ripropylamine (TPA) as a co-raactant for light generation), and

detection on a MSD plats reader, e.g. on an MED QuickPlex SQ120MM.

Detection antibodies according to the present disclosura may be antibodies which bind UNCSC protein, for
example which bind a different epitope of UNCEC protein to the capture antibody, which are deleclably
labelled or, at least, capable of detection. For example, the antibody may be labelled with a radicactive
atorn or a coloured molecule or a flusrescent molecuie or a molecule which can bs readily detected in any
other way. Suitable detectable molecules include fluorescent proteins, luciferase, enzyme substrates, and
radiclabels. The binding moiety (detection antibody or fragment thereof) may be directly labelied with a
deteciable label or it may be indirectly labelled. For example, the binding moiety may be an uniabelled
detection antibody which can be detected by another antibody which is itself labellad {e.g. a secondary
antibody as referred to herein). Alternatively, the dstection antibody may have bound to it biotin and binding
of labelled streptavidin to the biotin is used to indirectly label the detection antibady. In embodiments, the
detectable label is selected from the group consisting of a fluorescent, chemiluminescent,
slactrochemiluminescent, radicactive or enzymatically aclive label. For exampile, the detsctable label may
be an electrochemiluminescent or enzymatically active label. An example of an enzymatically active label
is a horseradish peroxidase (HRF) enzyma. An example of an electrochemiluminesent labelis a Sulfo-tag.
As used herein, the term "electrochemiluminescent label” refers 1o a molety which generates light when
stimulated by electiicity in the appropriate chemical environment. In embodiments, the detection antibody
is a non-human antibody which binds UNCSC, for example a polyclonal antibody, for example a goat

polyclonal antibody such as Biotechne #AF 1005 used hersin.

Secondary antibodies according to the present disciosure may be antibodies which bind a delection
antibody, for sxample aniibodies which bind antibodies of the specias from which the dsiection antibody is
derived, For example, a secondary antibody me bs a polyclonal antibody which binds VH and/or VL chains

of IgG protein of the species from which the detection antibody is derived. In embodimants, the secondary
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antibody is a non-human polyclonal antibody which binds to antibodies of the spscies from which the
detection antibody is derived, for example the detection antibody may be a goat antibody, and the
secondary antibody may be an anti-goat polyclonal antibody, for example a mouse anti-goat polyclonal
antibody labsilled with HRP (e.g. Sigma #A8452) or a donkey anti-goat polyclonal sulfo-tagged antibody
{e.g. MSD #R3IZAG-1), as described herein. Secondary antibodies according to the present disclosure may
be deteciably labelled or, at least, capable of detaction. For example, the secondary antibody may be
labelled with a radioactive atom or a coloured molecule or a fluorescent molecule or a molecule which can
be readily detected in any other way. Suitable detectable molscules include flucrescent proteins, luciferass,
enzyme subsirates, and radiolabels. The binding molety (secondary antibody or fragment thereof) may be
directly labelled with a deteciable label or it may be indirectly labelled. For exampls, the secondary antibody
may have bound to it biolin and binding of labellad streptavidin {o the biolin is used to indirectly label the
sscondary antibody. In embodiments, the delectable label is selectad from the group consisting of a
flucrescent, chemiluminescenti, electrochemiiuminescent, radicactive or enzymatically active label. For
example, the deleclable label may be an slectrochemiluminescent or enzymatically active label, for
example a HRP label or SULFO-TAG labsl (Meso Scale Discovery).

The novel anti-UNCSC antibodies of the disclosure may be used as capture antibodies or as detection

antibodies. In embodiments, the novel antibodies of the disclosure are used as capture antibodies.

Some methods of the present disclosure involve a sampls containing cells. The sampls may be a culture
of cells grown i vitro. For example, the culiure may comprise a suspension of cells or cells cultured in a
culture plate or dish. Methods according to the present disclosure may be performed, or products may be
present, In vitro, ex vivo, or in vivo. The term “in vifro” is intended to sncompass experiments with materials,
biological substances, cells and/or tissues in laboratory conditions or in culture whereas the term “in vive”
is intended to sncompass experimenis and procedures with intact multi-cellular arganisms. “Ex vivo” refers
to something present or taking place oulside an organism, e.g. outside the human or animal body, which

may be on tissus {8.g. whole organs) or cells taken from the organism.

According to some aspscts of the present disclosure a kit of parnts is provided comprising an antibody
according to the present invention. In soms embodimsnts, the kit comprises an antibody according to the
present invention and one or more of. reagents for use in immunochemistry e.g. a detection antibody and/or

a secondary antibody; the antibodies immobilised o a solid support;, means for labelling the antibodies.

The features disciosed in the foregoing description, or in the following claims, or in the accompanying
drawings, expressed in their specific forms or in terms of a means for performing the disclosed function, or
a method or process for oblaining the disclosed results, as appropriate, may, ssparately, or in any
combination of such fealures, be ulilised for realising the invention in diverse forms thereof. While the
invention has been described in conjunclion with the exemplary embodiments described above, many
equivalant modifications and variations will be apparent to those skilied in the art when given this disclosure.
Accordingly, the exemplary embodiments of the invention set forth above are considered o be ilustrative
and not limiting. Various changes fo the described embodiments may be made without departing from the
spirit and scope of the invention. For the avoidance of any doubl, any theorelical explanations provided

herein are provided for the purposes of improving the understanding of a reader. The inventors do not wish
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to be bound by any of these theorstical explanations. Any section headings used hersin are for
organizalional purposes only and are not to be construed as lmiling the subject matter described.
Throughout this specification, including the claims which follow, unless the context requires otherwise, the
word “comprise” and “include”, and variations such as “comprises”, “comprising”, and “including” will bs
understood to imply the inclusion of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or sleps. It must be noted that, as used in the
spacification and the appendsd claims, the singular forms “a,” “an,” and ‘the” includs plural referents unless
the context clearly dictates otherwise. Ranges may be expressed hersin as from “about” one particular
value, andfor to “aboutl” another particular value. When such a range is expressed, ancther embodiment
includes from the one pariicular value and/or {o the other parficular value. Similarly, when values are
axprassed as approximations, by the use of the antscedent “about,” it will be undersiood that the particular
value forms another ambodiment. The term “about’ in relation to a numerical value is optional and means

for example +/~ 10%.

All references ciied hersin are incorporated herein by reference in their entirety. For standard molecular
biology techniques, see Sambrook, J., Russel, D.W. Molecular Cloning, A& Laboratory Manual. 3 ed. 2001,
Cold Spring Harbor, New York: Cold Spring Harbor Laboratory Press.

Embodiments of the disclosure are described in the following numbsred clauses,
1. Use of an antibody which specifically binds fo LUINCSC protein or a fragment thereof for detecting the

level of soluble UNCSC in a biclogical fluid sample oblained from a subject.

2. The use according to embadiment 1, wherain the antibody comgprises a heavy chain variable domain
(VH) with the following CDRs:_CDRHM1 comprising amino acid sequence SEQ D NO: 144, 145 or 147,
CDRHZ comprising amino acid sequence SEQ 1D NO: 152, 153, or 156; and CDRH3 comprising amino
acid sequence SEQ 1D NO: 161, 182, 163, or 166; oplionally wherein the antibody comprises a VH with
the CDRs of any of the antibodies ATL_8532 (SEQ 1D NO: 144, 152, 161); ATL_8533 (SEQ ID NO:145,
153, 162); ATL_8534 (SEQ ID NO:144, 152, 163); ATL_8537 (SEQ 1D NO:147, 158, 166); optionally
wherein the antibody comprises a VH with the CDRs of antibody ATL_8532 (SEQ ID NO: 144, 152, 181).

3. The use according to embaodiment 1 or embodiment 2, wherein the antibody has a heavy chain variable
domain (VH) with the following framework sequences: HFWR1 of SEQ 1D NO: 205, 208, 212, or 220;
HFWR2 of SEQ ID NO: 208, 210, or 221; HFWRS3 of SEQ 1D NOG: 207, 211, or 222; and HFWR4 of SEQ
1D NO: 208 or 223; optionally wherein the antibody has a heavy chain variable domain (VH) with the
framework sequences of any of the antibodies ATL_8532 (SEQ 1D NOG:205, 206, 207, 208); ATL_6533
(SEQ 1D NO:209, 210, 211, 208); ATL_85234 (SEQ D NO:212, 208, 207,208);, ATL_85837 (GEQID
NO:220, 221, 222, 223); oplionally wherein the antibody has a heavy chain vanable domain (VH) with the
framework sequences of antibody ATL_6532 (SEQ 1D NO:205, 208, 207, 208).

4. The use according fo any preceding embodiment, wherein the antibody has a heavy chain variable
dornain (VH) with the CDRs and/or the framework sequences of ATL_6532 or ATL_8533, optionally
wherein the antibody has a heavy chain variable domain (VH) with the CDRs and/or the framework
sequences of ATL_8532.
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5. The use according to any preceding embodiment, wherein the antibody has a heavy chain variable
domain (VH) comprising a sequsnce that has at least 70%, at lsast 75%, at least 80%, at least 85%, at
least 80%, or al least 85% sequence identily with a sequence selected from SEQ 1D NOs: 124
(ATL_D006532 VH); 125 (ATL_D006533 VH); 126 (ATL_0006534 VH); 129 (ATL_0006537 VH),; optionally
wherein the antibody has a heavy chain variable domain (VH) comprising a sequence that has at lsast
70%, at least 75%, at least 80%, at least 85%, at least 90%, or at least 85% sequsnce identily with a
sequence selecled from: SEQ 1D NO: 124 (ATL_8532 VH); SEQ 1D NC: 125 (ATL_8533 VH), opticnally
wherein the antibody has a heavy chain variable domain (VH) comprising a sequence that has at least
70%, at least 75%, at least 80%, at least 85%, at least 80%, or at least 85% sequance identily with SEQ

ID NO: 124 (ATL_6532 VH).

8. The use according to any preceding smbodiment, wherein the antibody comprises a light chain
variable domain (VL} with the following CDRs: CDRL1 comprising amino acid sequence SEQ {D NG 168,
171, or 174, CDRL2 comprising amino acid sequence SEQ 1D NO: 177 or 181; and CORL3 comprising
amino acid sequence SEQ 1D NO: 188, 187, 188, or 181, opticnally wherein the antibody comprises a VL
with the CDRs of any of the antibodias ATL_6532 (SEQ 1D NG:171, 177, 186); ATL_6533 (SEG ID
NO:189, 177, 187); ATL_6534 (SEQ ID NO:1189, 177, 188); ATL_6537 (SEQ ID NO:174, 181, 191);
optionally wherein the antibody comprises a V6 with the CDRs of antibody ATL_6532 (SEQ 1D NO171,
177, 186).

7. The use according 1o any preceding embaodiment, wherein the antibody has a light chain variable
domain (VL) with the following framework sequences: LFWR1 of SEQ 1D NO: 230, 232, 233, or 235;
LFWR2 of SEQ 1D NO: 240, 241, 238, or 244; LFWR3 of SEQ 1D NO: 247, 248, 250, or 253; and LFWR4
of SEQ ID NO: 256 or 258, optionally whergin the antibody comprises a VL with the FWRs of any of the
antibodies ATL_8532 (SEQ D NO:232, 240, 248, 258); ATL_6533 (SEQ ID NO:230, 241, 247, 256},
ATL_6534 (SEQ 1D NC:233, 238, 250, 256); ATL_8537 (SEQ ID NO:235, 244, 253, 2586); optionally
wherein the antibody comprises a VL with the FWRs of antibody ATL_6532 (SEQ 1D NG:232, 240, 248,
258},

8. The use according 1o any preceding embaodiment, wherein the antibody has a light chain variable
domain (VL) comprising a sequence that has at least 70%, al least 75%, at least 80%, al least 85%, at
least 80%, or at least 85% sequence idantity with a sequence selected from SEQ 1D NOs: 134
(ATL_D006532); SEQ 1D NG 135 (ATL_0006533); SEQ 1D NOs: 136 (ATL_0008534); SEQ ID NG: 139
(ATL_G0O6537); optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence thal has at least 70%, at least 75%, at izsast 80%, at least 85%, at least 80%, or at least 5%
sequence identity with a sequence selected from: SEQ 1D NO: 134 (ATL_0006532); SEQ ID NG 135
(ATL_G006533); optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence that has atl least 70%, at least 75%, al least 80%, at least 85%, ai least 80%, or at least 5%
sequence identity with SEQ 1D NO: 134 (ATL_00068532).

8. The use according to any preceding embodiment, whereain the antibody specifically binds the second
immunoglobulin (1g2) domain, TSP type-1 (TSP1) domain, and/or TSP type-2 (TSP2) domain of UNCSC

protein.



10

20

25

30

35

WO 2025/125898 PCT/1B2024/000719
41
10, The use according 1o embodiment 8, wherein the antibody specifically binds the second

immunoglobulin (g2} domain of UNCSC protein.

11. The use according to any preceding embodiment, wherein the antibody does not compete or cross
compets for binding to UNCS5C with an anlibody comprising the heavy chain variable domain (VH) set
forth in SEQ 1D NO: 83 (ATLX1282) and the light chain variable dormain (V01) set forth in SEQ 1D NO: 94
(ATLX1282).

12. The use according 1o any preceding embodiment, wherein the antibody competes or cross competes
for binding to UNCAC with an antibody comprising the heavy chain variable domain (VH) set forth in SEQ
1D NO: 124 (ATL_8532) and the light chain variable domain (VL) set forth in SEQ ID NO: 134
(ATL_8532).

13. The use according to any preceding embodiment, wherein the antibody binds human, mouse and/or

cyniomolgus monkey UNCSC prolein.

14. The use according to any preceding embodiment, wherein the antibody selectively binds to UNCS5C
over other one or more netrin recepliors, optionally wherein the antibody selectively binds o UNCEC over
one or more {or all of): DCC, UNCSA, UNCSB, UNCSD.

15. The use according to any preceding embodiment, wherein the subject is a mammal, oplionally

wherein the subject is a mouse, monkey, or human, optionally wherein the subject is g human.

16. The uss according to any preceding embodiment, wherein the biclogical fiuid sample is blood or
carebrospinal fluid (CSF), optionally wherein a blood sample is selected from a whole blood, plasma or

serum sample.

17. The use according to embodiment 186, wherein the subjsctis a patient who has been treatsd with a
therapeutic compound or composition that alters the concentration of soluble UNCSC in the subject’s
blood and/or CSF, optlionally wherain the therapeutic compound is an anti-UNCSC antibody and/or

wherein the therapeutic compound or composition increasas the haif-life of soluble UNCSC.

18. The usse according to any preceding embodiment, wherein ths subject is a patient who has been
diagnosed with a neurodegsnerative diseasse, optionally wherein the neurodegeneralive disease is: (i} a
prodromal or prachinical stage nsurcdegenerative diseass; or (i) a symptomatic or clinical stags
neurodegeneralive disease, optionally wherein the neurcdegsanerative disease is sslscted from
amyotrophic lateral sclerosis (ALS), frontotemporal dementia (FTD), Alzheimer’s disease (AD), REM

stesp Behavioural Disorder (RBD) or Parkinson's disease (PD).

19. The use according to any preceding embodiment, wherein the use comprises contacting the biological

fluid sample with the antibody.

20. The use according 1o embodiment 19, wherein the antibody is used as a capture antibody in an
immunocassay, optionally wherein the immunoassay is a sandwich ELISA or a meso scale discovery
(MSD) assay.

21. The use according 1o embodiment 20, further comprising: (a) detecting UNC5C bound by the capture
antibody using a delection probe, wherein the deteclion probe binds UNCSC, optionally a delection

antibody, UNCS5C binding protein or ligand, wherein: (i) the detection probe carries a detectable labsl; or
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(i) the delsction probe is detected using a secondary antibody which binds the deleclion probe, wherein
the secondary aniibody carries a detectable label; and (b} delecling the deleciable label to delarmine the

level of soluble UNGCSC in the biological fluid sample.

22. The use according o embodimant 21, wherein the detsction antibody is a non-human antibody which
hinds UNCSC; optionally wherein the detection antibody is a polycional antibody; oplionally wharein the

detection antibody is a goat polyclonal antibody.

23. The use according o embodiment 21 or embodiment 22, wherein the secondary antibody is a non-
human polycional antibody which binds to antibodies of the species from which the detection antibody is
derived; optionally wherein the detsction antibody is a goat antibody, and the secondary antibody is an
anti-goat polycional antibody; optionally wharein the secondary aniibody is a mouse anti-goat polyclonal

antibody or a donkey anti-goat polyclonal antibody.

24, The use according o any one of embodiments 21 1o 23, wherein the detectable label is selecled from
the group consisting of a fluorescent, chemiluminescent, electrochemiluminescent, radioactive or
enzymatically active label; oplicnally wherein the detectable label is an electrochemiluminescent or
anzymatically active label; optionally wherein the detectable label is a horssradish peroxidase (HRF)

anzyme or a Sulfo-tag.

25, A method for delecling the level of soluble UNCSC in a biological fluid sample obtained from a
subject, wherein the method comprises contacting the biclogical fluid sample with an antibody or antibody

fragment thereof which specifically binds to UNCSC protein or a fragment thereof.

28. The method according to embodiment 25, wherein the antibody comprises a heavy chain variable
domain (VH) with the following CDRs;_ CDRH1 comprising amino acid sequence SEQ 1D NO: 144, 145, or
147; CDRH2 comprising amino acid sequence SEQ D NO: 1582, 153, or 158; and CERH3 comprising
amino acid sequence SEQ 1D NO: 161, 162, 183, or 1686; oplionaily wherein the aniibody comprises a VH
with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NO: 144, 152, 161); ATL_8533 (SEGID
NO:145, 1583, 162); ATL_B334 (SEQ 1D NO:144, 152, 163); ATL_8537 (SEQ 1D NO:147, 158, 166);
optionally wherein the anlibody comprises a VM with the CDRs of antibody ATL_8332 (SEQ 1D NO: 144,
182, 181).

27. The method according to embodiment 25 or embodiment 26, wherein the antibody has a heavy chain
variable domain (VH) with the following framework sequences: HFWR1 of SEQ 1D NOQ: 205, 208, 212, or
220; HPWRZ of SEQ 1D NO: 208, 210, or 221; HFWR3 of SEQ 1D NG: 207, 211, or 222; and HFWR4 of
SEQ D MNO: 208 or 223; optionally wherein the antibody has a heavy chain variable domain (VH) with the
framework sequences of any of the antibodies ATL_6332 (SEQ ID NO:205, 208, 207, 208); ATL_8533
(SEQ D NC:209, 210, 211, 208); ATL_8534 (SEQ 1D NO:212, 206, 207,208); ATL_B537 (SEQ D
NO:220, 221, 222, 223); optionally whersin the anitibody has a heavy chain variabls domain (VH) with ths
framework sequences of antibody ATL_8532 (SEQ 1D NO:205, 208, 207, 208).

28. The method according to any one of embodiments 25 fo 27, wherein the antibody has a heavy chain
variable domain (VH) with the CDRs and/or the framework sequences of ATL_8532 or ATL_8533,
optionally wharein the antibody has a heavy chain variable domain (VH) with the CDRs and/or the

framework sequences of ATL_8532.
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29. The method according 1o any one of embodiments 25 to 28, wherein the antibody has a heavy chain
variable domain (VH) comprising a sequence selected that has at lsast 70%, at least 78%, at lsast 80%,
al lsast 85%, at least 90%, or al lsast 95% sequencs identity with a sequence selscted from SEQ D
NOs: 124 (ATL_0006532 VH); 125 (ATL_0008533 VH); 126 (ATL_0008534 VH); 128 (ATL_0008537 VH),
optionally wherein the antibody has a heavy chain variable domain (VH) comprising a sequence that has
at least 70%, at least 75%, at lsast 80%, at least 85%, at lsast 80%, or at least 85% sequsnce idsntity
with a sequence selected from: SEQ 1D NO: 124 (ATL_6532 VH), SEQ 1D NG 125 (ATL_6533 VH);
optionally wherein the antibody has a heavy chain variable domain (VH) comprising a sequence that has
at least 70%, at least 75%, at lzast 80%, at least 85%, at least 80%, or at least 85% sequence idantity
with SEQ 1D NO: 124 (ATL_86532 VH).

30. The method according 1o any one of embodiments 25 to 29, whersin the antibody comprises a light
chain variable domain (WL} with the following CDRs: CDRL1 comprising amino acid sequence SEQ D
NO: 188, 171, or 174; CDORL2 comprising amino acid sequencs SEQ 1D NQO: 177 or 181; and CORL3
comprising amino acid sequence SEQ 1D NQ: 186, 187, 188, or 191; optionally wherein the antibody
comprises a VL with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NO:171, 177, 186); ATL_6533
(SEQ D NO:189, 177, 187); ATL_6534 (SEQ 1D NO:189, 177, 188); ATL_8537 (SEQ 1D NO:174, 181,
191}, optionally wherein the antibody comgprises a VL with the CDRs of antibody ATL_8332 (SEQ D
NO:171, 177, 186).

31. The method according 1o any one of embodiments 25 to 30, whersin the antibody has a light chain
variable domain (VL) with the following framework sequencas: LFWR1 of SEQ 1D NQO: 230, 232, 233, or
235; LFWR2 of SEQ D NG 240, 241, 238, or 244; LFWR3 of SEQ 1D NO: 247, 249, 250, or 253; and
LFWR4 of SEQ 1D NO: 256 or 288; oplionally wherein the antibody comprises a VL with the FWRs of
any of the antibodies ATL_8532 (SEQ 1D NO:232, 240, 248, 258); ATL_6533 (SEQ D NG:230, 241, 247,
256); ATL_B534 (SEQ 1D NO:233, 238, 250, 286); ATL_6537 (SEQ 1D NO:235, 244, 253, 256); optionally
wherein the antibody comprises a VL with the FWRs of antibody ATL_6532 (SEQ 1D NG:232, 240, 248,
258},

32. The method according 1o any one of embodiments 25 {0 31, wherein the antibody has a light chain
variable domain (VL) comprising a sequence that has at least 70%, at least 75%, at least 80%, at lzast
85%, at least 80%, or at least 95% sequence identity with a sequence selected from SEQ 1D NOs: 134
(ATL_D006532); SEQ 1D NG 135 (ATL_0006533); SEQ 1D NOs: 136 (ATL_0008534); SEQ ID NG: 139
(ATL_G0O6537); optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence thal has at least 70%, at least 75%, at izsast 80%, at least 85%, at least 80%, or at least 5%
sequence identity with a sequence selected from: SEQ 1D NO: 134 (ATL_0006532); SEQ ID NG 135
(ATL_G006533); optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence that has atl least 70%, at least 75%, al least 80%, at least 85%, ai least 80%, or at least 5%
sequence identity with SEQ 1D NO: 134 (ATL_00068532).

33. The method according {0 any one of embodiments 25 to 32, wherein the antibody specifically binds
the second immunoglobulin (Ig2) domain, TSP type-1 (TSP1) domain, and/or TSP type-2 (TSPZ) domain
of UNCEC protein,
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34. The method according to embodiment 33, wherein the antibody specifically binds the second

immunoglobulin (g2} domain of UNCSC protein.

35. The method according to any one of embodimenis 25 to 34, wherein the antibody doses not compete
or cross compets for binding to UNCSC with an antibody comprising the heavy chain variable domain
(VH) set forth in SEQ 1B NO: 83 (ATLX1282) and the light chain variable domain (VL) set forth in SEQ D
NO: 94 (ATLX1282).

36. The method according o any one of embodiments 25 to 35, wherein the antibody competes or cross
competss for binding to UNCAC with an antibody comprising the heavy chain variable domain (VH) set
forth in SEQ ID NO: 124 {(ATL_6532) and the light chain variable domain (VL) ssat forth in SEQ 1D NO:
134 (ATL_6532).

37. The method according to any one of embodiments 25 {o 36, wherein the antibody binds human,

mouse and/or cynomeolgus monkey UNCSC protein.

38. The mathod according to any one of ambodiments 25 o 37, wherein the antibody selectively binds to
UNCSC over other one or more netrin receptors, optionally wherein the antibody selectively binds to
UNCSC over one or more {or all ofy: DCC, UINCSA, UNCERB, UINCSD.

29. The mathod according to any one of embaodiments 25 {o 38, wherein the subject is a mammal,

optionally wherein the subject is a mouse, monkey, or human, optionaily wherein the subject is a human.

40. The method according to any one of ambodiments 25 to 38, wherein the biological fluid sample is
blood or cerabrospinal fluid (CSF), optionally wherain a blood sample is sslected from a whole blood,

plasma or serum sample.

41. The method according to embodiment 40, whersin the subject is a patient who has been treated with
a therapeutic compound or composition that alters the concentration of soluble UNCSC in the subject’s
blood and/or CSF, optlionally wherain the therapeutic compound is an anti-UNCSC antibody and/or

wherein the therapeutic compound or composition increasas the haif-life of soluble UNCSC.

42. The method according to any one of ambodiments 25 {o 41, wherein the subject is a palient who has
been diagnosed with a nsurodegenerative diseass, optionally wherein the neurodegeneralive disease is:
(i} a prodromal or preclinical stage neurodegenerative dissase; or {il) a symptomatic or clinical stage
neurodegeneralive disease, optionally wherein the neurcdegsanerative disease is sslscted from
amyotrophic lateral sclerosis (ALS), frontotemporal dementia (FTD), Alzheimer’s disease (AD), REM

stesp Behavioural Disorder (RBD) or Parkinson's disease (PD).

43, The method according to any one of embodiments 25 {0 42, wherein the antibody is used as a
capture antibody in an immunoassay, optionally wherain the immunoassay is a sandwich ELISA or a

measo scale discovary (MSD) assay.

44 The method according to embodirnent 43, further comprising: (8) contacting UNCAHC bound by the
caplurs antibody with a detection probe, wherein the detection probe hinds UNCSC, whersin: () the
detection probe carries a detectable label; or (i) the detection probe is dsleclied using a secondary
antibody which binds the deteclion probe, whersin the secondary antibody carries a deleciable label; and

{b) detecling the detectable labsl to determine the level of solubls UNCSC in the biclogical fluid sampls;
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opticnally wherein the delection probe comprises an anti-UNCSC aniibody, UNCAHC hinding prolsin or
UNCSC ligand.

45. The method according to embodiment 44, wherein the detection antibody is a non-human antibody
which binds UNCSC; optionally wherein the detection antibody is a polyclonal aniibody; optionally wherein

the detection antibody is a goat polyclonal antibody.

48, The method according to embodiment 44 or embodiment 45, wherein the secondary antibody is a
non-human polyclonal antibody which binds to antibodies of the species from which the detection
antibody is derived; optionally whersin the dsleclion antibody is a goat antibody, and ths sscondary
antibody is an anti-goat polyclonal antibody; optionally whersin the secondary antibody is a mouse anti-

goat polyclonal antibody or a donksy anti-goat polyclonal antibody.

47. The method according to any one of embodiments 44 o 46, wherein the dstectable label is selecled
from the group consisting of a fluorescent, chemiluminescent, eleclrochemiluminescent, radioactive or
enzymatically active label; oplionally whersin the detectable label is an electrochemiluminescent or
enzymatically active label; oplicnally wherein the detectable label is a horseradish peroxidase (HRF)

anzyme or a Sulfo-tag.

48. The method according to embodiment 47, wherein the delectable labelis an slecirochemiluminescent
label, optionally a Sulfo-tag, wherein step (b) comprises: {i) applying an electrical current {o the

electrochemiluminescent label; and (i) measuring the luminescencs.

49, The method according to embodiment 47, wherein the deteciable label is a horseradish peroxidase
{(HRP) enzyme, wherein step {(b) comprises: (i} contacling the horseradish peroxidase (HRP) enzyme with
T™MB (3, 3", 5, S-tetramethylbenzidine}; and (i) measuring the uliraviolet (V) absorption at 450nm and/or
570nm.

50. A method of determining the effect of a therapeutic compound or compaosition that affects the level of
soluble UNCSC in a subject who has been administered the therapeulic compound or composition,
wherein the method comprisas contacting one or more biological fluid samples previously obtained from

the subject with an antibody which specifically binds to UNCSC protein or a fragment thereof.

51. The mathod according to embodiment 50, wherein the antibody comprises a heavy chain variable
domain (VH) with the following CDRs:_ CDRH1 comprising amino acid sequence SEQ (D NO: 144, 145, or
147, CDRH2Z comprising amino acid sequence SEQ 1D NO: 182, 153, or 156; and CDRH3 comprising
amino acid sequence SEQ 1D NO: 161, 162, 183, or 188; oplionaily whersin the anilibody comprises a VH
with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NO: 144, 152, 161); ATL_ 85333 (SEG D
NG:145, 153, 162); ATL_6534 (SEQ D NO:144, 152, 163), ATL_B8537 (SEQ D NO:147, 158, 166);
optionally wherein the antibedy comprises a VH with the CDRs of antibody ATL_8532 (SEQ iD NO: 144,
152, 181).

52. The mathod according to embodiment 50 or embodiment 51, wherein the antibody has a heavy chain
variable domain (VH) with the following framewaork sequences: HFWR1 of SEQ 1D NGO 205, 208, 212, or
220; HFWRZ of SEQ 1D NO: 208, 213, or 221; HFWR3 of SEQ 1D NO: 207, 211, or 222; and HFWR4 of
SEQ D NO: 208 or 223; optionally wherein the antibody has a heavy chain variable domain (VH) with the
framework sequences of any of the antibodies ATL_8332 (SEQ 1D NG:205, 206, 207, 208); ATL_8533
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(SEQ 1D NO:209, 210, 211, 208); ATL_8534 (SEQ ID NQ:212, 208, 207 208); ATL_B8537 (SEQ ID
NO:220, 221, 222, 223); optionaily wherain the aniibody has a heavy chain variable domain (VH) with the
framework sequences of anlibody ATL_8532 (SEQ 1D NO:205, 208, 207, 208).

53. The method according to any one of embodiments 50 to 52, wherein the anlibody has a heavy chain
variable domain (VH) with the CORs and/or the framework sequsnces of ATL_8532 or ATL_86533,
optionally wherein the antibody has a heavy chain variable domain (VH) with the CDRs and/or ths

framework sequences of ATL_8832.

54. The method according to any one of embodiments 50 to 53, wherein the anlibody has a heavy chain
variable domain (VH) comprising a sequence selaclad that has atl least 70%, al least 75%, at lsast 80%,
al lsast 85%, at least 0%, or al lsast 95% sequences identity with a sequence selscted from SEQ 1D
NOs: 124 (ATL_0006532 VH), 125 (ATL_0008533 VH); 126 (ATL_0008534 VH); 129 (ATL_00068537 VH);
opticnally wherein the antibody has a heavy chain variable domain (VM) comprising a sequence that has
al lsast 70%, at least 75%, al least 80%, at least 85%, at lsast 80%, or at least 85% sequeance identity
with a sequence selected from: SEQ D NO: 124 (ATL_6532 VH); SEQ 1D NO: 125 (ATL_8533 VH);
aptionally wherein the antibody has a heavy chain variable domain (VH) comprising a sequence that has
at lsast 70%, at least 75%, al least 80%, at least 85%, at lsast 80%, or at least 85% sequsnce identity
with SEQ 1D NO: 124 (ATL_8532 VH).

55, The method according to any one of embodiments 50 to 54, wherein the anlibody comprises a light
chain variable domain (VL) with the following CDRs: CDRL1 comprising amino acid sequence SEQ D
NO: 188, 171, or 174; CDRL2 comprising amino acid sequencs SEQ D NG 177 or 181, and

CDRL3 comprising amino acid sequence SEQ D NO: 188, 187, 188, or 191, optionally wherein the
antibody comprises a V6L with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NG:171, 177, 186);
ATL_ 8533 (SEQ ID NO:89, 177, 187); ATL_8534 (SEQ 1D NO:188, 177, 188); ATL_8537 (SEQ ID
NO:174, 181, 191); optionally wherein the antibody comprises a VL with the CDRs of antibody ATL_8532
(SEQ D NGC:T1, 177, 188).

58. The method according to any one of embodiments 50 to 55, wherein the antibody has a light chain
variable domain (VL) with the following framework sequencas: LFWR1 of SEQ 1D NQO: 230, 232, 233, or
235; LFWRZ2 of SEQ D NO: 240, 241, 238, or 244; LFWR3 of SEQ D NO: 247, 249, 250, or 253; and
LFWRA4 of SEQ 1D NO: 258 or 258; optionally wherein the antibody comprises a VL with the FWRs of any
of the antibodies ATL_8532 (SEQ ID NO:232, 240, 248, 258); ATL_8533 (SEQ 1D NO:230, 241, 247,
258y, ATL_8534 (SEQ 1D NO:233, 238, 250, 256); ATL_8537 (SEQ {D NO:235, 244, 253, 258); optionally
wherein the antibody comprises a VL with the FWRs of antibody ATL_8532 (SEQ 1D NO:232, 240, 248,
258y,

57. The method according to any one of embodiments 50 to 58, wherein the anlibody has a light chain
variable domain (VL) comprising a sequence that has at least 70%, at least 5%, at least 80%, al lsast
85%, at least 80%, or al least 95% sequence ideniily with a sequence selected from SEQ 1D NOs: 134
(ATL_0006532); SEQ 1D NO: 135 (ATL_0008533); SEQ 1D NOs: 136 (ATL_0006534); SEQ 1D NO: 139
(ATL_00068537),; optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence that has at least 70%, at least 75%, at zast 80%, at least 85%, at lsast 80%, or at least 5%
sequence identity with a sequence selected from: SEQ 1D NO: 134 (ATL_0008532); SEQ ID NG 135
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(ATL_0008533); oplionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence that has al least 70%, at least 75%, at lsast 80%, at least 85%, at lsast 90%, or at least 85%
sequence idenlity with SEQ 1D NO: 134 (ATL_0008532).

58. The method according to any one of embodiments 50 to 57, wherein the antibody or antibody
fragment thersof specifically binds the second immunoglobulin (Ig2) domain, TSP type-1 (TSP1) domain,
and/or TSP type-2 (TSP2) domain of UNCSC profein.

58. The method according fo embodiment 58, wharein the antibody specifically binds the second

immunoglobulin (1g2) domain of UNCSC protein.

80. The method according to any one of embodiments 50 to 59, wherein the antibody does not compete
or ¢cross compete for binding to UNCSC with an antibody comprising the heavy chain variable domain
{VH) set forth in SEQ 1D NO: 83 (ATLX1282) and the light chain variable domain (VL) set forth in SEQ ID
NO: 94 (ATLX1282).

81. The method according to any one of ambodiments 56 to 80, wherein the antibody competes or cross
competes for binding to UNCSC with an antibody comprising the heavy chain variable domain (VH) set
forth in SEQ D NO: 124 (ATL_8532) and the light chain variable domain (VL) set forth in SEQ 1D NO:
134 (ATL_B6532).

62. The method according to any one of embodiments 50 to 81, wherein the antibody binds human,

mouse and/or cynomoelgus monkey UNCEC protein.

83. The method according to any one of smbodiments 50 to 82, wherein the antibody seleclively binds to
UNCSC over other one or more nelrin recaptors, optionally wherein the antibody ssisctively binds to
UNCSC over one or mare (or ali ofp, DCC, UNCSA, UNCSR, UUNCSD.

84. The method according to any one of smbodiments 50 to 832, wherein the subject is a mammal,

optionally wherein the subject is a mouse, monkeay, or human, optionally whersin the subject is a human.

85. The method according to any one of embodiments 50 {o 84, wherein the biological fluid sample is
biood or cersbrospinal fluid (C8F), optlionaily whersin a blood sample is sslsctad from a whole blood,

plasma or serum sample.

86. The method according to any one of smbodiments 50 o 83, wherein the therapeutic compound is an

anti-UNCAC antibody andfor wherein the therapeutic compound increases the half-life of soluble UNCS5C.

&7. The method according to embodiment 66, wherein the therapeutic anti-UNCSC antibody binds the
first immunoglobulin {g1) domain of UNCSC protein.

&8. The method accarding o embodiment 68 or 87, wherein the therapautic anti-UNCS5C antibody
comyprises a VH with the CDRs of antibody ATLX1282 (SEQ 1D NG 20, 22, 23} and a VL with the CDRs
of antibody ATLX1282 (SEQ D NO: 24, 34, 40).

&9. The method accarding 1o any one of embodiments 686 to 88, wherein the therapautic anti-UNC5C
antibody comprises the heavy chain variable domain (VH) set forth in SEQ 1D NG: 93 (ATLX1282) and
the light chain variable domain (VL) set forth in SEQ ID NO: 84 (ATLX1282).
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70. The method according to any one of embodiments 88 to 88, wherein the therapsutic anti-UNCSC
antibody is ATLX1282.

71. The method according to any one of embodiments 50 to 70, wherein the subject is a patient who has
been diagnosed with a neurodegeneralive dissase, optionally whersin the neurodegsnerative diseass is:
(i} a prodromal or praclinical stage neurodegenerative diseass; or (i) a symplomatic or clinical slags
neurcdegsnerative disease, optionally wherein the neurodegenerativs disease is selected from
amyotrophic lateral sclerosis (ALS), frontotemporal dementia FTD), Alzheimer’'s diseass {(AD), REM

sleep Behavioural Disorder (RBD) or Parkinson’s disease (PD).

72. The method according to any one of embodiments 50 to 71, wherein the antibody or antibody
fragment thersof is used as a capture antibody in an immuncassay, optionally wherein the immunoassay

is a sandwich ELISA or a meso scale discovery (MSD) assay.

73. The method according to embodiment 72, further comprising: (a) contacting UNCSC bound by the
capture antibody with a detection probe, wherein the detection probe binds UNCEC, wherein: () the
detection probe carries a detectable label; or (i) the delection probe is detected using a secondary
antibody which hinds the detection probe, wherein the secondary aniibody carries a detectable labsi, and
{b) detecting the dsteciable label {o determine the level of soluble UNCSC in the biological fluid sample;
optionally wherein the delection probe comprises an anti-UNCSC aniibody, UNCAC binding prolsin or
UNCSC ligand.

74. The method according to embodiment 73, wherein the delection antibody is a non-human antibody
which binds UNCSC,; optionally wherein the detection antibedy is a polycional antibody; oplionally

wherein the detection antibody is a goat polycional antibody.

75. The method according to embodiment 73 or embodiment 74, wherein the secondary antibody is a
non-human polycional antibody which binds to antibodies of the species from which the delection
antibody is derived; optionally wherein the detaclion antibody is a goat antibody, and the secondary
antibody is an anti-goat polyclonal antibody; optionally wherein the secondary antibody is a mouse anti-

goat polyclonal antibody or a donkey anti-goat polycional antibody.

78. The method according to any one of embodiments 73 to 75, wherein the detectable label is selecied
from the group consisting of a fluorescent, chemiluminescent, eleclrochemiluminescent, radioactive or
enzymatically active label; optionally wherein the detectable label is an electrochemiluminescent or
enzymatically active label; oplionally wherein the detectable label is a horseradish peroxidase (HRF)

enzyme or a Suffo-tag.

77. The method according to embodiment 76, wherein the delectable iabel is an electrochemiluminescent
label, optionally a Sulfo-tag, wherein step (b) comprises: (i) applying an eleclrical current io the

electrochemiluminescent fabel; and (i) measuring the luminescenca.

78. The mathod according to embodiment 78, wherein the detectabie label is a horsaradish peroxidase
{HRP) enzyme, wherein step {(b) comprises: (i} contacting the horseradish peroxidase (HRP) enzyme with
T™B (3, 3, 5, 5-tetramethylbenzidine}; and (i) measuring the uliraviolet (UV) absorption at 450nm and/or
570nm.
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79, A kit comprising: (i} a capture antibody, wherein the caplure antibody specificaliy binds to UNCSC
protein or a fragmsnt thereof; and (i) a detection probe, wharein the detsction probe binds UNCSC,
optionally wharein the detaction antibody carries a detsectable label, wherein the detection probe
compiises an anti-UNCSC antibody, UNCSC binding protein or UNCBC ligand, and/or wherein ths

capture antibody is different from the detsction antibody.

80. The kit according {o embodiment 79, further comprising: (i) a secondary aniibody which binds the

detection antibody, wherein the secondary antibody carries a detsctabls label,

81. The kit according to embodiment 78 or embodiment 80, wherain the capture antibody comprises a
heavy chain variable domain (VM) with the following CDRs: CDRM1 comprising amino acid sequence
SEQ D NO: 144, 145, or 147;_ CORH2 comprising amino acid sequence SEQ D NO: 152, 153, or 156;
and CDRH3 comprising amino acid sequence SEQ 1D NO: 181, 182, 183, or 1886, optionally wherein the
capture antibody comprises a VM with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NO: 144,
182, 161); ATL_6533 (SEQ ID NO:145, 1583, 182}, ATL_8534 (SEQ 1D NO:144, 152, 163); ATL_6537
(SEQ D NG:147, 158, 168); optionally wherein the caplure anlibody comprises a Vi with the CDRs of
antibody ATL_88632 (SEQ ID NO: 144, 152, 181).

82. The kit according to any one of ernbodiments 78 to 81, wherain the capture antibody has a heavy
chain variable domain (VH) with the following framework sequences: HFWR1T of SEQ 1D NO: 205, 208,
212, or 228; HFWR2 of SEQ 1D NO: 208, 210, or 221; HFWR3 of SEQ 1D NQ: 207, 211, or 222; and
HFWR4 of SEQ 1D NO: 208 or 223, optionally wherein the capture antibody has a heavy chain variable
domain (VH) with the framework sequences of any of the antibodies ATL_85832 (SEQ 1D NO:205, 208,
207, 208); ATL_6533 (SEQ 1D NO:206, 210, 211, 208); ATL_8534 (SEQ 1D NO:212, 208, 207,208);
ATL_ 8537 (SEQ ID NO:220, 221, 222, 223); optionally wherein the capture antibody has a heavy chain
variable domain (VH) with the framework sequences of antibody ATL_8532 (SEQ 1D NG:205, 208, 207,
208).

83. The kit according to any one of emnbodiments 798 to 82, wherain the capture antibody has a heavy
chain variable domain (VM) with the CDRs and/or the framework sequences of ATL 8532 or ATL 5533,
optionally wherein the capture antibody has a heavy chain variable domain (VH) with the CORs and/or

the framework sequences of ATL_8532.

84. The kit according to any one of emnbodiments 79 to 83, whersin the capture antibody has a heavy
chain variable domain (VH) comprising a sequence selactad that has al least 70%, at least V5%, at isast
80%, at least 85%, at least 0%, or at least 95% ssquence identily with a sequence selected from SEQ
1D NOs: 124 (ATL_0008532 WH); 125 (ATL_00068533 VH); 126 (ATL_0008534 VH); 128 (ATL_0008537
VHY, optionally wherein the capturs antibody has a heavy chain variable domain (VH) comprising a
sequence that has at least 70%, at least 75%, at sast 80%, at least 85%, at lsast 80%, or at least 5%
sequence ideniity with a sequence selected from: SEQ 1D NO: 124 (ATL_6532 VH); SEQ ID NG 125
(ATL_8533 VH), optionally wherein the capture antibody has a heavy chain variable domain (VH)
compiising a sequence that has at least 70%, at least 75%, at least 80%, at least 85%, at lsast 90%, or at
least 95% sequence identity with SEQ 1D NO: 124 (ATL_8532 VH).

85. The kit according to any one of embodiments 738 to 84, wherein the capture antibody comprises a light

chain variable domain (WL} with the following CDRs: CDRL1 comprising amino acid sequence SEQ ID
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NO: 188, 171, or 174; CDRL2 comprising amino acid sequencs SEQ ID NG 177 or 181, and CDRL3
comprising amino acid sequence SEQ D NO: 188, 187, 188, or 191, optionally wherein the capture
antibody comprises a V6L with the CDRs of any of the antibodies ATL_8532 (SEQ 1D NG:171, 177, 186y,
ATL_ 6533 (SEQ ID NO188, 177, 187y, ATL_8534 (SEQ 1D NC:1689, 177, 188); ATL_86537 (SEG ID
NO:174, 181, 181); optionally wherein the caplure antibody comprises a VL with the CDRs of antibody
ATL 8532 (SEQID NG:171, 177, 188).

86. The Kit according to any one of embodiments 79 to 85, whersin the capture antibody has a light chain
variable domain (VL) with the following framework sequencas: LFWR1 of SEQ 1D NQ: 230, 232, 233, or
235; LFWR2 of SEQ 1D NO: 240, 241, 238, or 244; LFWR3 of SEQ 1D NO. 247, 248, 250, or 253; and
LFWR4 of SEQ 1D NO: 256 or 258; optionally whersin the capture aniibody comprises a VL with the
FWRs of any of the antibodies ATL_8532 (SEQ 1D NO:232, 240, 248, 258); ATL_6533 (SEQ ID NO:23g,
24%, 247, 256), ATL_B534 (SEQ 1D N(O1233, 238, 254, 258); ATL_6537 (SEQ ID NO:235, 244, 283, 258);
optionally wherein the capture antibody comprises a VL with the FWRs of antibody ATL_85832 (SEQ 1D
NO:232, 240, 249, 258).

87. The kit according to any one of embodiments 79 to 86, wherain the capture antibody has a light chain
variable domain (VL) comprising a sequence that has at least 70%, at least 73%, at least 80%, at lsast
85%, at least 80%, or at least 95% sequence identity with a sequence selected from SEQ 1D NOs: 134
(ATL_D006532), SEQ ID NC: 135 (ATL_0006533); SEQ 1D NOs: 1386 (ATL_0008534); SEQ ID NG: 139
(ATL_00068537),; optionally wherein the capture antibody has a fight chain variable domain (VL)
compiising a sequence that has al least 70%, at least 75%, at least 80%, at least 85%, at least 90%, or at
least 85% sequencs identity with a sequence selected from: SEQ D NO: 134 (ATL_0006532); SEQ D
NO: 135 (ATL_0006833); optionally wherein the capiure antibody has a light chain variable domain (VL)
comprising a sequence that has at least 7%, at least 75%, at least 80%, at least 85%, at least 90%, or at
least 95% sequences identity with SEQ 1D NO: 134 (ATL_0006832).

88. The kit according to any one of embodiments 78 to 87, wherein the capture antibody specifically binds
the second immunogiobulin (g2) domain, TSP type-1 (TSP1) domain, and/or TSP type-2 (TSP2) domain
of UNCEC protein.

88. The kit according to embodiment 88, wharein the capturs antibody spscifically binds the second

immunoglobulin (g2} domain of UNCSC protein.

80. The kit according to any one of ernbodiments 798 to 89, wherain the capture antibody does not
compets or cross compete for binding to UNCSC with an antibody comprising the heavy chain variable
domain (VH) set forth in SEQ 1D NO: 93 (ATLX1282) and the light chain variable domain (VL) set forth in
SEQ D NO: 94 (ATLX1282).

81. The kit according (o any one of embodiments 79 to 80, whersin the capture antibody compelss or
cross competss for binding o UNCSC with an antibody comprising the heavy chain variable domain (VH)
set forth in SEQ D NO: 124 (ATL_8532) and the light chain variable domain (VL) set forth in SEQ 1D NO:
134 (ATL_8532).

82. The kit according to any one of ernbodiments 78 to 81, wherain the capture antibody binds human,

mouse and/or cynomolgus monkey UNCSC protein.
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83, The kit according {o any one of embodiments 79 to 82, wherein the capture antibody selectively binds
fo UNCSC over other one or more netrin receptors, optionally wherein the caplure antibody selectively
binds {o UNCSC over one or more {or all of); DCC, UNCSBA, UNCSB, UNCSD.

84. The kit according to any one of emnbodiments 79 to 83, whersin the dslection antibody is a non-
human antibody which binds UNCSC;

optionally wherein the delection antibody is a polyclonal antibody;
optionally wherein the delection antibody is a goat polycional antibody.

95. The kit according to any one of embodiments 80 to 84, wherein the secondary antibody is a non-
human polycienal antibody which binds o antibodies of the species from which the detection antibady is
derived; optionally wherein the detection antibody is a goat antibody, and the secondary antibody is an
anti-goat polycional antibody; optionally wherein the secondary antibody is a mouse anti-goat polycional

antibody or a donkey anti-goat polyclonal antibody.

96. The kit according to any one of embodiments 79 to 85, wherein the detectable labsl is selected from
the group consisting of a fluorescent, chemiluminescent, electrochemiluminescent, radicactive or
enzymatically active label, optionally wherein the detectable iabel is an electrochemiluminescent or
enzymatically active iabel; oplicnally wherein the detectable label is a horseradish peroxidase (HRP)

enzyme or a Sulfo-tag.

g7. The kit according to embodiment 88, whersin the delectable label is a horseradish peroxidass (HRF)

enzyme and the kit further comprises TMB (3, 3, 5, 5-tstramethylbenzidine).

898. The kit according to any one of embodiments 79 to 85, wherein the capture antibody is immobilised to

a solid support.

89. The msthod according to any of embodiments 50 (o 78, the method comprising: (8) determining a first
level of soluble UNCSC by contacling a first bislogical fluid sample previously obtained from the subject
with an antibody or antibody fragment thereof which specifically binds to UNCSC protein or a fragment
thereof, wherein the first biological fiuid sample was obtainsd prior to adminisiration of a therapeutic
compound or composition to the subject; {b) delermining a sacond level of solubls UNCSC in a second
biological fluid sample previcusly obtained from the subject by contacting said second biological fluid
sample with an antibody or antibody fragment thersof which specifically binds to UNCSBC protesin ora
fragment thereof, whersain the second biclogical fluid sample was oblained after administration of the
therapeutic compound or composition to the subject; and (¢) comparing the first level of soluble UNCSO
and the second level of solubls UNCSC to determine the effect of the therapettic compound or

composition on the level of soluble UNCSC.

100. The method according to embodirnent 99, wherein: step (a) further comprises detarmining a first
leval of total protein in the first biclogical fluid sample; step (&) further comprises determining a second
level of total protein in the sscond biclogical fluid sample; and the comparison of step {¢) comprises
comparing () the first level of soluble UNCSC normalised {o the first tevel of total protein and (i) the

second level of soluble UNCSC normalised o the second level of total protein.
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101. The method according o embodimant 100, wherein the first and second lsvels of total protein are
determined using a copper-based protsin assay, a fluorescence-based protsin assay, or a dye-based
protein assay, optionally wherein the first and sscond lavels of total protein are determined using a

bicinchoninic acid (BCA) assay.

182, A method for selscting a subject for treatment with a therapeutic compound or composition that
affects the level of soluble UNCSC, or for participating in a clinical inal of a therapsulic compound or
composition that affects the level of soluble UNC3C, the method comprising: (a) detecting the level of
soluble UNCSC in a biclogical fluid samples previously obtained from the subjact by contacting the
biclogical fluid sample with an antibody or antibody fragment thereof which specifically binds to UNCS5C
protein or a fragmsnt thereof; (b) comparing the level of soluble UNCSC and a reference level of soluble
UNCSC in a raference biologicatl fiuid sample from a hsalthy control; and (¢} selecting the subject for
treatment or for participating in the clinical trial when the level of soluble UNCSC in the biological fluid

sample is higher than the reference lsvel of soluble UNC5C.

1832, The method according {o embodiment 102, wherein: step (8) further comprises delermining ths levsl
of total protein in the biological fluid sample; the comparison of step () comprisas comparing () the levsl
of soluble UNCSC normalised o the level of total protein and (i} the reference level of solubls UNCSC
normalised to the level of total protein in the reference biological fluid sample; and the selection of step (o)
compiises selecting the subject for treatment or for participating in the clinical trial when the level of
soluble UNC5C normalised to the level of total protein in the biological fluid sample is higher than the
reference level of soluble UNCSC normalised to the level of total proiein in the refarence biological fluid

sampile.

124. The method according to embodiment 103, wharein the level of tolal protein is determined using a
copper-basad protein assay, a fluorescence-based protein assay, or a dys-based profein assay,

optionally wherein the level of total protein is determined using a bicinchoninic acid (BCA) assay.

185, The method according o any one of embodiments 102 to 104, wherein the antibody comprises a
heavy chain variable domain (VM) with the following CDRs: CDRM1 comprising amino acid sequence
SEQ ID NO: 144, 143, or 147; CDRHZ comprising amino acid sequence SEQ D NQ: 152, 153, or 156;
and_CDRH3 comprising amino acid sequence SEQ 1D NO: 181, 182, 183, or 188, oplionally wherein the
antibody comprises a VH with the CDRs of any of the antibodies ATL_ 8532 (SEQ D NG 144, 152, 161);
ATL_ 8533 (SEQ ID NO 145, 153, 182); ATL_6534 (SEQ 1D NO: 144, 152, 163); ATL_8537 (SEQ ID
NO:147, 156, 166); opticnaily wherein the antibody comprises a VH with the CDRs of antibody ATL_8532
(SEQ D NO: 144, 152, 161).

108. The method according o any one of embodiments 102 to 105, wherein the antibody has a hsavy
chain variable domain (VH) with the following framework sequences: HFWR1 of SEQ 1D NO: 205, 209,
212, or 220, HFWRZ of SEQ 1D NO: 208, 210, or 221; HFWR3 of SEQ 1D NQC: 207, 211, or 222; and
HFWR4 of SEQ D NO: 208 or 223; optionally whersin the antibody has a heavy chain variable domain
(VH) with the framswork sequences of any of the antibodies ATL_86532 (SEQ 1D NO:205, 208, 207, 208);
ATL_ 8533 (SEQ 1D NG:209, 210, 211, 208); ATL_8534 (SEQ 1D NO:212, 208, 207,208); ATL_8537
(SEQ 1D NO:220, 221, 222, 223); optionally wherein the antibody has a heavy chain variable domain (VH)
with the framework sequences of antibody ATL 8532 (BEQ D NO:205, 208, 207, 208},
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107. The method according o any one of embodiments 102 to 106, wherein the antibody has a heavy
chain variable domain (VH) with the CDRs and/or the framework sequences of ATL_8532 or ATL_8533,
optionally wharein the antibody has a heavy chain variable domain (VH) with the CDRs and/or ths

framework seguences of ATL_8532.

188, The method according o any one of embodiments 102 to 107, wherein the antibody has a hsavy
chain variable domain (VH) comprising a sequence selacted that has al least 70%, at least 75%, al lsast
80%, at least 85%, at least 90%, or at least 85% ssquence identily with a sequence selected from SEQ
1D NOs: 124 (ATL_0008532 VH); 125 (ATL_0006533 VH); 126 (ATL_D006534 VH); 128 (ATL_0008337
VH); optionally wherein the antibody has a heavy chain variable domain (VH) comprising a ssquence that
has at least 7%, at least 75%, at least 80%, at least 85%, at lsast 90%, or at least 95% sequance
identity with a sequence selected from: SEQ 1D NO: 124 (ATL_8332 VH), SEQ ID NO: 125 (ATL_8533
VH); optionally wherein the antibody has a heavy chain variable domain (VH) comprising a ssquence that
has at least 7%, at least 75%, at least 80%, at least 85%, at lsast 90%, or at least 95% sequance
identity with SEQ 1D NO: 124 (ATL_8532 VH).

108. The method according to any one of embodiments 102 to 108, wherein the antibody comprises a
fight chain variable domain (VL) with the fullowing CDRs: CDRL1T comprising amino acid sequence SEQ
1D NG 188, 171, or 174; CDRL2 comprising amino acid sequence SEQ ID NO: 177 or 181; and CDRL3
comprising amino acid sequence SEQ ID NQ: 186, 187, 188, or 181, optionally wherein ths antibody
comprises a VL with the CORs of any of the antibodies ATL_8532 (SEQ 1D NO:171, 177, 186); ATL_8533
(SEQ 1D NOC:188, 177, 187); ATL_68534 (SEQ ID NO:169, 177, 188); ATL_8537 (SEQ 1D NO:174, 181,
181}, optionally whersin the antibody compiises a VL with the CDRs of antibody ATL_8532 (SEQ ID
NO:171, 177, 186).

110. The method according to any one of embodiments 102 to 108, wherein the antibody has a light
chain variable domain (VL) with the following framework sequences: LFWR1 of SEQ 1D NQO: 230, 232,
233, or 235; LFWRZ2 of SEQ ID NO: 240, 241, 238, or 244; LFWR3 of SEQ ID NQO: 247, 248, 250, or 253;
and LFWR4 of SEQ D NO: 258 or 258; optionally wherein the antibody comprises a VL with the FWHRs
of any of the antibodies ATL_8532 (SEQ 1D NQ:232, 240, 249, 258); ATL_6533 (SEQ ID NO:230, 241,
247, 256); ATL_6534 (SEQ ID NQC:233, 238, 250, 256); ATL_8537 (SEQ 1D NO:235, 244, 253, 258);
aptionally wherein the antibody comprises a Vi with the FWRs of antibody ATL_8532 (SEQ 1D NO:232,
240, 248, 258).

111. The method according to any one of embodiments 102 to 110, wherein the antibody has a light
chain variable domain (VL} comprising a sequences that has at least 70%, at least 75%, at least 80%, at
least 85%, at least 80%, or at least 85% ssquencs identity with a ssquence selected from SEQ 1D NQOs:
134 (ATL_0006532); SEG ID NG: 135 (ATL_0008533); SEG 1D NOs: 136 (ATL_0006334); SEQ 1D NO:
138 (ATL_0008537}; optionaily wherein the antibody has a light chain variable domain (VL) comprising a
sequence that has at least 70%, at least 75%, al least 80%, at least 85%, at least 80%, or at least 5%
sequence identity with a sequence selected from: SEQ 1D NO: 134 (ATL_0008532); SEG 1D NG 135
(ATL_0006533); optionally wherein the antibody has a light chain variable domain (VL) comprising a
sequence thal has at least 70%, at least 75%, at least 80%, at leas! 85%, al least 890%, or at least 5%
sequence identity with SEQ 1D NO: 134 (ATL_0006532).
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112. The method according o any one of embodiments 102 to 111, wherein the antibody specifically
binds the sscond immunoglobulin (g2) domain, TSP type-1 (TSP1) domain, and/or TSP type-2 (TSP2)
domain of UNCSC protein.

113. The method according o embodimant 112, wherein the antibody specifically binds the second

immunoglobulin (g2} domain of UNCSC protein.

114, The method according o any one of embodiments 102 to 113, wherein the antibody does not
compets or cross compete for binding to UNCSC with an antibody comprising the hsavy chain variable
domain (VH) set forth in SEQ 1D NO: 93 (ATLX1282) and the light chain variable domain (VL) set forth in
SEQ D NO: 24 (ATLX1282).

115, The method according o any one of embodiments 102 to 114, wherein the antibody competes or
cross competes for binding to UNCSC with an antibody comprising the heavy chain variable domain (VH)
sef forth in SEQ 1D NGO: 124 (ATL_8532) and the light chain variable domain (VL) set forth in SEQ 1D NO:
134 (ATL_6532).

116. The method according o any one of embodiments 102 to 115, wherein the antibody binds human,

mouse and/or cynomelgus monkey UNCSC protein.

117. The method according o any one of embodiments 102 to 116, wherein the antibody selectively
binds to UNCSC over other one or more netrin receptors, optionally wherein the antibody selectively binds
to UNCSC over ona or more {or all ofy: DCC, UNCSA, UNGCEB, UNCSD.

118. The method according to any one of embodiments 102 to 117, wherein the subjectis a mammal,

optionally wherein the subject is a mouse, monkey, or human, optionaily whersin the subject is a human.

119, The method according to any one of embodiments 102 to 118, wherein the biological fluid sample is
blood or cerabrospinal fluid (CSF), optionally wherein a blood sample is sslscted from a whole blood,

plasma or serum sample.

120. The method according to any one of embodiments 102 to 119, wherein the therapeutic compound or
composilion that affects the concentration of soluble UNCSC is an anti-UNCSC antibody andfor wherein
the therapsutic compound or composition increases the hali-life of soluble UNCSC, optionally wherein the

therapeutic anti-UNC5C antibody binds the first immunoglobulin (ig1) domain of UNCSC protein.

121. The method according to smbodiment 120, whersin the therapsulic anti-UNCSC antibody comprises
a VH with the CDRs of aniibody ATLX1282 (SEQ 1D NO: 20, 22, 23} and a VL with the CDRs of antibody
ATLX1282 (SEQ D NO: 24, 24, 40).

122. The method according to embodiment 121, wherein the therapeutic anti-UNCAC antibody comprises
the heavy chain variable domain (VH) set forth in SEQ 1D NO: 83 (ATLX1282) and the light chain variable
domain (VL) set forth in SEQ 1D NO: 94 (ATLX1282), oplionally wherein the therapeutic anti-UNCSC
antibody is ATLX1282.

123. The method according o any one of embodiments 102 {o 122, wherein the subjectis a patient who
has been diagnosed with a neurodegenerative disease, optionally wherein the neurodegenerative
disease is: (i) a prodromal or preciinical stage neurodegenerative disease; or (il) a symplomatic or clinical

stage neurodegenerative disease, optionally wherein the neurodegsnsrative disease is selected from
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amyotrophic laleral sclerosis (ALS), frontotemporal dementia (FTD), Alzheimer’s diseass (AD), REM

sleep Behavioural Disorder (RBD) or Parkinson’s disease (PD).

124. The method according {o any one of embodiments 102 to 123, wherein the antibody is used as a
capture antibody in an immunoassay, oplionally wherein the immungassay is a sandwich ELISA or a

meso scale discovery (MSD) assay.

125, The method according o embodiment 124, further comprising: (8) contacting UNCSC bound by the
capture antibody with a detection probe, wherein the deteclion probe binds UNCSC, wherein: () the
delection probe carries a detectable label; or (i) the delection probe is detected using a secondary
antibody which hinds the detection probe, wherein the secondary aniibody carries a detectable labsi, and
(b) detecting the dslectable label {o determine the level of soluble UNCSC in the biological fluid sample;
optionally wharein the detaction probe comprises an anti-UNCSC antibody, UNCAC binding protsin or
UNCSC ligand.

128. The method according {o embodiment 125, wherein the detection antibody is a non-human antibody

which binds UNCSC; optionally wherein the detection antibody is a polyclonal antibody;
optionally wherein the delection antibody is a goat polycional antibody.

127. The method according to embodiment 125 or embodimeant 128, wherein the secondary antibody is a
non-humain pelvcional antibody which binds to antibodies of the species from which the delection
antibody is derived; optionally wherein the detection antibody is a goat antibody, and the secondary
antibody is an anti-goat polyclonal antibody; optionally wherein the secondary antibody is 8 mouse anti-

goat polyclonal antibody or a donkey anti-goat polycional antibody.

128. The method according o any one of embodiments 125 to 127, wherein the detectable labealis
selected from the group consisting of a fluorescent, chemiluminescent, electrochemiluminescent,
radicactive or enzymatically active iabel; opticnaily wharein the detectable label is an
electrochemiluminescent or enzymatically active iabal; oplionally wherein the detactable labslis a

horseradish peroxidase (HRP) enzyme or a Suifo-tag.

129. The method according to embodiment 128, whersin the delectable label is an
electrochemiluminescent fabel, oplionally a Sulfo-tag, wherein step (b} comprises: (i) applving an

electrical current {o the electrochemiluminescent label; and (il measuring the luminescence.

130. The method according to embodiment 128, whersin the delectable label is a horseradish peroxidase
(HRP)} enzyme, wherein step (b) comprises: (i} contacting the horseradish peroxidase (HRP) enzyme with
TMB (3, 3', 5, B'-tetramethylbenzidine); and {ii) measuring the ultraviclet (UV) absorption at 450nm and/or

570nm.

131. The method according to any one of embodiments 102 to 130, wherein the healthy controlis a
subject who has not been diagnosed with a neurodegenerative dissase, optlionally whersin the
neurodegenerativa dissase is: (i} a prodromal or preclinical stags neurodegenerative disease; or (i} 8
symptomatic or clinical stage neurodegenerative disease, optionally wherain the nsurodegenerative
disease is selected from amyotrophic lataral sclerosis (ALS), frontotemporal damentia (FTD), Alzheimet’s
disease (AD}, REM sleep Behavioural Disorder (RBD) or Parkinson’s disease (PD).
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132. A method of selecting a subjsct for irealment with a therapsutic compound or compuosition that
affects the level of soluble UNCSC, the msthod comprising: (8) detecting the lavel of soluble UNCSC ina
biological fluid sampls praviously oblained from the subject; (b} comparing the level of soluble UNCSBC
and a reference level of soluble UNCEC; and (¢} selscting the subject for treatment with the therapsutic
compound or composition when the level of soluble UNCSC in the biclogical fluid sampls is higher than

the reference level of soluble UNCSC.

133. The method of embodiment 132, wherein the reference level corrssponds to the level of soluble

UNCSC in a healthy control sample.

134. The method of embodiment 132 or embodiment 133, wherein the method has the features of any of

ambodiments 102 o 131,

135, A method of selecting a subject for participating in a clinical trial of a therapeutic compound or
composition that affects the level of soluble UNCSC, the method comprising: (a) delecling the level of
soluble UNCSC in a biclogical fluid sample previously obtained from the subject; (b} comparing the level
of soluble UNCSC and a reference level of soluble UNCS5C; and {c) selecting the subject for participating
in the clinical trial when the level of soluble UNCSC in the bislogical fluid sampls is higher than the

refarence level of soluble UNCSC.

138, The method of embodiment 135, wherein the reference level corresponds to the fevel of soluble

UNCSC in a healthy conirol sample.

137. The method of embodiment 135 or embodiment 1386, wherein the method has the fealures of any of
smbodiments 102 to 131.

138. A method of detecting the presence and/or sevarity of a neurodegenerative disease in a subjact, the
method comprising: {a) determining & level of soluble UNCSC in a biclogical fiuid sample previously
obtained from the subject; {b) comparing the level of soluble UNCSC and a referance lavel of soluble
UNCSC, wherein a higher leval of soluble UNCSC in the biological fiuid sample relative to the reference
level of soluble UNCSC is indicative of the presence of the neurodegenerative disease and/or indicative of

a higher severity of the neurcdegenerative disease than a severity associated with the reference level

138. A method of determining whether a subject s likely to be resilient or sensitive o a
neuradegenerative disease, the method comprising: (8) determining a level of soluble UNCSC in a
biclogical fiuid sample previcusly obtained from the subject; {b) comparing the level of soluble UNCEC
and a refarence level of soluble UNCSC, wherein a higher level of soluble UNCEC in the biclogical fluld
sample relative {o the reference lavel of soluble UNCESC is indicative of the subject beaing unlikely to be

resilient (or likely to be sensitive) 1o the neurcdegenerative disease.

140. A method according to embodimeant 138 or embodiment 138, wherein the method has the features of

any of embodiments 1 o 48,

Seqguences

Example sequence of anlibodies describad herein are provided in Figure 18, 7B, 12 {alignad by IMGT

position numbering) and in the table below.



WO 2025/125898

PCT/1B2024/000719
57

SEQID
NC

Description

Seguence

1

ATL_ 5282 VH

QVOLOESGPGLYKPEETLELTCTVSGGSISSYFWTWIRQPPGKRL
EVIGYIHNSGTTNQNPSLKSRVTISIDTSKNHFSLKLESVTAADTA
VYYCARGRGMATLPFDYWGOGTLVTVES

ATL_6033 VH

QVOLQESGPGLVKPSETLSLTCTVSGGSISSYFWSWIRGQPPGKG
LEWIGYIHNSGTTNYNPSLKESRVTISVDTSKNQFSLKLSSVTAADT
AVYYCARGRGMATLPFDYWGQGTLVTVES

ATL 6034 VH

QVQLQESGPGLVKPSETLSLTCTVSGGEISSYFWTWIRQPPGKSG
LEWIGYTHNSGTTNYNPSLKSRVTISYDTSKNQFSLKLSSVTAADT
AVYYCARGRGMATLPFDYWGQGTLVTVES

ATL 6035 VH

QVQLQESCGPGLVKPSETLELTCTVSGGRISSYFWSWIRQPPGKR
LEWIGYIHNSGTTNYNPSLKSRVTISVDTSKNGQFSLKLSSVTAADT
AVYYCARGRGMATLPFDYWGQGTLVYTVES

ATL_5036 VH

QVQLQESGPGLYKPSETLELTCTYSCGSISSYFWIEWIRQPPGKG
LEWIGYIHNSGTTNONPSLKSRVTISVDTSKNQFSLKLESVTAADT
AVYYCARGRGMATLPFDYWGQGTLVTVSS

fe ]

ATL 8037 VH

QVQLQESGPGLVKPSETLELTCTVSGGSISSYFWSWIRQPPGKG
LEWIGYIHNSGTTNYNPSLKERVTISIDTEKNQFSLKLSSVTAADTA
VYYCARGRGMATLPFDYWGQGTLVTYES

ATL 6038 VH

QYOLQESGPGLVKFSETLELTCTVSGGSISSYFWSWIRQPPGKG
LEWIGYIHNSGTTNYNPSLKERVTISYDTOKNHFSLKLSEVTAADT
AVYYCARGRGMATLRFDYWGQGTLVTVIS

ATL_ 6038 VH

QVOLQESGPGLVKPSETLSLTCTVSGGEISSYFWTWIRQPPGKRL
EWIGYIHNSGTTNQNPSLKSRVTISIDKSKNHFSLKLSSVTAADTA
VYYCARGRGMATLPFDYWGQGTLVTVSS

ATL 5282 VL

DIGMTQEPSSLSASVGDRVTITCRASQEISSYLNWY QQKPGKAPK
LLIYAASSLQSGVPERFSGEGSGTOFTLTISSLAPEDFATYYCQQS
YSTPLTFGGGTKVEIK

10

ATL. 5896 VL

DIGMTQSPSELSASVGDRVTITCOASODITNYLNWY QQKPGKAPK
LLIYDASNLETGVPSRFSGSGISGTDFTFTISSLAPEDIATYYCGQY
DNLPYTFGQGTKVEIR

11

ATL 5897 VL

ENVLTQSPGTLSLSPGERATLSCRASQSVSSTYLAWYQQKPGQA
PRLLIYAASSRATGIPDRFSGEGSGTDFTLTISRLEPEDFAVYYCQ
QYGESPWTFGQGTKVEIK

ATL_5098 VL

DIVMTQSPDSLAVSLGERATINCKSSQSEVLYSSKNKNYLAWYQQK
PGKAPKLLIYAASSLQSGVPERFSGEGSGTDFTLTISSLQAEDVAY
YYCQQYYSTPWITFGQGTKVEIK

13

ATL_ 5088 VL

DIQMTCQSPSTLSASVGDRVTITCRASOSISSWLAWY QQKPGKAP
KLLIYKASSLESGVYPSRFSGSGSGTEFTLTISSLAPDDFATYYCQQ
YSSYSPTFGQGTKVEIK
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14 ATL_8000 VL QSALTOPASVSGSPGQSITISCTGTSSDVEGYNYVESWYQQHPGK
APKLMIYDVSNRPSGVSNRFSGSKSGNTASLTISGLQTEDEAEYY
CSSYTSSSTRVFGPGTRVTVL
15 ATL_8001 Vi DIOGMTQSPSSLSASVGDRVTITCRASGSISNY LNWYQOQKPGKAPN
LEIYAASSLQSGVPSRFSGSGSGTDFTLTISSLAPEDFATYYCQQS
YSTPPTFGPGTKYDIK
18 ATL_ 6002 VL DIQMTQSPSSLSASVGDRVTITCRASGSISRY LNWYQOQKPGKARK
LEIYAASSLQESGVPSRFSGSGEGTDFTLTISSLOPEDFATYYCQAQS
YTTRPLTFGQGTKVEIK
17 ATL 8003 VL DIGMTQSPSSLSASVYCDRVTITCRASQTISNYLNWYQOKPGKAPK
LEIYAASSLQSGYPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQS
YSTRPLTFGGGTRVEIK
18 ATL_8004 VL EIVLTOSPGTLSLEPGERVTLICRASONISNYLAWYQQKPGQAR
RLLIYCASSRATGIPDRFESGSGEGTDFTLTISSLAPEDFAVYCHQY
GSIPLTFGGGTKVEIK
19 ATL_8005 VL QOSALTOPPSASGSPGQSVTISCTGTSSDVGGYNYVESWFQQHPG
KAPKLIHYEVTKRPSGVYPDRFSGSKSGNAASLTVESGLQAEDEADY
YCSSYAGENNLLFGGGTRLTVL
20 CDRH1 (all ATL_5282 GGESIBSYF
variants)
21 CDRHZ (gt ATL_5262 IHNSGTT
variants sxcept
ATL_8178)
22 CDORH2 ATL_8178 IHYSGTT
23 CDRH3 (all ATL_5262 ARGRGMATLRPFDY
varianis)
24 CDRL1T (ATL_5262; Q8issyY
B8033; 6034; 8035; 603¢6;
6037, 6038; 8039, 8177,
8178)
25 CDRL1 (ATL_5998) QDITNY
28 CDRL1Y (ATL_5997) QSVESTY
27 CDORL1T (ATL_5998) QSVLYSSKNKNY
28 CDRL1T (ATL_5999) QOSISSW
29 CDRL1 (ATL_8000; SEDVGGYNY
ATL_8005)
30 CDRDRL1 {(ATL_8001) OSISNY
3 CDRL1 (ATL_8002) QSIERY
32 CDORLT (ATL_8003) QTISNY
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33 CDRLT (ATL_8004) QNHSNY
34 CDRLZ (ATL__5262; AAS
5987, 5888, 8001, 6002;
8003; 8033; 8034; 8035,
8038, 6037, 68038, 6039;
6177, 6178)
35 CDRLZ (ATL_5896) DAS
38 CDRLZ (ATL_5999) KAS
37 CDRL2 (ATL_8000) DVS
38 CDRLZ (ATL_8004) GAS
39 CDRLZ (ATL_5800%) EVT
40 CDRL3 (ATL_5262; QASYSTPLY
5003,6033; 6034; 6035,
5038, 8037, 6038,8039;
B8177,6178)
41 CDR3L (ATL_58986) QQYDNLPYT
42 CDR3L (ATL_5897) QOYGSSPWT
43 CDR3L (ATL_5298) QAYYSTPWT
44 CDR3L (ATL_5999) QRAYSSYSPYT
45 CDR3L (ATL_8000) S8YTSSSTRYV
46 CDR3L (ATL_8001) QQSYSTPPT
47 CDR3L (ATL_8002) QQSYTTPLT
48 CDR3L (ATL_ 8004) HQYGSIPLY
49 CDR3L (ATL_8005) SSYAGSNNLL
50 HFWR1 (all ATL 52682 QVQLQESGPGLVKPSETLSLTCTVS
variants and
homologues €187 and
8191)
51 HFWR2 (ATL_S262; WTWIRQPPGKRLEWIGY
5996; 5887, 5998, 5899,
6000; 6001, 8002; 6003;
8004, 8005, 8039
52 HFWR2 (ATL_8033; WSWIRQPPGKGLEWIGY
8038; 8037, 8038, 8177;
8178, 8187)
53 HFWR2 (ATL_8034 WTWIRQPPGKGLEWIGY
54 HFWR2 (ATL_8035) WEWIRQPPGKRLEWIGY
55 HFWR3 (ATL_S5262; NQONPSLKSRVTISIDTSKNHFSLKLSSVTAADTAVYYC

5006, 5887, 5008, 5889,
8000; 8001, 6002, 6043;
8004; 5005; )
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56 HFWR3 (ATL_8033; NYNPSLKSRVTISVDTSKNQFSLKLESVTAADTAVYYC
6034, 6035)
57 HFWR3 (ATL_80386) NONPSLKSRVTISVDTSKNGFSLKLSSVTAADTAVYYC
58 HFWR3 (ATL_8037) NYNPSLKSRVTISIDTSKNQFSLKLSSVTAADTAVYYC
59 HFWR3 (ATL_58038) NYNPSLEKSRVTISVDTSKNHFSLKLESVTAADTAVYYC
80 HFWR3 (ATL_6039) NONPSLKSRVTISIDKSKNHFSLKLSSVTAADTAVYYC
81 HFWR3 (ATL_8177; NONPSLKSRVTISYDKSKNQFSLKLSSVTAADTAVYYC
8178)
82 HFWRA4 (all ATL_5282 WGEQGTLVTVSS
varianis, and
homologue
ATL_0008191, phage
display antibodies 6530,
8531, 8538)
83 LFWR1 (ATL_5262; DIQMTGSPSSLSASVGDRVTITCRAS
8001, 8002; 6003; 8033;
5034, 8035; 6036; 8037;
5038, 8039, 6177, 8178)
a4 LFWR1 (ATL_5998) DIGMTQEPSSLSASVGDRVTITCOAS
85 LFWR1 (ATL_5897) ENVLTQSPGTLSLSPGERATLSCRAS
86 LFWR1T (ATL_5888) DIVMTQSPDSLAVSLGERATINCKSS
87 LEWRT (ATL_5999) DIQMTQSPSTLSASVGDRVTITCRAS
a8 LFWRT (ATL_8000, QSALTQPASVEGSPEQSITISCTET
8536)
89 LFWR1 (ATL_6004) ENLTQSPGTLSLSFGERVTLSCRAS
70 LFWR1 (ATL_8005) QSALTOPPSASGSPGQSVTISCTGT
71 LEWR2 (ATL_B262; LNWY QQKPGKAPKLLEY
5988; 8002; 68003, 8033;
8034, 8035, 68038, 8037;
£038; 8038, 8177, 8178}
72 LFWR2 (ATL_5997, LAWYQQKPGQAPRLLEY
5004
73 LFWR2 (ATL_5998; LAWYQQKPGRAPKLLYY
5909)
74 LFWRZ (ATL_8000) VSWY GOQHPGKAPKLMIY
75 LEVWRZ (ATL_8001) LNWYQQKPGKAPNLLY
75 LEWR2 (ATL_B005) VEWFQQHFGKAPKLIY
77 LFWR3 (ATL_52682; SLOSGVPSRFSGSGSGTOFTLTISSLOPEDFATYYC

6001, 6002; 6003, 68033;
8034, 6035; 6036, 68037;
8038, 6038, 8177, 8178)
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78 LFWR3 (ATL_5896) NLETGVPSRFSGSGSGTRDFTFTISSLOPEDIATYYC
79 LFWR3 (ATL_5897) SRATGIPDRFEGSGEGTDFTLTISRLEPEDFAVYYC
80 LFWR3 (ATL_5998) SLOQSGVPERFSGECSGTDFTLTISSLOAEDVAVYYC
81 LFWR3 (ATL_5999) SLESGVPSRFSGEGSGTEFTLTISSLAPDDFATYYC
82 LFWR3 (ATL_8000) NRPSGVYSNRFSGSKSGNTASLTISGLQTEDEAEYYC
83 LFWR3 (ATL_8004) SRATGIPDRFEGSGSGTDFTLTISSLAPEDFAVYC
84 LFWR3 (ATL_8005) KRPSGVPDRFSGEKSGNAASLTVEGLQAEDEADYYC
a5 LFWR4 (ATL_5262; FGGGTKVEIK
6003, 6004, 6033; 6034;
8035, 6038; 6037, 6038;
8038, 6177, 6178}
86 LFWRS (ATL_5998) FGQGTKVEIR
87 LFWR4 (ATL_5807,; FGGGTRVEIK
5008, 5888, 6002)
88 LFWR4 (ATL_8000) FGPGTKVTVL
89 LFWR4 (ATL_8001) FGPGTKVDIK
80 LFWRS (ATL_6005) FGGGTKLTVL
81 ATL_8177 VH QVQLQESGPGLYKPSETLELTCTYSCGSISSYFWSWIRQPPGKG
LEWIGYIHNSGTTNQONPSLKSRVTISYDKSKNOFSLKLESVTAADT
AVYYCARGRGMATLPFDYWGQGTLVTVSS
g2 ATL 8177 VL DIGMTQSPSSLSASVGDRVTITCRASOSISSYLNWY GQKPGKARPK
LLIYAASSLQSGVPSRFEGEGECGTDFTLTISSLAPEDFATYYCQQS
YETPLTFGGGTKVEIK
93 ATL 8178 VH QYOLQESGPGLVKFSETLELTCTVSGGSISSYFWSWIRQPPGKG
LEWIGYIHYSGTTNONPSLKSRVTISVDKSKNQFSLKLESVTAADT
AVYYCARGRGMATLPFDYWGQGTLVTVES
94 ATL 8178 VL DIGMTQEPSSLEASVGDRVTITCRASQSISSY LNWY QUKPGKAPK
LLIYAASSLOBGVPSRFSGEGEGTDFTLTISSLQPEDFATYYCQQS
YSTPLTFGGGTRVEIK
85 ATL_5338 VH EVKLDETGGGLVAPGRPMKLSCVASGFTFSDYWMNWYVRQEPFEK
GLEWVAQIRNKPYNYETYYSDSVKGRFTISRDDSKSSVYLAGMNN
LRVEDMGIYYCTGSYYGMDYWGQGTSVTVES
96 ATL_S338 VL DYVMTQTPLSLPVSLGDGASISCRSSQSLYNSNGNTYLRWYLOK

PGQRSPRKVLIYKYSNRVSGVPDRFSGECSGTDFTLKISRVEAEDLG
VYFCSQETHVPWTFGGGTKLEIK

rnUNCEC (N-terminal
His and FLAG tag +
Aming acids 41-380 of
the murins UNCS5C

saquence, extracaliutar

GEHMHHHHGSDYKDDDDKGSQDRDEFFHELPETFPSDPPEPLPH

FLIEPEEAYIVKNKPVNLY CKASPATQIYFKONSEWVHQKDHVVDE
RVDETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSEAGTTK
SREKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCRPPEGIPVAEVE
WLKNEDHDPAEDRNFYITIDHNLIKQARLSDTANYTCVAKNIVAKR
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domain). in-house
production from
HEKZ283F cells

KSTTATVIVYVNGGWSTWTEWSYCNSRCGRGYQKRTRTCTNPA
PLNGGAFCEGOSVOKIACTTLOPVDGRWTSWSKWSTCGTECTH
WRRRECTAPAPKNGGKDCDGLVLASKNCTDGLCMQAAPDSDD
VALYGS

g8

rhUNCEC (N-tarminal
His and FLAG tag +
Amino acids 41~ 380 of
the human UNCS5C
sequence, extracaliular
domain}. In-house
production from
HEKZ93F calls.

GEHHHHHHGSDYKDDDDKGSQDDDFFHELPETFPSDPPEPLPH
FLIEPEEAYIVKNKPVNLY CKASPATQIYFKONSEWVHQKDHIVDE
RVDETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTK
SREKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCRPPEGIPVAEVE
WLKNEDHDPVEDRNFYITIDHNLIKQARLSDTANYTCVAKNIVAKR
KSTTATVIVYVNGGWSTWTEWSYCNSRCGRGYQKRTRTCTNPA
PLNGGAFCEGOSVOKIACTTLOPVDGRWTPWSKWISTCGTECTH
WRRRECTAPAPKNGGKDCDGLVLQSKNCTDGLCMQTARPDSDDY
ALYGS

89

>sp]O85185]UNCEC_H
UMAN Nelrin receptor
UNCSC O8=Homo
sapiens OX=9808
GN=UNCSEC PE=1
SV=2

MRKGLRATAARCGLGLGYLLOMLVLPALALLSASGTGSAAQDDD
FFHELPETFPSDPREPLPHFLIEPEEAYIVKNKPVYNLY CKASPATGQ!
YFRKCNSEWVHOQKDHIVDERVDETSGLIVREVSIEISRQQVEELFGP
EDYWCQCVAWSSAGTTKERKAYVRIAYLRKTFEQEPLGKEVSLE
QEVLLQORPPEGIPVAEVEWLKNEDHDPVEDRNFYITIDHNLIKQA
RLEDTANYTCVAKNIVAKRKSTTATVIVYVNGGWSTWTEWSVON
SRCGRGYQKRTRTCTNPAPLNGGAFCEGQSVOKIACTTLCRPVDG
RWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDCDGLVLAS
KNCTDGLOCMQTAPDSDDVALYVGIVIAVIVCLAISVVYVALFVYRKN
HRDFESDIHDSSALNGGFOPVNIKAARQDLLAVPPDLTSAAAMYR
GPVYALHDVSDKIPMTNSPILDPLPNLKIKVYNTSGAVTPQDDLSE
FTSKLSPOMTQSLLENEALSLKNQSLARQTDPSCTAFGEFNSLGS
HLIVPNSGVSLLIPAGAIPQGRVYEMYVTVHRKETMRPPMDDSQT
LLTPVYVSCGPPGALLTRPVVLTMHHCADPNTEDWKILLKNQAAQS
QWEDVVYWVGEENFTTPOYIQLDAEACHILTENLSTYALVGHSTTK
AAAKRLKLAIFGPLCCSSLEYSIRVYCLDDTQDALKEILHLEROMG
GOLLEEPKALHFKGSTHNLRLSIHDIAHSLWKSKLLAKYQEIPFYH
VIWSGSQRNLHCTFTLERFSINTVELVOKLCVYRQVEGEGQIFGLN
CTVSEEPTGIDLPLLDPANTITTVTGPSAFSIPLPIRQKLCSSLDAP
QTRGHDWRMLAHKLNLDRYLNYFATKSSPTGVILDLWEAQNFPD
GNLSMLAAVLEEMGRHETVVSLAAEGQY

100

>spiQ08747IUNCEC_M
QUSE Netrin receptor
UNCSC OS=Mus
musculus OX=10090
GN=UnegSc PE=1 8V=1

MRKGLRATAARCGLGLGYLLOMLVLPALALLSASGTGSAAGDDE
FFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPVYNLY CKASPATQI
YFKCNSEWVHQKDHYVDERVDETSGLIVREVSIEISRQQVEELFG
PEDYWCQCVAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSL
EQEVLLOCRPPEGIPVAEVEWLKNEDHDPAEDRNFYITIDHNLIEKQ
ARLSDTANYTCVAKNIVAKRKSTTATVIVYVNGGWSTWTEWSYC
NSRCGRGYQKRTRTCTNPAPLNGGAFCEGQIVOKIACTTLCPVD
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GRWTSWSKWSTCGTECTHWRRRECTAPAPKNGGKDCDGLYLY
SKNCTDGLCMQAAPDSDDVALYVGIVIAVTVCLAITVVWALFVYRK
NHRDFESDHDSSALNGGFQPVNIKAARGDLLAVPPDLTSAAAMY
RGPVYALHDVSDKIPMTNSPILDPLPNLKIKVYNSSGAVTRQDDLA
EFSEKLESPOMTQSLLENEALNLKNQSLARQTDPESCTAFGTFNSELG
GHLUPNSGVSLUIPAGAIPQGRVYEMYVTVHRKENMRPPMEDSQ
TLLTPYWSCGPRPGALLTRPVILTLHHCADPSTEDWKIQLKNGAVQ
GOWEDVWVGEENFTTPCYIQLDAEACHILTENLESTYALVGQSTT
KAAAKRLKLAIFGPLCCSSLEYSIRVYCLDDTQDALKEVLQLERGM
GGQLLEEPKALHFKGSIHNLRLSIHDIAHSLWKSKLLAKYQEIPFYH
IWSGEQRNLHCTFTLERLSENTVELVCKLCVRAVEGEGQIFQLNC
TVSEEPTGIDLPLLDPASTITTVTGPSAFSIPLPIRQKLCSSLDAPQT
RGHDWRMLAHKLNLDRYLNYFATKESSPTGVILDLWEAQNFPDGN
LEMLAAVLEEMGRHETVVSLAAEGQY

101

rmUNCSC (Aming acids
4%-38C of the murine
UNCSC sequence,
corresponding to the
exiraceilular domain).
in-house production
from HEKZ83F celis.

QODDEFFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPVNLYCKAS
PATOIYFKCONSEWVHOQKDHVVDERVDETSGLIVREVSIEISRQGAY
EELFGPEDYWCQCVAWSSAGTTKERKAYVRIAYLRKTFEQEPLG
KEVSLEQEVLLOQCRPPEGIPVAEVEWLKNEDIHDPAEDRNFYITIDH
NLIKQARLSDTANYTCOVAKNIVAKRKSTTATVIVYVNGGWETWTE
WEVONSRCGRGYQKRTRTCTNPAPLNGGAFCEGQEVAKIACTT
LOPVDGRWTSWSKWSTCGTECTHWRRRECTAPAPKNGGKDRCD
GLVLAQSKNCTDGLCMQAAPDSDDVALY

102

rhUNCSC (Amino acids
41- 380 of the human
UNCSC sequeance,
caresponding to the
exiracellular domain).
in-house production
from HEKZ283F celis.

QDDDFFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPYNLYCKAS
PATQIYFKOCNSEWVHOQKDHIVDERVDETSGLIVREVSIEISRQQVE
ELFGPEDYWCQCVAWSSAGTTKERKAYVRIAYLRKTFEQERLGK
EVSLEQEVLLQCRPPEGIPVAEVEWLKNEDIDPVEDRNFYITIDHN
LEKGQARLSDTANYTCVAKNIVAKRKSTTATVIVYVNGGWSTWTEW
SVONSRCGRGYQKRTRTCTNPAPLNGGAFCEGQSVQKIACTTLC
PYDGRWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDCDGL
VIQSKNCTDGLCMQTAPDSDDVALY

103

Recombinant rat
UNCSEC (N-terminal His
and FLAG tag} In-house
production from
HEKZ293F cells.

GEHHHHHHGSDYKDDDDKGSQDRDDFFHELPETFPSDPPEPLPH
FLIEPEEAYIVEKNKPVNLY CKASPATQIYFRKONSEWVHOKDHVVDE
RVDETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTK
SREKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCRPPEGIPMAEY
EWLKNEDHDPVEDRNFYITIDHNLIKGARLEDTANYTCVAKNIVAK
RKETTATVIVYVNGCWSTWAEWSYVCONSRCGRGYQKRTRTCTNP
APLNGGAFCEGQSVQKIACTTLCPVDGRWTSWSKWSTCGTECT
HWRRRECTAPAPKNGGKDCDGLVLQSKNCTDGLCMOAARPDSD
DVALYGS

104

Recombinant cyno
UNCSC (N-terminal His

GEHMHHHHHGSDYKDDDDKGSQDDDFFHELPETFPSDPRPEPLPH
FLIEPEEAYIVKNKPVNLY CKASPATQIYFKONSEWVHQKDHIVDE
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and FLAG tag} In-house
production from
HEKZ93F cells.

RYDETSGLIVREVSIEISRQQVEELFGPEDYWCGQCVAWSSAGTTK
SRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCRPPEGIPVAEVE
WLKNEDHDPVEDRNFYITIDHNLIKQARLSDTANYTCVAKNIVAKR
KSTTATVIVYVNGGWSTWTEWSVYCONSRCGRGYQKRTRTCTNPA
PLNGGAFCEGQSVAKIACTTLCPVDGRWTPWSKWSETCGTECTH
WRRRECTAPAPKNGGKDCDGLVLQSKNCTRDGLCMQTAPDSDDY
ALYGS

105

Human recombinant
UNCSA

GESHHHHHHGSDYKDDDDKGSQQEATVANPYPGANPDLLPHFLY
EPEDVYIVKNKPVLLVCKAVPATQIFFKOCNGEWVRQVDHVIERST
DCSSGLPTMEVRINVSRAQQVEKVFGLEEYWOQOVAWSSSGTTK
SQKAYIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGIPPAEVE
WLRNEDLVDPSLDPNVYITREHSLVVROARLADTANYTOVAKNIV
ARRRSASAAVIVYVDGSWSPWSKWSACGLDOTHWRERECSDPA
PRNGGEECQCTDLDTRNCTISDLCVHTASGPEDVALYGS

106

Human recombinant
UNCEB

GEHHHHHHGSDYKDDDDKGSGTOSGSEVLPDSFPEAPAEPLPY
FLOQEPQDAYIVKNKPVELRCRAFPATQIYFKONGEWVSQNDHVT
QEGLDEATGLRVREVOQIEVSRQQVEELFGLEDYWCQUVAWSESA
GTTKSRRAYVRIAYLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVP
VAEVEWLKNEDVIDPTQDTNFLLTIDHNLIRQARLEDTANYTCVAK
NIVAKRRSTTATVIVYVNGGWSSWAEWSPCSNRCGRGWOKRTR
TCTNPAPLNGGAFCEGQAFQKTACTTICPYDCAWTEWSKWSAC
STECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLCMGN
KKTLSDPNSHLLEASGDAALYGS

Human recombinant
UNCSC version 1

GSQDDDFFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPYNLYCK
ASPATQIYFKONSEWVHOKDHIVDERVDETSGLIVREVSIEISRQQ

VEELFGPEDYWCQCVAWSSAGTTKERKAYVRIAYLRKTFEQEPL

GKEVELEQEVLLQCRPPEGIPVAEVEWLKNEDHDPVEDRNFYITID
HNLHKQARLSDTANYTCVAKNIVAKRKSTTATVIVYVNGGWSTWT
EWSVCNSRCCGRGYQKRTRTCTNPAPLNGGAFCEGQSVAKIACT

TLCPVDGRWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDC

DGLVLOSKNCTDGLCMQTAPDSDDVALY GSKHHHHHH

108

Human recombinant
UNCED

GSHHHHHHGSDYKDDDDKGSARGTDNGEALPESIPSAPGTLRPHF
IEEPDDAYHKONPIALRCKARPAMQIFFKCNGEWVHQNEHVSEET
LDESSGLKVREVFINVTRQOVEDFHGPEDYWCQOVAWSHLGTS
KERKASVRIAYLRKNFEQDPQGREVPIEGMIVLHCRPPEGVPAAE
VEWLKNEEFIDSEQDENIDTRADHNLHRQARLSDEGNYTCMAANI
VAKRRSLSATVWWYVNGGWESWTEWSACNVRCGRGWQKRERT
CTNPAPLNGGAFCEGMSVQKITCTSLOPVDGSWEVWSEWSVCS
PECEHLRIRECTAPPPRNGGKFCEGLEQESENCTDGLCILDKKPL
HEIKPOSIENASDGS
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109

Human recombinant
DCC

GESHHHHHHGSDYKDDDDKGSHLOVTGFQIKAFTALRFLSEPSDA
VTMRGONVLLDCOSAESDROVPVIKWKKDGIHLALGMDERKQQLS
NGSLLIGNILHSRHHKPDEGLYQUEASLGDSGSHISRTAKVAVAGP
LRFLSQTESVTAFMGDTVLLKCEVIGERMPTIHWOKNGQDLTRIR
GDSRVVVLFSGALQISRLAPGDIGIYRCSARNPASSRTGNEAEVRI
LEDPGLHRQLYFLARPSNVWVAIEGKDAVLECCVSGYPPPSFTWLR
GEEVIQLRSKKYSLLGGENLLISNVTDDDSGMYTCYVTYKNENISA
SAELTVLVPPWFLNHPSNLY AYESMDIEFECTVSGKPVPTYNWM
KNGDVVIPEDYFQIVGGENLRILGYVKSDEGFYQCVAENEAGNAQ
TSAQUIVPKPAIPSSSVLPSAPRDVVPVLVSSRFVRLSWRPPAEAK
GNIGTFTVFFSREGDNRERALNTTQPGSLQLTVGNLKPEAMYTFR
YVAYNEWGPGESSQPIKVATOPELQVPGPVENLQAVSTSPTSILIT
WEPPAYANGPVQGYRLFCTEVSTGKEQNIEVDGLSYKLEGLKKE
TEYSLRFLAYNRYGPGVSTODITVVTLSDVPSAPPONVSLEVVNG
REIKVSWLPPPSGTONGFITGYKIRHRKTTRRGEMETLEPNNLWY
LFTGLEKGSQYSFQVSAMTYNGTGPPSNWY TAETPENDLDESQVY
PDQPSSLHVRPQTNCHMSWTPPLNPNIVVRGYIIGYGVGSPYAET
VRVDSKQRYYSIERLESSSHYVISLKAFNNAGEGVPLYESATTRS]
TOPTDPVDYYPLLDDFPTSVPDLSTPMLPPVGVQAVALTHDAVRY
SWADNSVPKNOKTSEVRLY TVRWRTSFSASAKYKSEDTTELEYT
ATGLKPNTMYEFSVMVTKNRRSSTWSMTAHATTYEAAPTSAPKD
LTVITREGKPRAVIVEWQPPLEANGKITAYILFYTLDKNIPIDDWIME
TISGDRLTHQIMDLNLDTMYYFRIQARNSKGYGPLSDPILFRTLKY
EHPDKMANDQGRHGDGGYWPYVDTNLIDRSTLNEPPIGGMHPPH
GSVTPOKNSNGS

110

Human UNCS5C T835M

variant

MRKGLRATAARCGLGLGYLLOMLVLPALALLSASGTGSAAQDDD
FFHELPETFPSDPPEPLPHFLIERPEEAYIVKNKPVNLY CKASPATQ!
YFKONSEWVHQKDHIVDERVDETSGLIVREVSIEISRQQVEELFGP
EDYWCQUVAWSSAGTTRKERKAYVRIAYLRKTFEQEPLGKEVSLE
QEVLLQCRPPEGIPVAEVEWLKNEDHDPVEDRNFYITIDHNLIKGA
RLSDTANYTCVAKNIVAKRKETTATVIVYVNGGWSTWTEWSVCN
SROGRGYQKRTRTCTNPAPLNGGAFCEGQBVQKIACTTLCPYVDG
RWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDCDGLVLGS
KNCTDGLCMQTAPDEDDVALYVGIVIAVIVCLAISVVWVALFVYRKN
HRDFESDIHDSSALNGGFQPYNIKAARQDLLAVPPDLTSAAAMYR
GPVYALHDVSDKIPMTNSPILDPLPNLKIKVYNTSGAVTPQDDLSE
FTSKLSPQMTQSLLENEALSLKNQSLARQTDPSCTAFGSFNSLGG
HLIVPNSGVSLUPAGAIPQGRVYEMYVTVHRKETMRPPMDDSQT
LLTPVVSCGPPGALLTRPVWLTMHHCADPNTEDWKILLKNQAAQG
QWEDVWVWVGEEENFTTPCYIQLDAEACHILTENLSTYALVGHSTTK
AAAKRLKLAIFGPLCCSSLEYSIRVYCLDDTODALKEILHLERQMG
GQULEEPKALHFKGETHNLRLSIHDIAHSLWKSKLLAKY QEIPFYH
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VIWSGSQRNLHCTFTLERFSLNTVELVOKLCVRQVEGEGQIFGQLN

CTVSEEPTGIDLPLLDPANTITMVTGRSAFSIPLRPIRQKLCSSLDAPR
QTRGHDWRMLAHKLNLDRYLNYFATKSSPTGVILDLWEAQNFPD
GNLSMLAAVLEEMGRHETVVSLAAEGQY

Human UNCSC
fragment ACR_428

GSDPPEPLPHFLIEPEEAYIVRKNKPYNLY CKASPATQIYFKCNSEW
VHQKDHIVDERVDETSGLIVREVSIEISROQAVEELFGPEDYWCQC

VAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCR
PPREGIPVAEVEWLKNEDHDPVEDRNFYITIDHNLHKQARLSDTANY
TCVAKNIVAKRKSTTATVIVY VG SHHMHHHH

112

ATL_0006187 VH

QAVOLQESGPGLVKPEETLELTCTVSGGSTGIYYWSWIRQPPGK
GLEWIGYTHYSGHTNQNPSLKSRVTMSVDSEKEQLSLKLTSVTAA
DTAVYYCARGRGMATLPFDSWGQGILVIVES

113

ATL_QG08191 VH

QYOLQESGPGLVKPSETLSLTCTVSGGSIGSYFWSWIRQTPGKG
LEWIGYIHYSGSENYNPSLKSRVTISVDTFKNQFSLKLTSVTAADT
AVYYCARGRGMATLRFDYWGQGTLVTVYSS

114

ATL_ 0008187
VEGATL 0008181 VL
{duplicate sequsnce,
SEQ D NO: 8, 82, 84}

DIGMTQEPSSLEASVGDRVTITCRASQIISSYLNWY QQKPGKARK
LLIYAASSLQSGVRPERFSGSGSGTOFTLTISSLQPEDFATYYCQQS
YSTPLTFGGGTKVEIK

115 HCDR1_ATL_0008187 | GGSTGSYY
118 HCDR1_ATL_0008181 | GGSIGSYF
147 HCDRZ_ATL_0008187 | THYSGHT
118 HCDR2_ATL_ 0008181 | IHYSGSS
119 HCDR3 ATL 0008187 | ARGRGMATLPFDS
120 HCDR3_ATL_0006181 ARGRGMATLPFDY
24 LCDR1_ATL _OGOS187, | QSISSY
LCDR1_ATL_0006181

34 LCDR2_ATL_0006187; | AAS
LODRZ_ATL_ 0006181

121 LCOR3_ATL_0008187;, | QQSYSTPLY
LCDR3_ATL_0006191(
duplicate sequence
SEQID : 40)

122 ATL_0008530 VH QVQLLETGGGLVQPGGSLRLECAASGFTFSSYSMNWVRQARGK
GLEWVSSISSSSSYIYYADSVKGRFTISRDNAKNSLYLOMNSLRA
EDTAVYYCARDPYSGYEFVIEPYFDYWGQGTLVTVES

123 ATL_ 0006531 VH EVOLVESGGVVWWOPGGSLRLECAASGFTFDDY AMHWVYRGQARPGK

GLEWVSLISWDGGSTYYADSVKGRFTISRDNSKNSLYLOMNSLR
AEDTALYYCAKDSIQLWEFDYWGQGTLVTVSS
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124

ATL_0008532 VH

QVTLKESGAEVKKPGASVKYSCKASGYTFTGYYMHWVROAPGQ
GLEWMGRINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLR
SDDTAVYYCAREEDCSSTSCYGDAFDIWGQGTMVTVES

125

ATL_0006533 VH

QVQLQQSGGEGLVKPGGSLRLECAASGFTFSDYYMEWIRQAPGK
GLEWVSYISSSSSYTNYADSVKGRFTISRDNAKNSLYLOMNSLRA
EDTAVYYCARGGGGMDVWGQGTMVTVSS

ATL,_0008534 VH

QVQLVESGAEVKKPGASVKVSCKASGYTFTGYYMHWVYRQARGQ
GLEWMGRINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLR
SDOTAVYYCAREGDDSEGWLGCAFDIWGQGTMVTVES

127

ATL_QGO8535 VH

EVQLLETGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPCK
GLEWVSCISWNSGSICYADSVKGRFTISRDNAKNSLYLOMNSLR
AEDTALYYCAKDSYGDYFRGYYYCMDVWGQGTMVTYSS

128

ATL_0008538 VH

EVOLLESAGGVVALGRELRLECAASGFTFSNYGMHWYRQAPGK
GLEWVANRYFDGRNKYYAGSVGGRFTISRDNSKNTLYLOMDSLRE
DRTAVYYCARPLFPWLRVDGLDVWGHGTMVTVES

ATL_0006537 VH

QVQLVQSGAEVKKPGESLKISCKGSGY SFTSYWIGWVROMPGK
GLEWMGHYPGDEDTRYSPSFQGQAVTISADKSISTAYLQWSSLKA
SDTAMYYCARQRRGSGTRGMDVWGCQGTTVTVES

130

ATL_D006538 VH

QVQLQESGPGLVKRPEGTLSLTCAVSGGSISSSNWWIOWVRQAPPG
KGLEWIGEIYHEGSTNYNPSLKSRVTISYDKSKNQFSLKLSSVTAA
DTAVYYCARGRGGSYYFDYWGQGTLYTVSS

131

ATL 0006538 VH

QYOLVESGGGLVQPGGSLRLSCSASGFTFINYAMSWYRQAPGK
GLEWVSTISGSGASIYYADSVKGRFTISRDNSKNTVYLQMNSLRA
EDTAVYYCAKGAYYDSSGYYALDAFDIWGQGTMVTVSS

132

ATL_QCO8530 VL

NFMLTQPHSVSESPCGKTVTISCTGSSGIIASNYVQWYQQRPGSA
PTTVIYEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYY
CQSYDISSNHWVYFGGGTKVTVL

ATL_00085821 VL

QSALTOQPASVIGSPGQASITISCTGARSDVGEYDYVEWFQQHPGK
VPKLMIYDVNNRPSGYSNRFSGESKSGNTASLTISGLAAEDEADYY
CSSFTDESTYVFGTGTKVTVL

134

ATL_0006532 VL

QESVLTOPHSVSESPGKTVTISCTRSSGEIVSNYVQWYQQRPGSS
PTTVIYEDNQRPSGVPDRFSGEIDRSSNSASLTISGLKTEDEGDYY
CQSYDKTSRVILFGEGTKVTVL

135

ATL_ 00068533 VL

NFMLTCGPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSA
PTTVIYEDNQRPSEGVPDRFSGEIDSSSNSASLTISGLKTEDEADYY
CQSYDESNHWFGGGTKVTVL

136

ATL_0006534 VL

NFMLTQPHSVLESPGKTVTIPCTRESGSIASNYVOQWYQQRFPGSA
PTAVIFEDNVRPSGVFDRFSGEVDSESSNSASLTISGLKTEDEGDF
YCOQSYDRSSGHWWIFGGGTRVTVL
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137 ATL_0006535 VL QSVLTOPPSVSGAPGQRVTISCTGSSSNIGAGY DVHWYQOLPGT
APKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLOAEDEADYY
CQSYDSSLEASYVFGTGTKVTVL
138 ATL_0008536 VL QSALTQPASVSGEPGOSITISCTCTSSDVENYNLVEWYQQYPGK
APKLLIYEVIKRPSGISGRFSGSKSGNTASLTISGLOAEDEADYYC
SSYTSSSTDYVFCTGTKVTVL
139 ATL_000B537 VL QAGLTOPPSVSVSPGOTASITCSGKKLGDKY TSWYQOKPGQSFL
LVIY QDNKRPSGYPGRFSGENSGNTATLTISGTQPMDEADYYCR
AWDSSTVIFGGGTKVTVL
140 ATL_ 0006538 VL QSVLTQPPSASGTPGARVTISCSGSSSNIGSNTVNWYOOVPGTA
PKLLIY SNNORPSGVPDRFSGSKSGTSASLAISGLASEDEADYYC
AAWDDSLNGWVFGBGTKVTVL
141 ATL 6006538 VL GSVLTOPPEVEVEAGQTASITCSGDMLGGKY ASWYQHKPGQSP
VLVIYQDARRPSGISERFEGSSSGNTATLTISG TRAMDEADYYCQ
AWGSTAVFGGGTKVTVL
142 HCDR1_ATL 0006530 | GFTFSSYS
143 HCDR1 ATL 0006531, | GFTFDDYA
HCDR1_ATL_0006535
144 HCDR1_ATL_0006532; | GYTFTGYY
HODR1_ATL_ 0006534
145 HODRT ATL 0008533 | GFTFSDYY
146 HCDR1 _ATL 0008538 | GFTFSNYG
147 HCDR1 ATL 0006537 | GYSFTSYW
148 HCDR1_ATL_D006538 | GGSISSSNW
149 HCDR1_ATL_ 0008538 | GFTFINYA
150 HCDR2_ATL_0008530 | 1ISSS88YI
151 HCDR2_ATL_ 0006531 | ISWDGGST
152 HCDRZ_ATL 0006532, | INPNSGGT
HCDR2_ATL_ 0006534
153 HCDRZ_ATL_ 0006533 | 1SSSSEYT
154 HCDRZ_ATL_ 0008535 | ISWNSGSI
155 HCDR2_ATL_ 0006536 | IYFDGRNK
156 HCDRZ_ATL_ 0006537 | IYPGDSDT
157 HCDRZ_ATL_ 0006538 | IYHSGST
58 HEDRZ_ATL 0008539 | ISGEGASH
150 HCDR3 ATL 0006530 | ARDPYSGYEFVSEPYFDY
160 HCDR3 ATL 0006531 | AKDSIGLWSEDY
161 HODR3 ATL 0006532 | AREEDCSSTSCYGDAFDI
162 HODRI ATL 0008533 | ARGGGGMDV
163 HCDR32_ATL_0008534 | AREGDDSSGWLGGAFD!
164 HCDR3 ATL 0006535 | AKDSYGDYFREYYYGMDY
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165 HCDR3_ATL 0006536 | ARPLFPWLRVDGLDV
166 HCDR3 ATL 0006537 | ARQRRGSGTRGMDY
167 HODR3_ATL 0006538 | ARGRGGSYYFDY
168 HCDRI ATL 0008539 | AKGAYYDSSGYYALDAFDI
169 LCDR1_ATL _0006530; | SGSIASNY
LCDR1_ATL_0006533;
LCDR1_ATL_ 0006534
170 LCDR1_ATL 0008531 | RSDVGGYDY
171 LCDR1_ATL 0008532 | SGSIVSNY
172 LCDOR1_ATL 0006535 | SSNIGAGYD
173 LCDR1_ATL 0006538 | SSDVGNYNL
174 LCDR1_ATL 0006537 | KLGDKY
178 LCDR1_ATL 0006538 | SSNIGSNT
176 LCDR1_ATL 0006538 | MLGGKY
177 LCDR2Z_ATL_0006520; | EDN
LCDR2 ATL_0006532;
LCDR2_ATL_0006533;
LCDR2_ATL_ 0006534
178 LCDRZ ATL 0008531 | DUN
178 [CDR2 ATL 0006538 | GNS
180 LCDORZ_ATL 0008536 | EVI
181 LCDR2_ATL 0006537 | QDN
182 LCDRZ_ATL_0006528 | SNN
183 LCDRZ ATL 0006538 | QDA
184 LCDR3_ATL_000B530 | QSYDSSNHWY
185 [CORS ATL 0006531 | SSFTDESTYV
186 LCDR3_ATL 0006522 | QSYDKTSRVIL
187 LCDRZATL 0008533 | OSYDSSNHWY
188 LCDR3_ATL 0008534 | QSYDSSGHVY
189 LCDOR3_ATL 0006535 | QSYDSSLSASYV
190 LCDR3_ATL 0006538 | SSYTSSSTDYV
191 LCDR3_ATL 0006537 | QAWDSSTYI
192 LCDR3_ATL_0006538 | AAWDDSLNGWY
193 LCDR3_ATL 0006538 | QAWGSTAV
194 human UNCSC version | GSQUDDFFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPVNLYCK

2

ASPATQIYFKONSEWVHGKDHIVDERVDETSGLIVREVSIEIBRGQ
VEELFGPEDYWCQCVAWSSAGTTKERKAYVRIAYLRKTFEQERL
GKEVSLEQEVLLOCRPPEGIPVAEVEWLKNEDHDPVEDRNFYITID
HNLHKQARLEDTANYTCVAKNIVAKRKSTTATVIVYVNGGWISTWT
EWSVYONSRCGRGYQKRTRTCTNPAPLNGGAFCEGQSVAKIACT
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TLCPVDGRWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDC
DCLVLOSKNCTDGLCMQTARPDSDDVALY GSHHHHHH

185 HEWRZ ATL 0006191 | WSWIRQTPGKGLEWIGY
196 HFWR3_ATLO006187 | NGNPSLKSRVTMSVDSSKSOLSLKLTSVTAADTAVYYT
197 HFWR3_ATLO00B161 | NYNPSLKSRVTISVDTFKNQFSLKLTEVTAADTAVYYC
198 HFWR4_ATLOD0B187 | WGQGILVIVSS
199 HFWR1_ATL 0006530 | OVOLLETGGGLVAPGGSLRLSCAAS
200 HFWR2 _ATL 0008530 | MNWVRQAPGKGLEWVSS
201 HFWR3_ATL 0008530 | YYADSVKGRF TISRDNAKNSLYLQMNSLRAEDTAVYYC
202 HFWR1 _ATL 0008531 | EVOLVESGGVWVQPGGSLRLSCAAS
203 HFWRZ2 ATL 0006531 | MHWVROAPGKGLEWVSL
204 HEWR3 ATL 0008531 | YYADSVKGRFTISRONSKNSLYLOMNSLRAEDTALYYC
205 HFWR1_ATL 0006532 | QVTLKESGAEVKKPGASVKVSCKAS
208 HFWRZ_ATL_0006532, | MHWVROAPGQGLEWMGR
8534
207 HEWRS ATL 0006532, | NYAQKFQGRVIMIRDT SIS TAYMELSRLRSDDTAVYYC
6534
208 HEWRA_ATL_ 0006632, | WEQGTMVTVES
68533, 6534, 6535, 6539
205 HFWR1_ATL 0006533 | QVOLOOSGGRGLYKPGGELRLECAAS
210 HEWRZ ATL 0006533 | MSWIRCAPGKGLEWVSY
211 HFWR3 ATL 0008533 | NYADSVKGRF TISRDNAKNSLYLQMNSLRAEDTAVYYC
312 HEWRT ATL 0006534 | QVQLVESGAEVKKPGASVKVECKAS
213 HFWR1_ATL_0006535 | EVQLLETGGGLVQPGRSLRLSCAAS
214 HFWRZ _ATL 0006538 | MHWVROAPGKGLEWVSS
215 HFWR3_ATL_0006535 | GYADSYKGRFE TISRDNAKNSLYLOMNSLRAEDTALYYC
316 HEWRT ATL 0008538 | EVOLLESAGGVWOLGRSLRISCAAS
217 HFWRZ2_ATL 0006538 | MHWVRQAPGKGLEWVAI
718 HFWRS ATL 0006536 | YYAGSVEGRFTISRDNEKNTLYLGMDSLRSDDTAVYYS
219 HFWRA_ATL_00UB536 | WGHG TMVTVSS
370 HEWRT ATL 0008537 | OVALVOSGAEVKKPGESLKISCKES
221 HEWR2 ATL 0008537 | IGWVROMPGKGLEWMG!
222 HFWR3_ATL 0006537 | RYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYC
223 HFWR4_ATL 0006537 | WGQGTTVTVSS
224 HFWR1_ATL_0006538 | QVQLQESGPGLVKPSGTLSLTCAVS
225 HFWR2_ATL 0006538 | WSWVROPPGKGLEWIGE
226 HFWR3_ATL 0006538 | NYNPSLKSRVITISVDKSKNOFSLKLSSVIAADTAVYYC
357 HFWRT _ATL 0006538 | QVOLVESGGGLVAPGGSLRLECSAS
228 HEWRZ ATL 0006538 | MOWVROAPGKGLEWVST

229

HFWR3_ATL_0008538

YYADSVKGRFTISREONSKNTVYLOMNSLRAEDTAVYYC
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230 LFWR1_ATL_0006530, | NFMLTGPHSVSESPGKTVTISCTGS
8533
231 LFWR1_ATL 0008531 QASALTQPASVEGEPGQSITISCTGA
232 LFWR1_ATL_0006532 | QSVLTQPHSVSESPGKTVTISCTRS
233 LFWR1_ATL_00068534 | NFMLTGPHSVLESPGKTVTIPCTRE
234 LFWR1_ATL_ 0006535 | QSVLTOPPSYSGAPGQRVTISCTGES
235 LFWR1_ATL_ 00068537 | QAGLTAPPSVEVEPGQTASITCSGK
236 LFWR1 ATL 0006538 | QSVLTQPPSASGTPGQRVTISCSGS
237 LFWR1_ATL 0008538 QSVLTOPPSVEVSAGQTASITCSGD
238 LFWR2_ATL_00086520, | VQWYQQRPGSARTTVIY
6533
239 LFWR2_ATL_ 0008521 | VESWFQQHPGKVPKLMIY
240 LEWR2_ATL_0006532 | VOWYQQRPGSSPTTVIY
241 LFWR2_ATL_ 0006534 | VOWYQQRPGSAPTAVIF
242 LFWR2Z_ATL_0008535 | VHWYQQLPGTAPKLLIY
243 LFWR2_ATL 0006538 VEWYQQYPGKAPRPKLLIY
244 LFWR2_ATL 0008537 TSWYQQKPGQSPLLVIY
245 LFWR2 ATL 0006538 VNWYQQVPGTAPKLLEY
248 LFWR2_ATL_ 00068538 | ASWYQHKPGQSPVLVIY
247 LFWR3_ATL_ 0006530, | QRPSGVPDRFSCSIDSSSNSASLTISGLKTEDEADYYC
8533
248 LFWR3_ATL_ 0008531 NRPSGVYSNRFSGSKSGNTASLTISCGLQAEDEADYYC
248 LFWR3_ATL_0006532 QRPSGVPDRFSGSIDRSSNSASLTISGLKTEDEGDRYYC
250 LFWR3_ATL 0006534 VRPSGVPDRFEGSVDISSSNSASLTISGLKTEDEGDFYC
251 LFWR3_ATL_0006335 | NRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYC
252 LFWR3_ATL 00068538 | KRPSGISGRFSGSKSGNTASLTISGLQAEDEADYYC
253 LEWR3_ATL_00065837 | KRPSGVPGRFSGSNSGNTATLTISGTQPMDEADYYC
254 LFWR3_ATL_0006538 | QRPSGVPDRFSGEKECTSASLAISGLASEDEADYYC
255 LFWR3_ATL_0008538 | RRPEGISERFSGSSSGNTATLTISGTQAMDEADYYC
256 LFWR4_ATL_0008530, | FGGGTKVTVL
6533, 8534, 6537, 8538,
6538
257 LFWR4_ATL_0006531, | FGTGTKVTVL
5535, 8536
258 LFWR4_ATL 0008532 FOEGTRKVTVL
259 Region of UNCSC_HS- | YCKASPATQIYFKONSEWVHOKDHIVRERVDETSGLIVREV
0985185-1 that interacts
with ATL_5282
260 Region of UNCSB_Hs- RORAFPATOIYFKONGEWVYISQNDHVTQEGLDEATGLRVYREY

QBIZJS1-1 that is
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homologous to SEQ 1D
NO: 259

261

Region of UNC5A_ Hs-
QBZN44-1 that is
homologous to SEQ D
NQ: 259

VOKAVPATQIFFKCNGEWVRQVDHVIERSTDGSEGLPTMEY

262

Region of UNCS5D Hs-
QEUNZ4-1 thatis
homologous to SEQ D
NQ: 259

RCKARPAMQIFFKCNGEWVHQNEHVSEETLDESSGLKVREY

263

Recombinant human
UNCEC

GSODDDFFHELPETFPSDPPEPLPHFLIEPEEAYIVKNKPYNLYCK
ASPATQIYFKCNSEWVHQKDHIVDERYDETSGLIVREVSIEISRQQ

VEELFGPEDYWCQCVAWSSACTTKSRKAYVRIAYLRKTFEQEPL

GKEVSLEQEVLLQCORPPEGIPVAEVEWLKNEDHDPVEDRNFYITID
HNLHKGARLSDTANYTOVAKNIVAKRKSTTATVIVYVNGGWSTWT
EWSVONSRCGRGYQKRTRTCTNPAPLNGGAFCEGQSVAKIACT

TLOPVDGRWTPWSKWSTCGTECTHWRRRECTAPAPKNGGKDC

DGLVLQSKNCTDGLOMQTAPDSDOVALY GSKHHHHHH

264

Recombinant mouse
UNGSEC

GEHHHHHHGSDYKDDDDKGEQDDEFFHELPETFPSDPPEPLPH
FLIEPEEAYIVKNKPYNLY CKASPATQIYFKCONSEWVHQKDHVVDE
RVDETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTK
SRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQURPPEGIPVAEVE
WLKNEDHDPAEDRNFYITIDHNLIIKQARLSDTANYTCVYARKNIVAKR
KSTTATVIVYVNGGWSTWTEWSVONSRCGRGYQKRTRTCTNPA
PLNGGAFCEGQSVQKIACTTLCPVDGRWTSWSKWSTCGTECTH
WRRRECTAPAPKNGGKDCDGLVLGSKNCTDGLOMQAAPDSDD
VALY GS

265

Recombinant Cyno
UNCSC

GOHHHHHHGEDYRKDDDDKGEQDDDFFHELPETFRPEDPPEPLPH
FLIEPEEAYIVKNKPYNLY CKASPATQIYFKONSEWVHQKDHIVDE
RVDETSGLIVREVSIEISRQQVEELFGPEDYWCQOVAWSSAGTTK
SRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQURPPEGIPVAEVE
WELKNEDHDPVEDRNFYITIDHNLIKQARLEDTANYTCVAKNIVAKR
KSTTATVIVYVNGGWSTWTEWSVONSRCGRGYQKRTRTCTNPA
PLNGGAFCEGQSVQAKIACTTLCPVDGRWTPWSKWSTCGTECTH
WRRRECTAPAPKNGGKDCDGLVLQEKNCTDGLOMQTAPDSDDY
ALYGS

268

Recombinant human
UNCSBA

GOHHHHHHGIDYKDDDDKGEQQSATVANPVYRGANPDLLPHFLY
EPEDVYIVKNKPVLLVCKAVPATQIFFKOCNGEWVRQVDHVIERST
DGESGLPTMEVRINVERQQVEKVFGLEEYWCQCVAWSESSGTTK
SQKAYIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGIPPAEVE
WERNEDLVDPSLDPNVYITREHSLVVROQARLADTANY TCVAKNIY
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ARRRSASAAVIVYVDGSWSPWSKWSACGLDUTHWRESRECSDPA
PRNGGEECQCTDLDTRNCTSDLCVHTASGPEDVALYGS

Recombinant human
UNCER

GSHHHHHHGSDYKDDDDKGSGTDEGSEVLPDSFPSAPAERPLPY
FLQEPQDAYIVKNKPVELRCRAFPATQIYFKOCNGEWYSQNDHVT
QEGLDEATGLRVREVQIEVSRQQVEELFGLEDYWCQUVAWESA
GTTKSRRAYVRIAYLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVP
VAEVEWLKNEDVIDPTQDTNFLLTIDHNLIRQARLEDTANYTCVAK
NIVAKRRSTTATVIVYVNGGOWSSWAEWSEPCSNRCGRGWOAKRTR
TCTNPAPLNGGAFCEGQAFQKTACTTICPYDGAWTEWSKWSAC
STECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLCMGN
KKTLSDPNSHLLEASGDAALYGS

268

Recombinant human
UNCED

GEHHHHHHGSDYKDDDDKGSARGTONGEALPESIPSAPGTLPHF
IEEPDDAYHKSNPIALRCKARPAMQIFFKCNGEWVHQNEHVSEET
LDESSGLKVREVFINVTRQOQVEDFHGPEDYWCQCVAWSHLGTS
KERKASVRIAYLRKNFEQDPQGREVPIEGMIVLHCRPPEGVYPAAE
VEWLKNEEPIDSEQDENIDTRADHNLIRQARLSDESGNYTCMAANI
VAKRRBLSATVVWYVNGGWSESWTEWSACNYRCGRGWQOKRSERT
CTNPAPLNGCAFCECGMSVQKITCTSLCPVDGSWEVWSEWSVCS
PECEHLRIRECTAPPPRNGGKFCEGLSQESENCTDGLCILDKKPL
HEIKPQSIENASDGS

259

Recombinant human
DCC

GSHHHHHHGSDYKDDDDKGSHLQVTGFQIKAFTALRFLSEPSDA
VTMRGGNVLLDCSAESDRGVPVIKWKKDGIHLALGMDERKQQLS
NGSLLIGNILHERHHKPDEGLYQCEASLGDSGSHSRTAKVAVAGP
LRFLSQTESVTAFMGDTVLLKCEVIGEPMPTIHWQKNQQDLTPIP
GDSRVVVLPSGALQISRLAOPGDIGIYRCSARNPASSRTGNEAEVRI
LSDPGLHRQLYFLOQRPSNVWWAIEGKDAVLECCVSGYPPPSFTWLR
GEEVIQLRSKKYSLLGGSNLLISNVTDDDEGMYTCVYVTYKNENISA
SAELTVLVPPWFLNHPSNLYAYESMDIEFECTVSGKPVPTVNWM
KNGDVVIPSDYFQIVGGSNLRILGVVKSDEGFYQCVAENEAGNAQ
TSAQLIVPKPAIPSSSVLPSAPRDVWPVLVSSRFVRLEWRPPAEAK
GNIQTFTVFFSREGDNRERALNTTQPGSLOQLTVGNLKPEAMYTFR
VYAYNEWGPGESSQPIKVATQPELQVPGPVENLQAVSTSPTSILIT
WEPPAYANGPVQGYRLFCTEVSTGKEQNIEVDGLEYKLEGLKKF
TEYSLRFLAYNRYGPGVSTDDITVVTLSDVPSAPPONVSLEVVNS
RSIKVSWLPPPSGTONGFITGYKIRHRKTTRRGEMETLEPNNLWY
LFTGLEKGSQYSFQVEAMTVNGTGPPSNWY TAETPENDLDESQV
PDOPSSLHVRPOTNCIMSWTPPLNPNIVVRGYIIGYGVYGSPYAET
VRVDSKQRYYSIERLESSSHYVISLKAFNNAGEGVPLYESATTRS!
TEPTDPVDYYPLLDDFPTSVPDLSTPMLPPVGVQAVALTHDAVRY
SWADNSVPKNOKTSEVRLY TVRWRTSFSASAKYKSEDTTSLSYT
ATGLKPNTMYEFSYMVTKNRRSSTWSMTAHATTYEAAPTSAPKD
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LTVITREGKPRAVIVSWQPPLEANGKITAYILFYTLDKNIPIDDWIME
TISGDRLTHQIMDLNLDTMYYFRIQARNSKGVGPLSDPILFRTLKY
EHPDKMANDQGRHGDGCYWPVDTNLIDRSTLNEPPIGOMHPPH
GOVTPQKNSNGS

270

Recombinant human
UNCSC ~ig1 domain

only

GSHHHHHHGSSDSEVNQEAKPEVKPEVKPETHINLKYSDGSSEIF
FKIKKTTPLRRLMEAFAKRGGKEMDSLTFLYDGIEIGADQTPEDLD
MEDNDHEAHREQIGGGGSQODDDFFHELPETFPSDPPEPLPHFLIE
PEEAYIVEKNKPVNLYCKASPATQIYFKCNSEWVHAKDHIVDERVD

ETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTKERK
AYVRIAGS

Recombinant human
UNCSC ~igt and ig2

dornain

GSDPPEFPLPHFLIEPEEAYIVKNKPYNLY CKASPATQIYFKCONSEW
VHOKDHIVDERVDETSGLIVREVSIEISRQQAVEELFGRPEDYWCQC
VAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCR
PPEGIPVAEVEWLKNEDHDPVEDRNFYITIDHNLIKQARLSDTANY
TCVAKNIVAKRKSTTATVIVY VG S HHHHHH

272

Recombinant human
UNCEC ~ g1, 1g2 and
TEP-1 domain.

GSDPPEPLPHFLIEPEEAYIVKNKPVYNLY CKASPATQIYFKONSEW
VHQKDHIVDERVDETSGLIVREVSIEISRQQVEELFGPEDYWCQC
VAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSLEQEVLLQCR
PPEGIPVAEVEWLKNEDHDPVEDRNFYITIDHNLHKQARLSDTANY
TOVAKNIVAKRKSTTATVIVYVNGGWISTWTEWSVONSRCGRGYQ
KRTRTCTNPAPLNGGAFCEGQSVQKIACTTLCPVGSHHMHMHMH

273

Recombinant human
UNCEC -~ missing g1

domain.

GSRIAYLRKTFEQEPLGKEVSLEQEVLLOQCRPPEGIPVAEVEWLK
NEDHDPVEDRNFYITIDHNLUKQARLSDTANYTCVAKNIVAKRKST
TATVIVYVNGGWSTWTEWSVCONSRCGROYQKRTRTCTNPAPLN
GGAFCEGQESVAKIACTTLCPVDGRWTPWSKWSTCGTECTHWR
RRECTAPAPKNGGKDCDRGLYLQSKNCTDGLCMQGEHHHHHH

Human UNC5C g1
domain {amino acids
82-159)

PHFLIEPEEAYIVKNKPVYNLY CKASPATQIYFKONSEWVHQKDHIV
DERVDETSGLIVREVSIEISRQAQVEELFGPEDYWCQCVAWSSAGT
TKSRKAY

275

Human UNCS5C ig2
domain {amino acids
161-258)

RIAYLRKTFEGEPLGKEVSLEQEVLLOCRPPEGIPVAEVEWLKNE
DHDPVEDRNFYITIDHNLIKQARLSDTANYTCVAKNIVAKRKETTA
™V

278

Human UNCS5C TSP1
dornain {amino acids
260-314)

NGCWSTWTEWSVONSROGRGYQKRTRTCTNPAPLNGGAFCEG
QBVQKIACTTLCP

277

Human UNCSC TSPF2
domain {amino acids
316-288)

DERWTPWSKWSETCGTECTHWRRRECTAPAPKNGGKDCDGLVL
QSKNCTDGLCM

Table 1. Sequences referred fo in the present disclosure. VH= Heavy chain variable domain; Vi =Light
chain variable domain; CDR= Complementarity-Determining Region, CORL refers to CORs in the light
chain varfable domain {(numbered 1, 2 or 3 from N-ter); CDRH refers to CDRs in the heavy chain variable
domain ({(numbered 1, 2 or 3 from N-ter)}; FWR = Framework region, LFWR refers to an FWR in the light
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chain {numbered 1, 2, 3 or 4 from N-fer) whereas HFWR refers fo an FWR in the heavy chain (numbered
1, 2, 3or 4 from N-ler). “ATL_7is used as an aniibody identifier.

Examples

These examplas demanstrate the identification of potential therapeutic antibodies from a cohort of subjects
that have or at considered af risk of developing frontotemporal dementia or Parkinson's disease (PD)
{(Example 1), as well as their in vifro characterisation (Examples 2, 4 and 5) and oplimisation (Exampie 3).
Further antibodies were subsequently identified that display similar properties to those of Example 1 and 3
{(Exampls 6}, and the potential of these further antibodiss {0 detect soluble UNCSC in biological fluid
samples obtained from subjects, such as e.g. subjects treated with a therapeutic that is expected io affect

the level of scluble UNCAC in a treated subject, was demonstrated (Examples 7-13).

Materials and methods

Human and mouse UNCEC ELISA

UNCSC recombinant human antigen (Fo-tagged R&D Systems, #1005-UN; or in-house production from
HEK293F celis with N-terminal His or FLAG tag (SEQ ID NO: 98) - in-house human antigen was used to
confirm results were not driven by Fc tag) or mouse antigen (in-house production from HEK393F cells with
N-ferminal His or FLAG fag (SEQ D NO:87 -the expressed murine UNCSC exiraceliular domain comprises
AA 41-380 of the murine UNCSC sequence); rat antigen (SEQ 1D NG: 103); or cyno antigen (SEQ 1D NO:
104) were directly absorbed to an ELISA plate at 3ug/mi (50u!l per well) and incubated ovemight at 4°C.
The piate was washed with PBS. Plates were blocked with 200ul/well of blocking solution (1% BSA wiv in
PBS) for 1 hour at room temperature. Following this, the blocking solution was removed and antibodies to
be assessed wers diluted in dilution series (1M to 0.05nM) in blocking solution (1% BSA wiv in PBS) and
applisd {o the plate. Plates were incubatad at room temperature for 1 hour. The plate was washed with
PRS/O.1% Tween. Anti-Human 1gG HRP {Jackson ImmunoResearch; #108-035-007) was added to plate
and incubated for 1 hour at room temperature fo delect antibody binding. Ths plate was washed with
PBS/M.1% Tweesn and TMEBE solution (Life Technology; #002023) added. Plates were incubated for 5
minutes at room temperature prior to the addition of stopping solution {0.5M sulphuric acid). Absorbance
was read on Molecular Davices FilterMaxF5 plate reader at 450nm. Analysis was performed using a non-

linear fit curve fitling algorithim on GraphPad prism and ECS0 calculated.

Target deconvelution using Relrogenix profecmics

The pool of 20 antibodies used in this screen were 18 antibodies identified from FTD sample cohort
analysis, ons antibody from a Hunlington cohort and one positive control anti-PDL1 antibody. The
antibodies were mixed in equal proportions {(concentrations) to create the pool. The antibody pool was
screened at 4ug/mi, so each individual antibody within the pool was screened at 8.2ug/mi. The pool of
antibodies was screened for binding against fixed HEK283 cells/slides expressing the “Retrogenix library”
comprising duplicate 8019 human plasma membrane proteins, secreted and cell surface tethered human
secreted proteins and 397 human helerodimers. Screens were performed in duplicate. Antibody binding is
detected using an AlexaFluort47-labelied secondary antibody and scanning slides. UNCSC was identified

a5 a weak binder in one replicate and a very weak binder in the second replicate.
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Following this result, each antibody from the pool was lested individually for binding to rhlUNCSC protein
by ELISA.

Netrin-1 compeiifion assay

UNCSEC recombinant human antigen (R&D Systems; #1005-UN) or mouse antigen (in-house production}
were directly absorbed to ELISA piate at 3ug/mi (50ul per welly and incubated overnight at 4C. The plate
was washed with PBS. Plates were biocked with 200pl/well of blocking solution (1% BSA w/iv in PBS) for i
hour at room temperature. Following this, recombinant human Netrin 1 with C-terminal His tag (R&D
Systems; #6419-N1) or vehicle was added to the plate for a pre-incubation step at room temperature for 30
minutes. Netrin 1 conceniration was 200ug/mi for single point competition assay and in a dilution range
from 200ug/mi to G.003ug/mi. The assay was sel up in replicate wells to be able to detect both
ATL 0005262 antibody binding and Netrin 1 binding. ATL_0005262 (at 4ug/mi) was applied to the wells
containing Netrin 1 and was incubated at room temperature for 1 hour. The plate was then washed with
PBE/0.1% Tween. Anli-Human IgG HRP was added to plate (Jackson immunoResearch#108-035-087)
and incubated for 1 hour at room iemperature to detect antibody binding to UNCSC. Anti-His-HRF
{invitrogen #MA1-21315-HRP) was added to wells {0 dstect Nelrin 1 binding to UNCSEC. The plate was
washed with PBS/0.1% Tween and TMB solution {LifeTechnology; #002023) added. Plates were incubated
for 5 minutes at room temperature prior o the addition of slopping solution (0.5M suiphuric acid).

Absorbance read on Molecular Devices FilterMaxF5 plate reader at 450nm.

For the reverse experiment o see if Netrin-1 could displace ATL_0005252, UNCSC recombinant human
antigen (R&D Systems; #1005-UN) was directly absorbed 1o ELISA plate at 3ug/mi (304l per well) and
incubated overnight at 4C. The plate was washed with PES. Plates were blocksd with 200ul/well of blocking
solution (1% BSA wiv in PBS)} for 1 hour at room temperature. Following this, ATL_0005262 or negative
control antibody ATL_0005338 were added to the plates in a 12 point 3-fold dilution cuive starting from
866nM. Plates were incubated for 30 minutes at room terperature. Nelrin 1 was then added {o the wells
at a final concentration of 75nM, and incubatad at room temperature for 1 hour. The assay was sel up in
replicate wells 1o be able o detect both ATL_00058282 antibody binding and Netnin 1 binding. The plate was
then washed with PBS/Q1% Tween., Anti-Human [gG HRP was added to plate (Jackson
immunoRessarch#108-035-097) and incubatad for 1 hour at room lemperature to detect antibody binding
{o UNCSC. Anti-His-HRP (Invitrogen #MA1-21315-HRP) was added to wslls to detect Netrin 1 binding to
UNCSC. The plate was washed with PBS/A.1% Twesn and TMB solution (LifeTechnology; #002023)
added. Plates wers incubaled for 5 minutes at room temperature prior to the addition of stopping sclution

{0.5M sulphuric acid}. Absorbance read on Molecular Devices FilterMaxF5 plate reader at 450nm.

Neitrin-1 compeiifion assay

To determine if Nelrin-1 could displace phage-derived antibodies, UNCSO recombinant human antigen
(R&D Systems; #1005-UN) was directly absorbed to ELISA plates and incubated overnight at 4°C. The
plates were washed with PBS. Plates were blocked with 1 % BSA wiv in PBS blocking solution for 1 hour
at room temperature. Following this, the phage-derived antibodies (ATLS530- ATLE538) or negative control
antibody ATL 0005338 were added fo the plates in a dilution curve ranging from 1 pM to 0.1 pM (final

concentration; once Netrin-1 added). Plates were incubated for 30 minules at room temperature. Netrin-1
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(R&D Sysiems,; #5418-N1) was then addad to the wells at a final concentration of 75 oM, and incubated at
room temperature for 1 hour. The assay was set up in replicale wells to be able to delsct both antibody
binding UNCSC in the presence and absence of Nealrin-1, in addition to Netrin-1 binding UNCSC in the
presence of antibody. The plate was then washsad with PBS/0.1 % Tween. Anti-human igG HRP was added
{0 the plates {(Jackson ImmunoResearch;®108-035-087) and incubated for 1 hour at room temperature to
detect antibody binding to UNCSC. Anti-His-HRP (Invitrogen #MA1-21315-HRP)} was added {o wells to
detect Netlrin-1 binding to UNCSC. The piates were washed with PBS/0.1 % Tween and TMB solution
{LifeTechnology; #002023) added. Plates were incubatad for 5 minutes al room temperature prior {o the
addition of stopping solution (0.5 M sulphuric acid). Absorbance was read on a Malecular Devices
FiterMaxF5 plate reader at 450 nm. Analysis was performed using a non-linear fit curve fitting algorithm on
GraphPad prism and EC50 calculated.

{mmunochistochemistry

C578L/8 nalve mouse brains were cryopreserved via snap freezing in OCT, sectioned using a cryostal
onto glass slides and stored at -20°C until use. Slides were thawed and air-dried prior to fixation in neuiral
buffered formalin (10 %) for 10 minutes and washed in PBS-Triton X (0.5 %) for 30 minutes. Hydrophabic
barriers were drawn around each lissue seclion and blocked with appropriate blocking solution (1 % B3A,
10 % FBS, & mM EDTA, 0.3 M giveine in PBS-Tx 0.5 %) with addition of either Clusterin (R&D Systems
cat. # 2037-HS-050), Netrin-4 (R&D Systems cal. # 1254-N4-025/CF) or Netrin-1 (R&D Systems cat. #
§419-N1-025/CF} |10 nMj for 1 hour. Blocking solulion was removed and primary antibodies added in the
same blocking buffer (ATLX-1282/ATL_ 5262 [10 ug/mil) overnight at 4 degrees. Slides were washed 3
fimes with PBS-Tx (0.5 %) 5 minutes each, followed by addition of secondary antibody anti-human 1gG
DyLight® 594 {Abcam cat. # ab87005) {2.5 ug/mi] and DAPI 0.1 ug/mill (Thermo Sclentific cat. # 62248} in
respective buffer for 90 minutes at room lemperalurs, washed and mounied with coverslips using
VactaShield anti-fade mounting medium (Veclor Labs cat. # H-1200-10). Images of slides were acquirad
using Molecutar Devices PICO and analysis performad using FIJI to threshold and measure images,

GraphPad t-tests were performed for significancs valuss,

Flow Cyfometry
The nuclestide segquences encoding canonical UNC3C (SEQ 1D NO: 88) and mutated UNCSC T835M

variant (SEQ ID NO: 110) were cioned into the lentiviral transfer vector pCDH-EF 1c-MCS-(PGK-GFP-T2A-
Puro) (System Bivaciences; #CD813A-1) and confirmad with sanger sequencing. Lentiviral particles wers
produced in the 2837 cell ine (ATCC; #CRL-32186) using TransiT-VirusGEN Transfection Reagent (Mirus;
FMIR 6700) and pPACKHT HIV Lentivector Packaging Kit {System Biosciences; # LVS00A-1). Stable cell
lines were generatad by transduction of HEK-283 cell line (ECACC; #CRL-1573} with lentiviral particies
and subsequent selection of successfully transduced cells with puromycin (Gibco™; & A1113803) at 1
ug/mi. Overaxpressing cell lines were monitored for GFP expression and cultured in the presence of
selection antibiclic.

For the detection of surface antigens, HEK-293 cells as well as celi lines expressing UNCSC, mutated
UNCEC T835M and emply veclor (EV) conirol were harvested using non-enzymatic dissociation buffer
(CORNING; cat # 25-058-Cl). Cells were then iabelled with viability dye eF780 (Invitrogen; #853-0865),
washed with FACS buffer (DPRS, Gibco; #14180-169, 2% FBS, LSG; #8-001A-USDA) and incubated with
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the antibodies at 100 yg/mi (0.68 nM), in triplicate, for 1 h at 4°C. Celis wers then washed twice with the
FACS buffer and incubated with the secondary deleclion anti-lgG APC antibody (clone 1S11-382.2.3,
Miltenyi; £ 130-118-772) for 30 minutss at 4°C. Cells were then washed fwice, resuspended in FACS buffer
and analysed using NovoCyle Penieon Fiow Cylometer {Agilent). Compensation was performed
automatically using NovoExpress sofiware (Agilent) and samples labelled with individual fluorochromes.
Detaction pararnetsrs for sach fluorochrome are set out in Table 3 bslow. Dala analysis was performed

using Flowdo software (BD).

Fluorochrome | Detection Channel Excitation Betaction
GFP B525 488 525/45
APC R&67 837 867/30
k780 R780 6837 780/80

Table 2. Flow cylometry detsction paramsters

The percentage of APC positive cells (IgG™ cells) as well as IgG-AFC median fluorescence intensity (MFI)
were measured in the population gated on single/viable/cells. The HEK-293 cell line was used as the

negative control for APC (IgG7) galing and the background signal was sublracled from the resuils.

Refrogenix Analysis

This was performed by Charles River (UK) using their proprietary Retrogenix Cell Microarray Technology
{see www criver.comyproducts-services/discovery-seivices/screening-and-profiling-assays/retrogenix-cell-

microarray-lechnology).

X-rav crystaflography

Recombinant human UNCBC was produced in ExpiHEK283 by transient transfection of a construct
corresponding to ig domains 1 and 2 and purified via a C-lerminal hexahistidine tag (SEQ D NO: 111). The
Fab fragment of ATL_ 5262 was produced by transient transfection of ExpiCHC and purified via the Cut
domain. Both componsnis were purified by SEC, mixed togethsr to form the complex and screensd for
crystalfisation using commercial crystallisation screens. X-ray diffraction data was collected from crystals
grown in 22 % PEG Smear Broad, 0.1 M Bicine pH 9.3 (among many other formulations that had a similar
composilion and pH}. Data was auloprocessed with Xia2/Dials and used for molecular replacement with
the program FPhaser using a truncated “Nelrin receptor UNCSC” monomar (UniProt ID DERE16 AlphaFold
model) and a Fab heterodimer (PDB {D 6CNR) as search modeals. The original data from autoprocessing
was reindexed to P8522 (space group of the protein crystal} and the model was taken through several
rounds of interaclive model rebuilding with the program Coot and refinement with Refmac, and finally
manual and aulomatic solvent building with ARPAWARP, to producs the final model. Data collection and
refinement statistics are sat out in Table 4. The model contains one molecule each of the Fab heavy and
light chains and ane molecuia of UNCEC in the asymmetric unit. The asymmetric unit is the area within the
crysial attice that contains the molecules that are repeated throughout the crystal. Finding only one copy
of each the Fab and antigen, in combination with analysis of how the repealing units interact with each

other here show that there are no other biclogically relevant inleractions e.g. dimerisation of the targetl.
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ATL 5262 Fab ~ UNCSEC igi-2
Wavelength (A) 0.8537
Resclution range (A) 83.51-227 (2.351-227)
Space group P6522
Unit cell 83,9251 A, 83.0251 A, 381.085 A, 90°, 00°, 120°
Total reflections 1491857 (142455}
Uniqgue reflections 38062 (3670)
Multiplicity 38.2 (38.8)
Complstensss (%) 98.94 (80.87)
Mean I/sigma(l) 16.60 (0.37)
Wiison B-factor 71.71
R-merge 01384 5.711)
R-meas 0.1413 (5.786}
R-pim 0.02248 (£.9228)
CC1i21 -0.373
CCr i -0.737
Reflections used in refinement 38042 {3858)
Reflections used for R-free 1924 (201)
R-work 0.2694 (0.4389)
R-fres 0.3332 {0.4530)
CCwork) 0.828 (0.288)
CC(free) 0.908 (0.273)
Number of non-hydrogan atoms 4821

Macromaolacules 4812

Ligands 0

Solvent 9
Protein residues £§22
RMS(bonds) 0.008
RMS{(anglas) 1.68
Ramachandran favored (%) 87.3
Ramachandran allowad (%) 8.96
Ramachandran outliers (%) 3.75
Rotamer outliers (%) 10.36
Clashscore 15.26
Average B-factor 82.2

Macromolecules 82.28

Solvent 52.57

Table 3. Dala collection and refinement stalistics. Statistics for the highest-resolution shell are shown in
parentheses.

Fhage display
A phage library of scFv molecules displayed on an M13 phage was generated by cloning the heavy chain

variable region (VH) repertoire of subjects SU_0000856 and SU_0000887 into a sub-library of phagemid
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vectors with fight chain variable region (VL) segusences from healthy donors. A phage display library of a

size 1.388 clones was gensratsd.

The following reagents were used:
- Hyper phage {1.5e12 cfu/ml} from Progen, Germany catalogue number PRHYPE, K07deltaphil

{used in Phage display and phage ELISA);
Helper phage (el cfu/ml) from Invilrogen, USA calalogue number 18311-019 ( used in Phage
display and phage ELISA);
UNCEC_HUMAN  eantigen (SEQ 1D NO: 194) produced In-house (in house number
UNCSC_HUMAN_C08 (Alchemal) res41-380 Batch#004) {used in Phage Dispiay and Phage
ELISA)
UNCESC _human from R&D Sysiems, LISA catalogue number 1005-UN-050 (used in Phage Display)

FPhage ELISA on scFv derived from phage display

Phages were prepared by culturing each phagemid-carrying TG1 clone from a glycerol stock in 100 ui of
ZTYAG 2TY media supplemenied with 100 ug/ml ampicillin and 2 % glucose) at 37°C with aeration 1o
optical density ODB00=0.6 followed by rescue with heiper or hyper phage added at MO! 10 (Invitrogen, cat:
18311-019 and Progen, cal: PRHYPE, KO7deltaplll, respectively) for 1 hour and media change 1o 2TYAK
(23TY media supplemented with 100 ug/mi ampicillin and 50 mg/ml kanamycin}. The cultures were then
incubated overnight at 25°C with good aeration and next day the phages were separated from bacleria by
centrifugation for 10 minutes at 3200 rpm. The phage-coniaining supematant was transferred to a new

piate and blocked with 3 % milk wiv in PBS.

UNCSC recombinant human antigen {n-house, UNC5C_HUMAN 008 (Alchemab) res41-380 Balch#004)
or negative conlrol Lysozyme (MP Biomadicals #185303) were directly absorbed to ELISA piate al 3 pg/mi
{50 ul per well) and incubated overnight at 4°C. Each anligen-coatad plale was washed with PES and
blocked with 200 uliwell of blocking solution (3 % milk wiv in PBS) for 1 hour at room temperature. Following
this, the blocking solution was removed and blocked phage samples to be assessed were applied (o the
plates. Plates ware incubated at room temperature for 1 hour. Each plate was washed with PES/0.1 %
Tween and incubated with anti-M13 HRP (Sino Biological, #11873-MMOST-H) for 1 hour at room
temperature to detect phage binding. The plates were washed with PBS8/0.1 % Tween and TMB solution
{Life Technology,; #002023) added. Plates wers incubated for 5 minutes at room lemperaturs prior to the
addition of stopping solution (0.5 M sulphuric acid). Absorbance was read on a Molecular Devices

FilterMaxF 5 plate reader at 450 nm.

Screening G binding fo UNGSC
To determine binding of the IgG antibodias 1o UNCS5C, UNCSC_Fo (R&D Systems #1005-UN), or in-house

production from HEK283F cells with N-derminal His-lag or negalive control Lysozyme (MP Biomedicals

#195303) were directly absorbed to an ELISA plate at 1 yg/m! and incubaled overnight at 4°C. The plate
was washed with PBS. Plales were blocked with 1 % BSA wiv in PBS blocking solution for 1 hour al room
ternperature. Following this, the blocking solution was removed and antibodies 1o be assessed were diluted

in dilution series (2 uM io 0.4 pM;} in blocking solution (1 % BSA wiv in PBS) and applied {o the plate. Plales
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were incubated at room temperaturs for 1 hour. The plale was washed with PBS/0.1 % Tween. Anti-Human
IgG HRP (Jackson ImmunoResearch; #108-035-097) was added to the plate and incubated for 1 hour at
room {ernperaturs to detect antibody binding. The plate was washad with PBS/0.1 % Tween and TMB
solution (Life Technology; $#002023) added. Plates were incubated for 5 minutas at room temperature prior
o the addition of stopping solution (0.5 M suiphuric acid). Absorbance was read on a Molecular Devicas
FiltarMaxF5 plate reader at 450 nm. Analysis was performed using a non-linsar fit curve filting algorithm on
GraphPad prism and EC50 cailculated.

ELISA - Antigen capture by anti-UNCSC antibody and detection by anfi-His-HRP

Nunc Maxisorp 98 well ELISA plates were coated with Sug/mi ATLSS32, ATLE533, ATLES24 or isolype
control antibody ATLS338. Antibodies were diluted in PBS and coated at S0yl per well, and incubated
avernight at 2-8°C. Plates were washed 3 x with PBS/0.05% Tween (PBS-T) and the plate blocked with 3%
BSA in PBS for 1 hour at room temperature. Recombinant human UNCSC with a C-terminal His tag (GEQ

{0 NO: 283) or irrelevant antigen were diluted in PBS/1% BEA and 50ui added per well. The plates weare
incubated for 1 hour at room temperature before washing 3 x in PBS-T. His-tagged antigen was delecled
with 50ul of 1:5000 dilution of anti-His HRP (invitrogen #MA1-21315-HRF) incubated for 1 hour at room
{femperature in the dark. Plates were washed twice with PBS before deteclion with TMEB (Pierce #34021),
stopped with 0.5M suiphuric acid. Absorbance at 450nm and 570nm were measured on a CLARIOstar Plus

piate reader.

ELISA — Sandwich immunoassay formal with AF1008 defection

Nunc Maxisorp 88 wsll ELISA plates were coaled with 3ug/mi of ATLEB32, ATLES3Z, ATLES34, ATLE537
or isolype control antibody ATLS338. Antibodies were diluted in PBS and coated at 50ul par well, and
incubated overnight at 2-8°C. Plates ware washad 3 x with PBS/0.05% Tween (PBS-T) and the plate
blocked with 5% chicken serum (VWR #S050H-1000) in PBS for 1 hour at room temperature, Recombinant
human UNCSHC (SEQ 1D NO: 263) or lysozyme were diluted in PBS/S% chicken serum and 50ul added per
well, Antigen was incubated for 1 hour at room temperature bafors washing 3 x in PBS-T. Captured UNC5C
was detected with 50ui of 1:1000 dilution of goat polyclonal anti-UNC53 antibody (Biotechns #AF1005) and

incubated for 1 hour at room tamperature. Plates were washed 3x with PBS-T then 30ul per wall added of

1:10,000 diluted mouse anti-goat polyclonal horseradish peroxidase (HRP}-labelled secondary antibody
{Sigma AB452), incubated for 1 hour at room temperaiurs in the dark. Plates were washed twice with PBS
before dalection with TMB (Pierce 34021), stopped with {.5M sulphuric acid. Absorbance at 450nm and

570nm were maasured on a CLARICstar Plus plate readsr.

ELISA - Anfigen down formeat for domain binding assessment

Nunc Maxisorp 86 well ELISA plates were coated with 3ug/mi of antigen (various truncated versions of
UNCSC: full recombinant human UNCEC (BEQ 1D NO: 283), recombinant human UNCSC with ig1 domain
only (GEQ D NQ: 27{1), recombinant human UNCEC with 1gt and ig2 domain (SEQ 1D NO: 271},
recombinant human UNCSC with ig1, Ig2 and TSP-1 domain (SEQ 1D NO: 272), and recombinant human
UNCS5C missing ig1 domain only (SEQ D NO: 273)). Antigen was diluted in PBS and coated at 50ul per
well, and incubated overnight at 2-8°C. Plates were washed 3 x with PBS/0.05% Tween (PBS-T) and the
plate blocked with 5% chicken serum (VWR #3S050H-1000) in PES for 1 hour al room temperature.
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ATLE532, ATLE533, ATLBS34, ATLES3Y and ATLS338 (isotype conirob were each made up in PBS al
18ug/mi {o act as detsction antibodies. 50ul antibody was added per well and incubated for 1 hour at room
femperature before washing 3 x in PES-T. Rabbit anti-hurnan polyclonal HRP-labslled sacondary antibody
{Abcam #ab716{) was diluted 1:5000 in PBS and added 50yl per well for 1 hour at room temperature in
the dark. Plates were washed twice with PES before detection with TMB (Plerce 834021}, stopped with

{3.5M sulphuric acid. Absorbance at 450nm and 570nm were measured on a CLARIOstar Plus plate reader.

Mesoscale Discovery (MSD) Assay - ATLE532 capture with AF1005 defection

MSED Small Spot Streptavidin plates (MSD #L.455A-1) were blocked for 1 hour with 1504l per well of 5%
chicken serum, and incubated at room tempesrature with shaking. Plales were then coaled with 3ug/mi
biotinylated (avi-tagged) ATLB532 antibody diluted in PBS, 254 per well and incubated overnight at 2-8°C.
Plates were washed 3 x with PBS-T. The antigens tested were: recombinant human UNCAC (SEQ 1D NO:
263}, recombinant mouse UNCSC (SEQ D NO: 264}, recombinant Cyno UNCSC (SEQ 1D NO: 265),
recombinant human UNCSA (SEQ D NO: 288), recombinant human UNCSB (SEQ 1D NO: 287),
recombinant human UNC3D (SEQ 1D NO: 268), recombinant human Nelrin receptor DCC (SEQ D NO:
269), SH-SYLY lysate, SH-SYSY media (SH-SY2Y cells express UNCSC and are used here fo confirm the

assay recognises endogenous UNCSC, not only recombinant; see “SH-SY8BY lysales for endogenous

UNCSC Defection” below for preparation). Antigen was diluted in PBS and added 25ui per well. Plales were
incubated for 2 hours al room temperature, with shaking. Plates were washed 3 x with TBS-T and goat
polyclonal anti-UNCSC detection antibody (Biotechne #AF1005) added at 0.5ug/mi diluted in PBS, 25ui per
well incubated at room temperature for 1 hour with shaking. Plates were washed 3 x with TBS-T. Donkey
anti-goat polyclonal sulfo-tagged secondary anlibody (MSD #R32AG-1}) at 0.25pg/mi was added 25ui per
well and incubated for 1 hour at room temperature with shaking. Plates wers washed 3 x with TBS-T and
150ut of 2 ¥ Read buffer T (MSD #RE2TC-3,; a Tris-based buffer containing tripropylamine (TPA} as a co-
reactant for ight gansration) was added per well. Plates were rsad on an MSD QuickPlex SQ120MM.

To test impact of ATLX1282 on assay perlormance, all sleps weare performead as described above, except
that recombinant human UNCSC (and ATLX1282 (10ug/mi ATLX1282, 100ug/mi ATLX1282, or 100ug/mi

ATLE338 (isotype control)) were combined just prior to antigen incubation.

MSD — performance in plasma, serum and arfificial CSF

Plasma from € healthy individuals was obtained from NHS Blood and Transplant (NHS BT). An additional
5 healthy individual donor samples were poolad (Pool 1). A commercial plasma pool {pool 2} was obtained
from CosmoBio (KOJ-12250210) and a commercial serum pool from TebuBio (HOSSHSER-ABP100mi).
Artificial cerebrospinal fluid (CSF) was purchased from Biolechne #3525) and 2% FBS added before use.
To test any impact of matrix interferance on assay recovery, recombinant human UNCSC (SEQ ID NO:
283) was spiked into PBS and each of the above biclogical matrices and signal compared. For the 10%
matrix experiments UNCSC was spiked at 10x the desired final concentration intc PBS and each neat
matrix, and then diluted 1 in 10, For the 50% plasma experiment, UNCEC was spiked at 2 x desirad final

conceniration in PBS or neal plasma then diluled 1 in 2.

Anfigens used in ELISA and MSD

{ Antigen name | Aming acid sequence | Use
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Racombinant hurnan UNCSC SEQ ID NO: 283 Antigen in ELISA and MSD
Recombinani mouse UNCEC SEQID NO: 264 Antigen in ELISA and MSD
Recombinant Cyno UNCSC SEQID NO: 285 Antigen in ELISA and MED
Racombinant human UNC3A SEQID NO: 266 Antigen in ELISA and MSD to prove
speacificily of assay for UNCEC.
Racombinant hurmnan UNCSB SEQ D NO: 267 Antigen in ELISA and MSD to prove
specificily of assay for UNCSC.
Recombinant human UNCSD SEQ D NO: 268 Antigen in ELISA and MSD to prove
specificity of assay for UNCSC.
Recombinant  human Netrin | SEQ 1D NO: 268 Antigen in ELISA and M&D o prove
recaptor DCC specificity of assay for UNCSC.
Recombinant human UNCAC with | SEQ D NO: 270 Antigen in ELISA - to identify
ig1 domain only binding domain
Racombinant human UNCSC with | SEQ D NO: 271 Antigen in ELISA — to identily
ig1 and ig2 domain binding domain
Racombinant human UNCSC with | SEQ ID NO: 272 Antigen in ELISA — {0 identify
ig1, Ig2 and TSP-1 domain. binding domain
Recombinant  human  UNCSC | SEQ D NO: 273 Antigen in ELISA — to identify
missing lg1 domain only binding domain

Table 5. Recombinant proteins used for ELISA and MSD experiments. All antigens above were
manufactured in house.

SH-SYSY lysates for endogencus UNCEC Deleclion
SH-8Y5Y cells were cultured to 80% conflusnce in a T125cm flask. Media was removed and cells washed

with ice cold PBS. 2.5mi of lysis buffer (50mM Tris-HCH {15568025, Invitrogen), 50mM Na(l (24740011,

Invitrogen), 1% Triton-X {79284, Sigma) with protease inhibitor (Abcam #ab85821) was added to the fiask.
Cells in lysis buffer were scraped and transferrad into an Eppendorf tube. Lysate was sonicated on ice for
20 minutes and then lsft to stand until debris settled. Clear supernatant was removed info a fresh tube,

aliquoted and frozen at ~-80°C.

MSD — Measurement of soluble UNCSEC in healthy confrol, rheumatoid arthritis, ALS, RBD, PD and AD
patient plasma samples
MSED Small Spot Streptavidin plates (MSD #L455A-1) wers blocked for 1 hour with 150ul per well of 5%

chicken serum, room temperature incubation with shaking. Plates were then coated with 3ug/mi bictinylated
{avi-tagged) ATLES32 diluted in PBS, 25ul per weall and incubated for 2 hours at room temperaturs with
shaking. Plales were washed 3 x with TBS-T. Plasma samples were diluted 1 in 2 or 1 in 4 in PBS/S%
chicken serum and 25ul of diluled sample added per well Spiked plasma QO controls with known
concentrations of UNCSC and SH-8YEY lysates as endogenocus positive controls were included on each
plate. Plates were incubated for 2 hours at room temperature, with shaking. Plates were washed 3 x with
TRES-T and goat polyclonal anti-UNCEC detection antibody (Biotechne #AF10035) added at 0.5ug/mi diluted
in PBS/5% chicken serum, 25ul per well and incubated at room temperature for 1 hour with shaking. Plales
were washed 3 x with TBS-T. Anti-goat sulfo delection antibody (MSD #R32AG-1) at 0.25ug/ml in PBS/S%
chicken serum was added 25ul per well and incubated for 1 hour at room temperature with shaking. Plales
were washed 3 x with TBE-T and 150ul of 2 x Read buffer T (MSD #RO27TC-3, a Tris-based buffar containing
fripropylamine (TPA) as a co-reactant for light generation) was added per well. Plates were read on an
MED QuickPlex SQ120MM.
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Total protein lsvels were measured by bicinchoninic acid (BCA) assay (ThermoFisher/Pierce #23225) as

pear kit instructions and soluble UNCSC levels were normalisad to otal prolein levels,

MED assay of samples from cvnomoigus monkevs administered anfi-UNCSEC antibody ATLX {282

Cynomoigus monkeys were dosed once per waek with 10, 30 or 100mg/kg ATLX1282, 2 animals per dose
group. Following day 1 and day 22 dosing, serum samples were collected at 1, 8, 24, 48, 72 or 168 hours
post dose. Blood was collecied into a serum separator fube, invertad several times o mix and allowed {o
clot at room temperature for at least 30 minuies. Samples were then centrifuged, and serum collected.
Serum was frozen at -80°C prior to analysis. The MSD assay was performed as described above for
measurement of human samples except that QC samples were made in corresponding appropriate matrix

{cynomelgus serumy.

MSD assay of samples from tNLS mice administered anfi-lUNCEC anfibody ATIX1282
NEFH-ITA x hTDP-43ANLS bigenic mice (fNLS mice)} were treated with 80mg/kg isotype control antibody

or §, 20 or 80mg/kg of ATLX1282. Mice were dosed twice a week from age 5 weeks until age 12 weeks.

At 12 weeks of age terminal bleeds were collecied into K2EDTA tubes and processed fo plasma by
centrifugation for 15 minules at 3,000g al 5°C in a refrigerated centrifuge. Plasma was stored at -80°C prior
{0 analysis. The MSD assay was performed as described above for measurement of human samples except
that QC samples were made in corresponding appropriate matrix (mouse plasma). Significance by Kruskal-

Wallis test (non-normal distribution).

EXAMPLE 1~ Convergence analysis

Convergent sequence clusters derived from the antibody repericire of rasilisnt groups of individuals can be
used to identify disease-specific antibody sequences. The present inventors sought o identify candidate
protective antibodies from Frontolemporal dementia (FTD)-resifient individuals from a cohort of FTD
patients (Genetic FTD Iniligtive (GENF), www.genfi.org/). FTD encompasses sevaral types of dementia
impacting frontal and temporal lobes of the brain, and major genelic risk factors are GRN and CSorf72

mutations.

Resilience to FTD was defined as individuals not developing disease despile being within the fop 33% of
the cumulative age of onset of frontolemporal dementia and the presence of GRN or C8orf72 mutations.
From the total cohort of over 1000 individuals, the 22 most highly resilient individuals were selected.
Sequencing of the antibody repertoires of these resilient patienis revealed a convergent heavy chain
variable (VH) sequence among three highly resilient individuals (See Figure 1 for workflow used to identily
convergsnt VH sequences from the FTD datassl). The probability of all three individuals producing this
antibody by chance is extramely low. i is likely that this particular seguence was highly salscted for and

thus advaniageous {o the individual

The VH sequsnce was subsequently paired with a VL using a transformer-based modsl comprising an

encoder-decoder model trained on a corpus of paired VH-VL sequences. Further details on how such a
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model may be trained and used is provided in WO2022/223451. The trained modsl takes a VH sequence

as input and generates a single complementary VL sequsance as output.

The resulting antibody, ATL_5262 (ATL_0005262) was included in a proleomics array for targst
deconvolution, identifying the Natrin receptor UNCSC as ils target (data not shown). Binding of ATL_5262
to UNCSC was confirmed by ELISA (Figure 2).

interestingly, UNCSC antibodies were subsequently ideniified across reperioires derived from subjects who
are resilient {o neurcdegeneration (Figure 3). in particular, the heavy chain sequence of ATL_5262 was
used as a probe to search similar sequences in an unpublished repertoire database derived from
neurodegeneration. Sequences with high homology weare found in a resilient Alzheimer’s disease subject
(individual showing slow cognitive progression); a subject with resilience for Parkinson’s disease
(prodromal REM sieep behaviour disorder (RBD) but no Parkinson’s diagnosis); three subjects with
resifience for FTD (carriars of high-risk mutations and older age but no progression fo FTD); and resilient
centenarians with no symptoms of neurodegeneration (Figure 3). Sequencas were also found in cognitively
healthy controls — predominantly individuals over 80 years of age. Notably there is an absence of UNCS5C
antibodies in so -called “Frogressors” from these cohorts, with exception to SU_0001278 who has a
diagnosis of Parkinson’s disease and Mild Cognilive Impairment. PD subject SU_0001278 is ‘Unclassified’
since they were initially included in the cohort as a healthy conirol, but subsequently declassified since they
have suspected REM sleep behaviour disorder. Since they have no PD diagnosis they are ‘potentially
resilient’. All the sequences identified, referred to herein as "ATL_5282 homologues”, have the same V and
J gene as ATLS282 VH and al most 2AA mismalches across the junclion region. Figure 7 shows a VH
ssquence alignment of repressantative ATL_5282 homologous sequsnces ATL_8187 and ATL_8191 (SEQ
D NOC: 112-113). The representaiive VH sequences of the ATL_ 5262 homgologuss were subseguently
paired with the VL of ATL_5262 (S8EQ 1D NO: 8) and produced as IgG1 Fe NULL antibodies. The VH of
these antibodies had at least 80% sequence identify with the sequence of the VH of ATL_5262 (in particular
8187 84.87%, 6181:80.82%- for reference the 5282 derivative antibody 6178 has 84.968% VH sequence
identity with the VH of ATL_5262, all determined using Clustal}. Antibodies 6187 and 6191 both had EC50
for binding to ECS0 below 107 {determined by ELISA). These antibodies have 0 or 1 mutation in the VH
CDR2 compared to ATL_5262 (at most 1 mutation at position 117 in IMGT numbering, Y1173} and up to
3 mutations in each of the VH CDR2 and CDR1 compared to ATL_5282. Both ATL_8178 and ATL_8191
had a mutated variable region and IGHG1 constant region, which indicates that class-switch recombination
and affinity maturation through somatic hypsrmutation have occurred, and thus that most likely therse has
been a germinal centre-induced immune response 1o antigen (ses Table 8). These highly mutated class
switchad sequences are likely from memory B cells, which are typically more specific to the antigen than a

naive B cell.

The fact that UNCSC antibodies could be found in resifient individuals in these cohoris highlights the

relevance of UNCSC as a therapeutic target in various nsurodegeneralive conditions.

The identified homologues were subsequently fested for binding to UNCAC by ELISA and the results are
shown in Table 8.
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Antibody 1D
Subject
Disease status
Sex {age)
Sequence
features
AA mismaiches
{vs ATL5262 full
W}

ATLEY

a
o
~f

7(* {1 SU_00 | Cognitively Highly mutated anc
_ Female (82} ) -
3 00448 hiealthy control IGHG1-class switched

-
20

ATLE191 SU_00 - ) Mutated and IGHG 1~
PD-unclassified | Male (83} 12
™} 01278 class switched

Table 6. Characleristics of ATL_5282 homologues. Highly mutated: >20 mutations (indicative of a response

{o antigen exposure). {*) indicate antibodies with an ELISA binding profile similar {o ATLS262.

EXAMPLE 2 — Compelition with Netrin 1

To determine whether ATL_5282 competes for the same binding site as the UNCSC ligand, Netrin 1, a
competition assay was performed.

Briefly, ELISA plates ware coated with 45nM UNCSC and pre-incubated with 3uM Netrin 1 for 30 minutes
prior {o adding 27nM ATL_5282, or a negative control anli-fluorescein antibody labelled "ATL_5338".
Figure 4A shows that Netrin 1 could be detectsd in wells containing UNCSC alone, UNCAC and ATLS262,
and UNCSC and ATL 5338, indicating that Netrin 1 inhibits binding of ATL_5282 to UNCSC. Figure 4B
shows that ATL_5262 could only be detected in wells not preincubated with Netrin 1, confirming that
ATL_5262 binds to UNCSC and this binding is inhibited by Netrin 1. Figure 4B further shows that the conirol
antibody ATL_5338 does not bind to UNC5C.

To determine whether Netrin 1 inhibits ATL_5282 binding to UNC5C in a concentration-dependent manner,
a 12-point dilution series of Netrin 1, siarling at 3uM, was performed and binding of ATL_52862 to UNCSC
was assessed using ELISA (Figure 8). Figure & shows that Netrin 1 inhibits binding of ATL_5262 1o UNCS5C
in a concantration-dependent manner.

To test whether Netrin 1 is able to compete with ATL_5262 already bound fo UNCSC, ELISA plates were
coated with 45nM UNCAEC and preincubated with a 12-point dilution series of ATL_5262, starling at 666nM
for 30 minutes prior to adding 75nM Nelrin 1 (Figure 8). Figure 8 shows that Netrin 1 is able to oulcompele
ATL 5262 binding as indicated by the "ATL_0005262 +Netrin 1 curve” being shifted to the right compared
with “ATL_0005282 alone”, i.e. anly at high concenirations of ATL_5262, can ATL_5262 partly ouicompete
Netrin 1. Similarly, only al the highest concentration of ATL_5262 was a small decrease in Netrin signal
detected. As expecied, no binding signal was observed for wells incubated with UNCSC and conirol
antibody ATL_5338&,

Together, these data show that Netrin 1 inhibils binding of ATL_5282 to UNCSBC in a concentration-
depsndent manner, indicating that ATL_5282 competes {or the same binding site in UNCSC as Netlrin 1.
ATL 5282 may thus act as a Nelrin 1 mimic. To the best of the inventors’ knowledge, the antibodies

described hersin are the first antibodiss that bind UNCSC and compets with binding of nelrin 1.
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EXAMPLE 2~ Antibody variants

To identify lead antibodies with oplimal development characterisiics, varianis of the VH (SEGQ 1D NO: 1)
and VL sequence (SEQ D NQ: 9) of ATL_5282 were generated and their binding potency to UNCSC was
tested using direct ELISA for binding 1o human UNCSC and mouse UNCEC,

in order to gensrate VH variants, the ATL_ 5262 sequence was compared with the VH germiine sequsance
and found o have five amino acid substilutions compared with the germline sequence. Reverling
sequences (o germiline typically reduces immunogenicity and improves antibody expression and stability.
Therefore, one VH variant tested was the germiine reversed VH framework ssquences, ATL_8033 SEQ D
NO: 2). To identily if any speacific reversion to germline was dalrimental to antibody expression or binding
activity partially germiine reversad VH framework sequences were generated with 4 out of 5 germiline
mutations - that is all germline reversions minus one position remaining identical to the VH of ATL_5282
(ATL_ 8034 (SEQ 1D NO:3); ATL_8035 (SEQ 1D NO: 4); ATL_8038 (SEQ 1D NO: 5);, ATL_8037 (SEQID
NO: 8); ATL_6038 (SEQ 1D NO: 7). in addition, a VH sequencs of ATL 5262 with liability removal mutation
T82K (using IMGT numbering) (ATL_6039) (SEQ ID NO: 8) was also generated, (see Table 7). All
antibodies were expresssed using the ATL_5262 VL chain (SEQ 1D NO: 8).

All antibodies tested were 1gG1 variants L234AAZI5A (LALAY, Lo, IgG1 varants compriaing L2348A 2354
aubstitutions reducing binding to tha igl Fo receptors FoyRi, FoyRY and FeyRIH as wall as to complament

component Glg, reducing Fe-madiated toxicity (Lund J, st al. 1881}

Antibodies {AA seq numbering} ECS0 (M) IGMT numbering
ATL_0006033 (fuli germiine) 4.77E-08
ATL 0008034 {(germiine - T35} 8.81E£-08 gerimiine — T40
ATL_0006035 (germiine - R44) 9.74E-08 germiine — R49
ATL_00080386 (germiine - Q58) 5.38E-0¢ germiing — Q87
ATL_0008037 (germifine - 171) 551E-08 germiine — 180
ATL_ 0008038 {(germiine - H77) 4.82E-08 germiine — H36
ATL 0008039 (T73K) 1.08E-08 T82K
ATL_0005262 3.48E-08

Tabie 7. EC50 values for VH variant antibodies fested in ELISA.

Reversing the entire ATL_5262 VH sequence to germiine increases the ECS0, and therefore reduces
potency, over 10-foid comparad with ATL_5262 (Table 7 and Figure 8). All variants with germiine reversion
QB7Y (MGT) (ATL_8033; 6034, 6035; 6037, and 8038) show reduced binding aclivity in ELISA (Figure 8),
reflected in an increased EC50 value. it is therefore desirable to keep ghtamine (Q) at IMGT position 67
s as o maintain the degree of UNCSC binding observed for ATL_52862. The inventors further observed
that mutating IMGT position 82 of the VH to a lysine (K) in order to reduce the risk of aspariate (T)
isomerisation, enhances binding of the resulling antibody (ATL_8038) to UNCSC about 3-fold compared
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with ATL_ 5282 (Figure 8). These data therefore indicate that IMGT residuss 87 and 82 are important for
UNCS5C binding. These mutations were subsequently combined in the VHs of ATL_8177 (SEQ D NQ: 81}
and ATL_8178 (SEQ ID NG: 83), with both of these mutaling IMGT posilion 82 {T82K) and retaining Q67.
in addition, ATL_8178 (SEQ ID NO: 93} also removes an additional potential sequence liability by mutating
Asparagine (N} at position 38 IMGT, which is part of a predicted Asparagine deamidation sife in COR2 (NS
motif}, to Tyrosine (Y} (N38Y}. By combining bensficial mutations, ATL_8177 and ATL_6178 are expected

{o have improved stability and binding potency compared with cther ATL_5262 variants.

The tested VH variants show similar binding profiles for human (Figure 84) and murine UNCSC (Figure

88}, whilst showing minimal binding to lysozyme at the highest concentration of antibody used (Figure 8C).

UNGCSC exists in monomaric form in the absence of its ligand netrin 1, and in dimeric form when it binds {o
netrin-1. To test whether ATL_5262 binds both monomeric and dimeric UNCEC, an ELISA was performed
using Fo-tagged dimeric thUNCSC and His-tagged monomeric rhUNCSC, Similar binding profiles ware
observed for binding to the dimeric Fe-tagged rhUNCS (Figure 104) and monomeric his-tagged rthUNCSC
(Figure 188), and this was reflecied in similar EC50 values (Table 8) indicating that ATL_5262 is capable

of binding 1o both monomeric and dimeric UNCAC,

ECSD (M) IGMT numbering thUNCSC_Fe rhUNCEC_His
{n=2} {n=1}

ATL_0006033 (full germiine) 1.90E-07 265E-07
ATL_0008034 (germiine - T35} genmiling — T40 240E-07 5.08E-07
ATL_0008035 (germiine - R44) germiine — R4% 1.28E-07 2.42E-07
ATL_0006038 (germiine - Q58) germiine — Q87 1.18E-08 3.70E-08
ATL 0008037 (germline - 171) garmiing - 180 8.71E-08 1.48E-07
ATL_0008038 (germiine - H77) germiine — Ha8 1.04E-07 3.02E-07
ATL_0006038 (T73K) Taz2K 1.90E-09 9.78E-08
ATL_0005282 parental 5.84E-09 1.40E-08
ATL_0008002-001 (VL variand) 8.178E-09 2.126E-08

Table 8. EC50 values for VH variant anlibodies tested in ELISA using Fe-laggsd or His-lagged UNCSC.

Antibody varianis of ATL_5262 with different light chains were also generated and {esied.

Further candidats Vis were obtained by a two-step process. First, 800 different Vs wera computationally
synthesised for the VH of ATL_52862 using a modified version of the model described in WO2022/223451,
where encoder and decoder miodels were replaced with a prefrained AnliBERTa model as described in
Leem at al., 2022. As a second step, the 800 different VH-VL pairs were prioritised using a separate
AntiBERTa model, described in GB 2215218.5 filed 14 Oclober 2022. In brief, the model from GB2215218.5
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takas a VH-VL pair as input (hatural or synthelic) and computes the probability that the two chains would

form a pairing.

18 Vs were selactaed for synthasis bassad on the predicted probability from the model (selecting candidate
YVis with high predictad pairing probability with the VH of ATL_5282), low sequsnce Hability content, and
sequence diversily. VL variants tested included the VL of ATL 5996 (SEQ 1D NO: 10); ATL 5887 (SEQ D
NO: 11); ATL_ 5908 (GEQ D NO12); ATL_5008 (SEQ 1D NQO: 13); ATL_8000 (SEGQ 1D NO: 14); ATL_8001
(SEQ ID NO: 15); ATL_6002 (SEQ iD NO: 16); ATL_8003 (BEQ ID NC!17); ATL_6004 (SEQID NO: 18);
ATL_6005 (SEQ 1D NC:18). All of the above VL variants antibodias include the VH of ATL_5282.

The different light chain varianis were screened for binding to rhUNCSC and rmUNCSC by ELISA and
compared with ATL_5262. The results show ATL_8002 (same VH as ATL_0005262 but different VL)
binding to rhUNCSC in a very similar way to ATL_0005252 (Figure 114). Similar resulis were also observed
for hinding to rmUNCSC (Figure 11B). Variant ATL_8003 demonsirated reduced hinding {approximately
10-fold) to both rhUNCAC and rmlINC5C.

This data demonstraies that other VL pairings, for example using the VL of ATL_6002, are possible that
maintain the functionality of the VH described herein. The data further demonsitrates that the initial VH-VL
pairing obtained (resulting in ATL_5262) was already very good.

To measure the binding potency of antibodies to UNCSC protein, antibodies were assessed in a direct
ELISA format Tor binding to hurnan UNCSC. In addition, a selection of these antibodies was also screened
for binding to mouse, cyno, and rat UNCSC in a direct ELISA formal. Lysozyme was run as a control antigen
and showsd no discernible binding {o any of the antibodies assessed at a concentration below 1uM. The
anti-fluorescein antibody ATL-5338 was used as a nagative isolype controf and showed no binding to any
of the UNCSC antigens assessad to antibody concentrations <1uM. In addition, some of the antibodies
were assessed in an additional assay to assess their ability to compste with Netrin 1 for binding to UNCSC,

The results of these tests are shown in Table 8.
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Table 3. Binding potency of listed antibodies o human, mouse, and cyno UNCSC and ability o compete

with netrin-1.

ATL_ 0005262, ATL_0003888, ATL_0006001, ATL_0006002, ATL 0006003, ATL_0006033,
ATL_ 0008034, ATL_0008035, ATL_0006038, ATL_0008037, ATL_0006038, ATL_0008039,

ATL_ 0008177, ATL_0006178, ATL_0008187, ATL_00086181 all demonstrated binding to human
UNGCEC with various potencies {see Table 9). For ATL_00068001 and ATL_6039, a signal at least 3x the
level of lysosome control was observed, but a full dose response curve could not be obtained and so an
EC50 cannot be reported. In both cases the data therefore shows that the antibodias do bind the target In
the case of ATL_6038 an ECS0 could not be oblained because the antibody was very potent and a lower
concentration range would need to be tesied to get an ECS0. This dala means that antibody certainly binds,

just cannot report potency number.

ATL_ 0005262, ATL_00053888, ATL_0006001, ATL_0006002, ATL_0006003, ATL_0006178,
ATL_ 0008191 showed binding to mouse UNCAC. ATL_0005282, ATL_0008178 and ATL_Q008181 were
demonstrated binding to cyno UNCSC, ATL_0008282, ATL_0008178 and ATL_0006191 were tested and
demonsirated binding to rat UNCAC. in addition, Nelrin 1 competed with ATL_{005262, ATL_0008002,
ATL_0008036, ATL_0008038, ATL_0006177 and ATL_0008178 for binding to human UNC5C.

These data demonstrate that at least ATL_0006178 (ailso referred to herein as ATLX-1282) exhibiis binding

{o human, mouse, rat, and cyno UNCSC, and is capable of competing with netrin-1 for binding fo UNCSC.

EXAMPLE 4 ~ Binding to cellular UNCSC

To assess the ability of ATL_6178 (also referred {o herein as ATLX-1282) and ATL5262 to bind to UNCSC
in its natural central nervous system {CNS) context, antibody binding 1o frozen mouse brain sections was

assessed.

ATLA-1282 (ATL_6178) and ATL_5262 demonsiraled a similar binding pattern, and this was blocked by
10 ndM Netrin-1, but not by similar sized proteins such as clusterin and Nelrin-4 (which do not bind {o
UNCEQC), as shown in Figures 13A-D. This is in keeping with the in vifro dala described above showing
the ability of ATLX-1282 and ATL_5262 to bind to UNCSC seleclively.

To verify binding of antibodies to UNCSHC expressed on the celi surface, antibodies were assessed in a flow
cytometry assay. The canonical human UNCSC isoform (085185) and UNCAHC T835M variant linked to AD
(VAR_081368) were constitutively overexpressed in a HERK-283 cell line using a lentiviral sysiem.
Aniibodies were then lesied for binding using flow cylometry. Tha cell ine transduced with the empty veclor
{(EV) and an anlibody specific for an unrelated target expressed in relevant {gG format (control ATL) wers

used as negativs controls.
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ATLE262 and ATLX-1282 showed increased binding to HEK-283 cells overexpraessing UNCSC and
HEK-293 cells overexpressing UNCSC T835M relative 1o cells transfected with an empty vector control
(Figures 14A and B).

These data demonstrate that ATL5262 and ATLX-1282 can bind to UNCSC and the UNCSC T835M variant
linked to AD (VAR _081368) when they are in a natural cell membrane context. This data shows that the
antibodies bind to the Alzheimer’s disease associaled form of UNCSEC. The antibodies described herein
were shown 1o bind to the exiraceliular region of UNCEC and this mutation affects the intraceliular region.

Therefore, all antibodies described are expecied o bind to the AD relevant form of UNC5SC.

EXAMPLE § - Defermination of crystal structure of ATL. 8262 Fab fragment bound o huinan
UNCSC Iy domains

To betlter understand the binding of ATL_5262 {o UNCSC, an X-ray crystal structure was obtained for a
complex coniaining a Fab fragment of ATL_5282 bound to the immunoglobulin {ig) domains of human
UNCSC. A cartoon view of the full Fab-UNCSC complax is shown in Figure 184, and close-up visws of the
specific inferactions between the proteins in Figures 188-E. A summary of the inter-chain contacts is set

aut in Table 10 below, with details of the spscific amino acid interactions in Table 11,

Inter-chain interaction Buried surface area, A2 | H-Bonds Salt Bridges

VHIUNCSC 397.9 5 2
VLUNCEC 238.5 4 0
VHIVL 1816.9 17 2

Table 18, ATL_5282 Fab:UNCSC interchain contacts summary

VH UNCSC Wi

Thi64 Thrag

Giy63 Gingd

Th5 Gin102

Ser7d Lys103

Asnb8 Valld? Thrit14
Asp1da Thritd

Tyr55, AsnBs, Arg108, Mett10 | Glut(s Ser10s, Ti14
Argtio Tyri08, Sert(s
Yalti1 Tyr38, Sertl7, Tyri08

Arg108, Mett10 fle118

Tyrs5, Throd, Thigs Arg120

Table 11. Summary of inter-chain inferactions within 4.0 A, including polar contacts and hydrophobic
inferactions.

Figure 15F shows a prolein alignment of human UNCS family members B, A and D to region of human

UNCSC Ig-like domain 1 that interacts with ATL_5262. [dentical sequences highlighied in red. Aming acids
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of UNCSC involved in the interaction to ATL_5282 and summarised in Table 11 are indicated by arrows.
These data indicate that specificity of ATL_5262 {o UNCEC over the other UNCS family members may be
driven by amino acids that are different between UNCSC and the other UNCS proteins.

EXAMPLE 6 — further antibodies

Phage display selections were carried out to discover additional functional and resHlient patient-derived
antibodies for UNCSC, Phage display libraries were generated from VH repertoires of patients who carried
the original antibody ATL_0005262, and a VL repertoire from hsalthy donors. Phage display selections
were done by panning on two UNCSC antigens. A subset of enrichsd antibodies was screened by phage

ELISA on UNCSC antigen and 10 antibodies were chosen for IgG conversion.

Ten phage-derived IgGs (ATL_6530 to ATL_86539) were screened for binding 1o UNCSC by ELISA and the
EC50 values estimated from UNCSC binding curves are listed in Table 12 below. All antibodies showed
binding to UNCSC with high affinity. ATL_8178 was also included for reference. Figure 18 shows an

alignment of the VH and VL sequences of these antibodies.

Antibody Batch Assay Assay ECED (M)
Tvpe Crientation
Y _0001385-001 (ATL _8530) | ELISA Antigen Down | 3.80E-11
Y _0001380-001 {(ATL 8531) | ELISA Antigen Down | 1.30E-11
Y_0001381-001 (ATL 8532) | ELISA Antigen Down | 2.80E-12
Y 0001392-001 (ATL 8533) | ELISA Antigen Down | 8.20E-12
Y _0001393-001 (ATL _8534) | ELISA Antigen Down | 1.00E-11
Y_0001384-001 (ATL_86535) | ELISA Antigen Down | 2.40E-08
Y_0001385-001 (ATL_8536) | ELIBA Antigen Down | 1.10E-08
Y _0001398-001 (ATL_8537) | ELISA Antigen Down | 7.10E-10
Y_0001397-001 (ATL_8538) | ELISA Antigen Down | 5.50E-10
Y_0001388-001 (ATL_86539) | ELISA Antigen Down | 1.10E-08
Y_0001282-003 (ATL_8178) | ELIBA Antigen Down | 8.00E-08

Tabie 12. EC5Q values from UNCSC binding curves. Anfigen= UNCSC (R&D Systems; #1005-UN) for ali
data in this table.

Nexi, these antibodies were screened to determine if they were able to compele for binding to UNCAC with
recombinant Netrin 1. UNCSC was coated down on ELISA plates and a titration of each antibody individually
was pre-incubated with UNCSC protein prior 1o the addition of netrin 1 at a sel concentration. In each case
the binding of each antibody and nelrin 1 was determined using secondary deleclion antibodies specific for
each reagent. if the presence of netrin 1 was able to shift the antibody binding cuivs to the right (.. require
a higher concentration of antibody o ses a similar lsvel of signal for binding to UNCSC), this was obseived
as competition in the assay. Furthermore, if presence of antibody was able to reduce the signal of Neirint
binding detactad in the assay, this was also obssived as competition {(see Tables 13). All antibodies

displayed competition with Netrin-1.

Antibody {Antigen Binding} | Ab Top Ab Compestitor
Concentr | Botiom Conc {M}

ation (M} | Conc (M}
1 Y _0001388-001 (ATL_8530) | 1e-6 1e-13 7.5e-8
2 Y_0001390-001 (ATL_8531) | 1e-6 te-13 7.5e-8
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3 Y_0001361-001 (ATL,_6532) | 168 1e-13 7.50-8
4 ¥ 0001302-001 (ATL, 6533) | 16-6 1813 7568
5 ¥ 0001293-001 (AL 6534) | 16-6 1613 7568
8 Y_0001294-001 (ATL_6535) | 16-6 Te-13 7 568
7 Y_0001395-001 (ATL 6536) | 1e-6 Te-13 7568
) Y 0001396-001 (ATL 6537) | 1e-8 fe-13 7.50-8
9 Y_0001367-001 (ATL,_6538) | 1e-6 Te-12 7.50-8
10 | Y_0001398-001 (ATL_6539) | 1B 1e-13 7.50-8
11 | Y _0001282-003 (ATL 6178) | 16-6 {613 7568

Tabie 13. Compelition of aniibodies with Nelrin 1 binding. Ab=anfibody, Conc=conceniration. Anligen=
UNCSEC (R&D Systems; #1005-UN}; Competitor (Anfigen)= Nelrin T (R&D Systems; #8418-N1) for all
datfa in this table.

Antibody {Antigen Binding) Hit MNotes
{Competition
Observed)

1 Y _0001388-001 (ATL_8530) | Yes shif in bind curve profile vs what is
saen in abssance of Netrin 1

2 Y O001380-001 (ATL_8531) | Yes shift in bind curve profile vs what is
seen in absence of Netrin 1

3 Y_0001381-001 (ATL_8532) | Yes No shift in bind curve profile vs

what is seen in absence of Natrin 1,
Netrin 1 binding signal is reduced,
suggesting ATLE532 is particularly
potent and out competes Netrin 1
for binding in this assay setup

4 Y O0041392-001 (ATL_8533) | Yes shift in bind curve profile vs what is
seen in absence of Netrin 1

5 Y _0001393-001 (ATL_8334) | Yes shift in bind curve profile vs what is
seen in absence of Netrin 1

& Y_0001394-001 (ATL_8535) | Yes Shift in bind curve profile vs what is
seen in absence of Netrin 1

7 Y_0001395-001 (ATL_6538) | Yes Shift in bind curve profile vs what is
seen in absence of Netrin 1

3 Y _0001388-001 (ATL_8537) | Yes shift in bind curve profile vs what is
seen in absence of Netrin 1

9 Y _0004397-001 (ATL_8538) | Yes shift in bind curve profils vs what is
seen in absence of Netrin 1

10 Y _0001393-001 (ATL_8338) | Yes Shift in bind curve profile vs what is
seen in absance of Netrin 1

11 Y_0001282-003 (ATL_8178) | Yes Shift in bind curve profile vs what is

seen in absence of Netrin 1

Table 13 {continued}. Competition of antibodies with Netrin 1 binding.

This example thus identifies further antibodiss that bind UNCSC with high affinity and are able to compete
with Netrin-1 for UNCSC binding and are therefore expected to have similar properties o ATL_5262 and
ATLX-1282.
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EXAMPLE 7~ ELISA caplure and defection of UNCSC

Engagement of UNCAHC may lead to changes in circulating levels of soluble UNCSC. The present inventors
posiulated that measuring these levels in a biclogical sample oblained from a patient may therefore have
ulility as a biomarker of farget engagement for UNCSC binding therapeutic antibodies, and sought to
develop an immunocassay using the high afiinity antibodies against UNCAC gensratad via phage display

{see Example 6 above).

The inveniors tested the performance of two of the phage display-derived antibodies {(ATL8532 and
ATLE534) in capturing recombinant human UNC5C with a C-terminal His tag using an ELISA expsriment
with detection by anti-His HRP. ATL5338 was used as isotype control. The results demonstrate that both
ATLE532 and ATLE534 can be used o capture His-tagged recombinant UNCSC in this assay, and that
capture of His-tagged recombinant UNCSC by ATLE532 results in a much higher assay signal than capture
by ATLE524 (Figure 17A). Increasing coating concentration of ATLE534 results in an acceptabls assay
signal (Figure 17B}. Together, these resulls indicate that both ATL8532 and ATLE534 can act as capture
antibodies for UNCSC, and that ATLES3Z is superior to ATLES34 in terms of sensitivity.

The inventors also used the same experimental approach to compare the capture of recombinant human
UNGCEC with a C-terminal His tag by ATLE532 and ATLS333. ATL5338 was used as isotype control, and a
His-tagged irrelevant antigen was used as a negatlive control antigen. The results demonsirats that capture
of His-tagged UNCS5C by ATLSS32 and ATLB533 and detaction with an anti-His HRPF resulls in a good
fitratable signal for both antibodias, with ATLE532 providing grealer sensitivity than ATLE533 (Figure 184).
There was no signal from the irrelevant His tagged antigen, demonstrating the specificity of ATLS532 and
ATLB533 for UNCSC (Figure 18B).

EXAMPLE 8 - ELISA ~ Sandwich immunocassay format with AF10085 deteclion

The inventors further tested the psriormance of four of the phage display-derived antibodies (ATLE532,
ATLES33, ATLE524, and ATLESR3Y7) as the caplure antibody in a sandwich immunoassay using goat
polvclonal anti-UNCEC antibody (Biotechne #AF1005) as the deteclion antibody and mouse anti-goat
horseradish peroxidase {HRP) antibody (Sigma A8452) as the secondary antibody. ATL5338 was used as

an isotype control. Lysozyme was used as a negative control antigen.

As shown in Table 14 below, in this immunoassay format only ATLES32 and ATLE533 capture resulted in
a signal above blank {mean of blank + 3 SD), with ATLE532 capture resulting in the higher signal. ATLES32
and ATLES33 were taken forward to assess performance with a wider range of UNCSC concentrations.
The resulis from the assessment with a wider range of concentration shows that titratable signal is observed
with both ATLS532 and ATLS533 caplure aniibodies, with greater signal and sensitivity ohserved with
ATLB532 caplure (Figure 1%A). There was no signal from the lysozyme anligen conlrol, again
demnonsirating the specificity of ATLS532 and ATLES33 for UNCSC (Figure 188).

Absorbance 4508nm - 578nm - duplicate wells,
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ATL_B338 ATL_8532 ATL_8533 ATL_8534 ATL_8537
10ngimi
UNCSEC 0.376 {0.386 1117 {1308 (08661 | 072 0582 | 0802 | 0431 | 0397
Bngfmd
UNCSC 0.42 0.447 0440 0488 {0501 | 0487 {0508 | 0538 |0468 | 0419

Table 14, Absorbance measuremsnis from Sandwich format immunoassay with AF1005 detection.

EXAMPLE 8 - ELISA - Antigen down format for domain binding assessment

To determine which dornain of UNCASC the tested phage display-derived antibodies bound to, the inventors
used an antigsn down format ELISA experiment. In this sxperiment ELISA plates were coatad with varicus
fruncated versions of UNCSC: full recombinant human UNCSC ("Full Human ECD”;, SEQ 1D NO: 283),
recombinant human UNCSC with (g1 domain only ("No 1g2, TSP1 or TSR2”, SEQ 1D NQC: 270}, recombinant
human UNCSC with gt and g2 domain ("No TSP1 or TSP2; SEQ ID NO: 271), recombinant human
UNCSC with ig1, 192 and TSP-1 domain ("No TSP2"; SEQ ID NQ: 272}, and recombinant human UNCS5C
missing Igt domain only No Ig1”; SEQ 1D NO: 273). ATLES32, ATLE533, ATLE534, and ATLBS37 were

used as detaction antibodies.

The resuits in Figure 20 show that ATLE532, ATLE533 and ATL6534 all lose binding fo UNCEC when only
the ig1 domain is present, proving that these antibodies bind elsewhere on the molecule {i.e. these
antibodies bind the Ig2, TSP1, and/or TSP2 domains of UNCSC). ATLE537 however shows strongest
binding 1o the lg1 domain alene and no binding when the igt domain is not present, demonstrating that its

binding site is within the ig1 domain.

ATLB532 is not impacted by loss of Ig1, TSP1 or TSP2 domains, suggesting it binds the g2 domain.
ATLB533 loses all binding when both TSP domain are missing and shows reduced binding when only TSP2
is missing, suggesting it binds somewhere within the TSP domains and possibly needs both TSP domains
for full binding. ATLE534 on this occasion showed poor binding even 1o full length exiraceilular domain so

the binding location is not determinable from these results.

As Netrin and some therapeutic antibodies {e.g. ATLX1282) also bind within the ig1 domain, antibodies
which bind ouiside of the gt domain (i.e. anlibodies which bind the Ig2, TSP1, and/or TSP2 domains of
UNCEC) are less likely to compete for the binding. Therefore antibodies which bind oulside of the g1
dornain are most suitable for an UNCSC blomarker assay to determine ths sifect of a therapsutic anti-
UNCASC antibody which binds ths ig1 domain of UNCSC on the level of soluble UNCSC in a subject.

Therefors, these data indicate thalt ATLS532 and ATLE533 have the best domain-binding characteristics of
the tested antibodies for use in a biomarker assay and of thess two anlibodies, ATLE532 has the bast

results across a range of ELISA formats (Examples 7-8).
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EXAMPLE 10 ~ Mesoscale Discovery (MSD} assay o detect soluble UNCSC in biclogical fluid
samples

Based on the results from Examples 7-9, the ATLS532 antibody was taken forward for testing as a caplure
antibody in M8D format (Mesoscale Discovery) using goat polycional anti-UNCSC antibody (Biotechne
#AF1005) as the detection antibody, and anti-goat sulfo anlibody (MSD #R32AG-1) as the sscondary
antibody.

To test the polential utility of the MSD assay across multiple speciss, the inventors compared detection of
recombinant human UNC5C (8EQ 1D NG: 283), recombinant mouse UNCSC (SEQ 1D NO: 284), and
recombinant Cyno UNCSC (SEQ 1D NO: 265). The results showed that the MSD assay format recognises
mouse and cyno UNCSC 1o the same degree as human UNCSC, demonstrating that the assay suitabls for

use in multiple species (Figure 21).

To determine the specificity of the assay in MSD format for UNCSC over close family membaers, the
inventors compared detection of recombinant human UNCSC (SEQ ID NO: 263), recombinant human
UNCSA (BEQ ID NQO: 288), recombinant human UNCEB (SEQ ID NC: 267), recombinant human UNC5D
(SEQ 1D NO: 288), recombinant human Netrin receptor DCC (SEQ 1D NG: 268). In addition, {o confirm the
assay recognises endogenous UNCEC, not only recombinant UNCSC, SH-S8YSY lysats, and SH-8YSY

media (GH-SYSY cells axpress UNCEC) were included in the experimant,

The results showsad that the assay detect UINCEC in a dose-dependent manner, but does not datect closely
related family members UNCSA, UNCEB, UNCSD or DCC. This confirms that the assay is specific for
UNCAC over close family members. In addition, the deleclion of SH-SYSY lysate, bul not SH-SY5Y media

confirms that the assay recognises endogenous UNCSC, not only recombinant UNCSC (Figure 23).

EXAMPLE 11 - ATL X1282 does nof prevent detection of UNCSC by ATLE532

To iest the ability ofthe MSD assay to detect UNCSC in the presence of high concentrations of a therapeutic
anti-UNCSC antibody, the inventors performaed the MSD assay with three different concentrations of
recombinant human UNCSC antigen (SEQ 1D NO: 283}, sach tested alone, and with the addition of 10ug/mi
ATLX1282, 100ug/mi ATLX1282, or 100ug/mi ATLS338 (isolype control).

The resulls show that the abilily of the assay {o detect UNCSEC is not diminishad by the presence of high
concentrations of ATLX1282 (Figure 23). Without wishing {o be bound by any particular theory, this is likely
because ATLX1282 binds to the Ig1 domain of UNCSC while ATLE532 binds the ige domain (Example 8
above). These resulls demonsirate the potential ulility of this assay as a biomarker and/or companion
diagnostic assay for measuring circulating UNCSC levels in the blood of patienis dosed with a therapeutic
anti-UNCSC antibody such as ATX1282, for example by performing this assay on biclogical fluid samples

obtained from said patienis.
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EXAMPLE 12 — MSD Assay performance in plasma, serum and artificial CSF

To further demonsirate the applicability of the MSD assay for festing biclogical fluid samples oblained from
patients, the inventors tested the performance of the MSD assay in different relevant biclogical matrices to
investigats the potential impact of matrix interference on assay recovery. Specificaily, the assay was tested
using PBS (control), plasma samples from healthy individuals, serum from a commercial serum pool, and
artificial cerebrospinal fluid (C8F), each spiked with recombinant human UNCS5C (SEQ 1D NOG: 283).

The results showed that the assay performs well in multiple relevant biological matrices, including 50%
plasma, as the detection in the different biological matrices was comparable to the detection in PBS,
indicating no significant matrix interfersnce (Figure 24). These results further demonsirate the potential

utility of this assay in testing biological fluid samples obtained from patients.

EXAMPLE 13 - MSD Assay of UNCSC in healthy controf and ALS patient plasma samples

To demonstrate the performance of the MSD assay in tesling biological fluid samples obtained from
patients, the inventors used the assay to compare the levels of soluble UNCSC in plasma samples obtained
from amyotrophic lateral sclerosis (ALS) patisnis with plasma samples oblained from healthy controls.

Specifically, plasma samples oblained from 82 healthy controls and 150 ALS patienis, with sirnilar age and
sex distribution, were measured in the soluble UNCSC M2D assay. ALS samples wers obtainad from 3
separaie clinical cohorts and containad a rangs of mild, moderate and severe diagnoses and Amyoirophic
Lateral Sclerosis Functional Rating Scale (ALSFRS) scores. Total prolein lavels in the plasma samplss
were measurad using a bicinchoninic acid (BCA) assay and soluble UNCSC levels were normalised o tolal

protein levels to account for variation belween subjects,

The results showed that soluble UNC5SC levsls {normalised fo total protein levsls) are significantly higher
in plasma samples from ALS patients than in healthy controls (Figure 25). These results thus support the
use of soluble UNCSBC lsvels as a biomarker to assess the presance and/or sevearity of neurodegsnerative
diseases such as ALS. These resulls also further demonsirate the ulility of this assay in testing biclogical
fluid samples obtained from subjects, for example to identify subjecits with increased levels of soluble
UNCSC relative to healthy controls, who may benefit from treatment with a therapeutic compound or

composition that affects the level of soluble UNCSC.

Stratification of these resulls by subject resiliency to ALS reveals a link between subiject rasiliency status
and sUNCSC levels (Figure 26A). The subjects ware categorised as resilient, semi-resifient, progressor,
or unknown, based on their decline in the revised Amyotrophic Lateral Sclerosis Functional Raling Scale
(ALSFRS-R) score over time (slope) and vears of survival after symptom onset. Individuals with sleep
slopes and shorl survival were categorised as progressors, those with shallow slopes and longer survival
were calegorised as resilient. Patients with too few ALSFRS-R scores {o accurately calculate a slope were
categorised as 'unknown'. Exemplary ALSFRS-R slopes for each resilience category are shown in Figurs
268. These results thus support the use of soluble UNCSC levels as a biomarker 1o assess whether a

subject is likely to be resilient to a nsurodegeanearative disease such as ALS.
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EXAMPLE 14 — MSD Assay of UNCSEC in animals administered anti-UNCEC antibody ATLX1282

To assess the performance of the MSD assay as a target engagement biomarker assay for subjects treated
with a therapeutic compound or composition that binds soluble UNCSC, the assay was used to measure
soluble UNCSC in plasma or serum samples oblained from animals ireated with anti-UNCSC antibody
ATLX1282.

Cynomoigous monkeys and NEFH-TA x hTDP-43ANLS bigenic mice (fNLS mice; an ALS mouse model}
were administered ATLX1282. Plasma or serum samples were obtained from the animals following
administration of ATLX1282 and the MS8D assay was used o assess the lavel of sUNCSC in the samplss

{see Materials and Methods).

The results show that the assay detects higher levels of sUNGCBC in subjects following treatment with
ATLX1282 (Figure 27 and Figure 28). The inveniors postulate that this may be due fo ATLX1282
increasing the half-life of soluble UNCSC. These results therefore demonstrate the utility of the MS8D assay
as a target engagement biomarker assay for therapeutic compounds or compositions that bind soluble
UNCEC, such as anti-UNCSC antibodies.

EXAMPLE 15 - MSD Assay of UNCSC in healthy control, Rheumatoid Arthritis, ALS, RBD, PD,
Preciinical AD, and Symplomatic AD patient plasma samples

To further demonsirate the use of soluble UNCSC as a biomarker for detecling ths presence and/or severity
of a range of neurcdegenerative diseases in biclogical fluid samples obtained from subjects, the inventors
used the assay to compare the lsvels of soluble UNCSC in plasma samples obiained from palients with
ALS, REM sleep Behavioural Disorder (RBD), PR, and AD (including both preclinical and symptomatic AD
patients}. RBD is considered a prodromal stage for Parkinson's Disease with a phenoconversion rate of
73.5% after 12 years (Lee ot al, 2023}, The NIA-AA AT{N} framework defines individuals positive for AD

biomarkers amyloid beta and tau as preclinical Alzheimar's Disease (Jack et al 2018},

Plasma samples obiained from healthy conirols were also tested, as weli as plasma samples obtainad from
patients with rheumatoid arthrilis (RA). Samples from Rheumatoid Arthritis patients were included o
demonstrate thal increased soluble UNCSC is specific to neurodegenerative diseases/discrders. in total,
plasma from 83 healthy controls, 150 ALS patients (see Exampie 13 above), 20 RA patients, 25 RBD
patients, 81 PD patients and 22 AD patienis were measured in the soluble UNCEC MSD assay.

The resuits show soluble UNCSC levels were not significantly higher in Rheumatoid Arthritis sampies
compared {o healthy controls, indicating that this is a neurodegeneration specific marker (Figure 29; Table
15). Soluble UNCSC levels were higher in all neurclogical conditions tested, including early stage preciinical
or prodromal neurodegenerative disease, demonstrating the ulilily of soluble UNCSC as a biomarker for a

broad range of neurcdegenerative conditions, both symptomatic/clinical and preclinical/prodromal.

Median pg sUNCSEC/mgruskall-Wallis vs Healthy

Disease Total protein Adjusted P-Value Significant? Summary
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Healthy Control  [10.05 NiA NIA N/A
RA 12.27 0.7868 No ns
ALS 15.21 <0.0001 Yes e
RBD 18.89 <0.0001 Yos A
PR 16.85 <0.0001 Yeas o
AD 16.81 <{.0001 Yes e

Table 15. Summary of soluble UNCASC concentrations in plasma samples oblained from patients with a

range of neurological diseases, rheumatoid arthritis patients, and healthy controls.

Taken togsther, the results from Examples 7-15 demonstrate that capturs of UNCSC by anti-UNCSC
antibodies, such as ATLE532, and detection with a polyclonal anti-UNCSC antibody {8.g. goat polycional
anti-UNCSC detsction antibody (Biotechne $#AF1005) provides a sensitive, specific assay that can detect
recombinant human, mouss and cyno UNCSC as well as endogenous UNCEC in cell lysatss and human
plasma and serum samples. These results also demonstrate that anti-UNCSC antibodies which bind a
domain of UNCSC other than the g1 domain {.e. anti-UNCSC antibodies which bind the ig2, TSP1, and/or
TSP2 domains of UNCSEC, e.g. the [g2 domain) find particular utility in such assays, as they do not compste
with netrin binding or any therapeutic antibody which binds the g1 domain of UNCSC, such as ATLX1282.
ATLES32 is an example of such an antibody which binds the g2 domain of UNCEC and has excellent
sensitivity for capturing UNCSC across multiple assay formats tested hersin.

More generally, these Examples support the use of scluble UNCSC as a biomarker for detacting the
presence and/or severity and/or resilience siatus of a neurodegenerative disease in a subject (both
preclinical/prodromal and clinical/symplomatic neurodegenerative disease), for example ALS, RBD, PD,
AD and further support the detection of soluble UNCSC levels as a target engagement biomarker assay for

subijects treated with a therapeutic compound or compaosition that binds soluble UNCS5C,
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Claims:

1. Use of an antibody which specifically binds to UNCSC protsin or a fragment thereof for detecting the

lavel of soluble UNCSC in a biclogical fluld sampls obtained from a subject.

2. A method for detecting the level of soluble UNCSC in a biological fluid sample obtained from a subject,
wherein the method comprises contacting the biclogical fluid sample with an antibody or antibody

fragment thersof which specifically binds o UNCSC protsin or a8 fragment thereof.

3. A method of determining the effect of a therapeutic compound or composition that affects tha levai of
soiuble UNCSC in a subject who has been administered the therapeulic compound or compaosition,
wherein the method comprises determining a level of soluble UNCSC in a biclogical fluid sample

previously obtained from the subject.

4. A method of detacting the presence and/or severily of a neuradegeneralive disease in a subject and/or
determining whether a subject is likely to be resilient {0 a neurcdegensrative disease, the method
comprising:

{a) determining a leval of soluble UNCSC in a biclogical fluid sample previcusly obtained from the subject;
{b) comparing the level of soluble UNCSC and a reference lavel of soluble UNCEC, wherein a higher level
of soluble UNCSC in the biclogical fluid sample relative to the reference level of soluble UNCSC is
indicative of the presence of the neurodegenerative disease and/or indicative of the severity of the
neurodegenerative disease and/or indicative of the subject being unlikely {o be resilient to the

neurcdegenerative disease.

3. A method of selecling a subject for treatment with a therapeutic compound or composition that affects
the level of soluble UNCSC, or for paricipating in a clinical trial of a therapeutic compound or composition
that affects the level of sohuble UNCAC, the method comprising:

{a) determining a level of soluble UNCSC in a biological fluid sample previously obtained from the subject;
{b) comparing the level of soluble UNCSC and a reference level of soluble UNCEC; and

{c) selecting the subject for treatment or for participating in the clinical trial when the level of soluble

UNCSC in the biclogical fluld sample is higher than the refaerence level of soluble UNCSC,

8. The method according to any one of claims 3-5, wherein determining the level of soluble UNCSC in the
biclogical fluid sample previcusly obtained from the subject comprises contacling the biclogical fluid
sample with a probe which specifically binds to UNCSC protein or a fragment thereof, oplionally wherein

the probe is an antibody or fragment thereof.

7. The use according to claim 1, or the methad according to claim 2 or 8, wherein the antibody comprises
a heavy chain variable domain {(VH) with the foliowing CDRs:

CDRH1 comprising amino acid sequence SEQ 1D NQ: 144, 145, or 147;

CDRHZ comprising amine acid sequence SEQ 1D NO: 152, 153, or 158; and

CDRH3 comprising amino acid sequence SEQ 1D NO: 181, 162, 163, or 166;

aptionally wherein the antibody comprises a VM with the CDRs of any of the antibodies ATL_6532
{(SEQ D NC: 144, 152, 161);, ATL_6533 (SEQ 1D NO:145, 183, 162); ATL_6534 (SEQ 1D NO:144, 152,
163); ATL_8537 (SEQ 1D NO:147, 156, 168);
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optionally whersin the anlibody comprises a VM with the CDRs of antibody ATL_8532 (SEQ ID NQ:
144, 152, 1861},

8. The use according to claim 1 or claim 7, or the method according to claims 2 or 6-7, wherein the
antibody has a heavy chain variable domain (VH} with the following framework sequences:

HFWRT of SEQ D NO: 205, 209, 212, or 220;

HFWR2 of SEQ 1D NO: 208, 210, or 221;

HFWR3 of SEQ 1D NGO: 207, 211, or 222; and

HFWR4 of SEQ 1D NO: 208 or 223;

optionally wherein the antibody has a heavy chain variable domain (VH) with the framework
sequences of any of the antibodies ATL_6532 (SEQ 1D NQC:205, 206, 207, 208); ATL_8533 (SEQ D
NO:209, 210, 211, 208); ATL_6534 (SEQ 1D NO:212, 208, 207 208); ATL_8537 (SEQ 1D NO:228¢, 221,
222,223},

optionally wherein the antibody has a heavy chain variable domain (VH) with the framewaork
sequences of antibody ATL_8532 (SEQ 1D NG:205, 206, 207, 208).

8. The use according to any of claims 1 or 7-8, or the method according to claims 2 or 6-8, wherein the
antibody has a heavy chain vanable domain (VH) with the CDRs and/or the framework sequences of
ATL_ 8532 or ATL_86533, oplionally wherein the antibody has a heavy chain variable domain (VH) with the
CDRs and/or the framework sequences of ATL_8532.

10. The uss according to any of claims 1 or 7-9, or the mathod according {o claims 2 or 8-8, wherein the
antibody has a heavy chain variable domain (VH) comprising a sequencs that has at least 70%, al least
75%, al least 80%, at least 85%, al least 0%, or at least 95% sequence identily with a sequence
selected from SEQ 1D NOs: 124 (ATL 0008532 VH); 125 (ATL_0006533 VH); 126 (ATL_0008534 VH);
129 (ATL_0008537 VH),

optionaily wherein the antibody has a heavy chain variable domain (VH} comprising a sequence
that has at least 70%, at lsast 75%, at least 80%, atl least 85%, at least 80%, or at least 85% sequencs
identity with a ssquence selected from: SEQ 1D NO: 124 (ATL_8532 VH); SEQ 1D NO: 125 (ATL_8533
VH);

optionally whersin the antibody has a heavy chain variable domain (VH) comprising a sequence
that has at least 70%, atl lsast 75%, at least 80%, atl least 85%, at least 80%, or at least 85% sequence
identity with SEQ ID NO: 124 (ATL_6532 VH).

11. The use according to any of ¢laims 1 or 7-10, or the method according to claims 2 or 6-10, wherein
the antibody comprises a light chain variable domain (VL) with the following CDRs:

CDRL1 comprising amino acid sequence SEQ 1D NO: 168, 171, or 174,

CDRLZ comprising amino acid sequance SEQ D NOG: 177 or 181, and

CDRL3 comprising amino acid sequence SEQ 1D NO: 188, 187, 188, or 191,

optionally wherein the antibody comprises a VL with the CDRs of any of the antibodies ATL_86332
(SEQ D NC:T1, 177, 186); ATL_6533 (SEQ 1D NO:189, 177, 187); ATL_8524 (SEQ 1D NO:1868, 177,
188); ATL_8537 (SEQ ID NO:174, 181, 181);
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optionally whersin the anlibody comprises a VL with the CDRs of anlibody ATL_8532 (SEQ ID
NO:71, 177, 1886).

12. The use according 1o any of claims 1 or 7-11, or the method according o claims 2 or 6-11, whersin
the antibody has a light chain variable domain (VL) with the following framework sequences:

LFWR1 of SEQ 1D NO: 230, 232, 233, or 235;

LFWR2 of SEQ 1D NO: 240, 241, 238, or 244;

LFWRS3 of SEQ 1D NO: 247, 249, 250, or 253; and

LFWR4 of SEQ 1D NO: 256 or 238;

optionally wherein the antibody comprises a VL with the FWRs of any of the antibodies
ATL_B8532 (SEQID NO:232, 240, 248, 258); ATL_85332 (BEQ 1D NO:230, 241, 247, 256); ATL_8534
(SEQ 1D NO:233, 238, 250, 256); ATL_8537 (SEGQ D NG:235, 244, 253, 258);

optionally wherein the antibody comprises a VL with the FWRs of antibody ATL_8532 (SEQ D
NO:232, 240, 249, 258).

13. The use according to any of claims 1 or 7-12, or the method according to claims 2 or 8-12, wherein
the antibody has a fight chain variable domain (VL) comprising a sequence that has al least 70%, at least
75%, at least 80%, at least 85%, at least 80%, or at least 95% sequence identity with a sequence
selected from SEQ 1D NOs: 134 (ATL_0008532); SEQ 1D NO: 135 (ATL_0008533); SEQ ID NCs: 136
(ATL_0006534); SEQ ID NO: 138 (ATL_0006537),

optionally wherein the antibody has a light chain variable domain (VL) comprising a sequence
that has at least 70%, al lsast 75%, at least 80%, al least 85%, at least 80%, or at lsast 85% sequence
identity with a sequence selected from: SEQ 1D NO: 134 (ATL_0006532); SEQ 1D NO: 135
(ATL_0006533),

oplionally whersin the anlibody has a light chain variable domain (VL) comprising a sequsnce
that has at least 70%, al lsast 75%, at least 80%, al least 85%, at least 80%, or at lsast 85% sequence
identity with SEQ ID NO: 134 (ATL_0008532).

14. The uss according to any of claims 1 or 7-13, or the method according to claims 2 or 6-13, wherein
the antibody specifically binds the second immunoglobulin (1g2} domain, TSP type-1 (TEP1) domain,
and/or TSP type-2 (TE8F2) domain of UNCSC protein.

15. The use, or method according to claim 14, whersin the antibody specifically binds the sscond

immunocgiobulin (Ig2) domain of UNCEC protein.

16. The use according to any of claims 1 or 7-15, or the method according {o claims 2 or 6-15, wherein
the antibody does not compete or cross compete for binding to UNCSC with an antibody comprising the
heavy chain variable domain (VH) set forth in SEQ 1D NO: 83 (ATLX1282) and the light chain variable
domain (VL) set forth in SEQ 1D NO: 94 (ATLX1282).

17. The use according to any of claims 1 or 7-18, or the method according {o claims 2 or 8-16, wherein

the anlibody competes or cross competes for binding to UNCAC with an antibody comprising the heavy
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chain variable domain (VH) sel forth in SEQ 1D NO: 124 (ATL_86532) and the light chain variable domain
(VL) set forth in SEQ 1D NO: 134 (ATL_86532).

18. The use according 1o any of claims 1 or 7-17, or the method according o claims 2 or 8-17, whersin

the antibody binds human, mouse and/or cynomolgus monkey UNCSC protsin.

18. The use according o any of claims 1 or 7-18, or the method accarding to claims 2 or 6-18, whersin
the antibody seleciively binds o UNCEC over other one or more netrin receplors, optionally wherein the
antibody selectively binds to UNCSC over ona or more {or ail ofy: DCC, UNCSA, UNCEB, UNCSD,

20. The use according 1o any of claims 1 or 7-18, or the method according to claims 2-18, wherein the
subject is a mammal, optionally wherein the subject is a mouse, monkey, or human, optionally whersin

the subject is a human.

21. The use according 1o any of claims 1 or 7-20, or the method according to claims 2-20, wherein the
biological fluid sample is blood or cerebrospinal fluid (CSF), optionally wherein a blood sample is selected

from a whole blood, plasma or serum sample.

22. The use or method according to claim 21, wherein the subject is a patient who has been treated with
a therapeutic compound or composition that alters the concentration of soluble UNCSC in the subject’s

blood and/or CSF, optionally wherein the therapeutic compound is an anti-UNCSC antibody.

23. The use according fo any of claims 1 or 7-22 or the method according o claims 2-22, wherein the
subject is a patient who has been diagnosed with a neurodegeneralive dissase, oplionally wherein the
neurodegeneralivs dissase is: (i} a prodromal or preclinical stags neurodegeneralive dissase; or

{ity a symptomatic or clinical stage neurodegenerative diseass.

24. The use according to claim 23, or the method according to claims 4 or 8-23, whersin the
neurodegeneralive disease is selecled from amyotrophic lataral sclerosis (ALS)}, frontotemporal dementia
(FTD), Alzheimer’s dissase (AD}, Parkinson’s disease (PD), or a prodromal stage thersof, optionally

wharein the neurcdegenerative disease is ALS.

25. The use according to any of claims 1 or 7-24, wheresin the use comprises contacting the biclogical

fluid sample with the antibody.
28. The use according to claim 25 or the method according to any of claims 2 or 8-25, wherein the
antibody or antibody fragment is used as a capture antibedy in an immunoassay, optionally wherein the

immunoassay is a sandwich ELISA or a meso scale discovery (MSD) assay.

27. The use or method according o claim 28, further comprising:
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detecting UNCAHC bound by the caplure antibody using a delaction probe, wherain the detaction probe
binds UNCSC) optionally wherein the detection probe is a detection antibody, UNCSC hinding protsin or
figand, whersin:

{i) the detection probe carrias a detectable label; or

(ii} the detection probe is detected using a8 secondary antibody which binds the detaction probe,
wherein the secondary antibody carries a detectable label; and

detecting the delectable label io determine the level of soluble UNCSC in the biological fiuid sample.

28. The use or method according to claim 27, wherein the detection antibody is a non-human antibody
which binds LUNCSC;
optionally wherein the detection antibody is a polvcional antibody;

aptionally wherein the detection antibody is a goat polycional antibody.

28. The use or method according to claim 27 or claim 28, wherein the secondary antibody is a non-
human polyclonal antibody which binds to antibodies of the species from which the detection antibody is
derived;

optionally wherein the detection antibody is a goat antibody, and the secondary antibody is an anti-goat
polyclonal antibody;

optionally wherein the secondary antibody is a mouse anti-goat polyclonal antibody or a donkey anti-goat

polyclonal antibody.

30. The uss or method according to any one of claims 27 to 28, whersin the deleclable fabel is salected
from the group consisting of a fluorescent, chemiluminescent, electrochemiluminescent, radioactive or
enzymatically active label;

optionally wherein the detectable label is an electrochemilurminescent or enzymatically active labsl;

optionally wherein the detectable labelis a horseradish peroxidass (MRP) enzyme or a Sulfo-lag.

31. The use or method according to claim 30, wherein the detectable labsl is an slectrochemiluminescent
{abel, optionally a Sulfo-tag, whersin detacting the detsctabls label comprisas:
(i} applying an electrical current 1o the electrochemiluminescent tabel; and

(il measuring the luminescencs.

32. The uss or method according to claim 30, wharein the detectable label is a horseradish peroxidase
{HRP) enzyme, wherein delecling the delectable label comprises:

(i) contacting the horseradish peroxidase (HRP) enzyme with TMB (3, 3, 5, §-
tetramethylbenzidine); and

(iiy measuring the ultraviolet {(UV) absorption at 450nm and/or 570nm.

33. The use according to any of claims 22-32, or the method according o any one of claims 3 or 5-32,

wherein the therapeuiic compound is an anti-UNCS5C antibody.
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34. The use or method according to claim 33, whersin the therapsutic anti-UNCASC antibody binds the first

immunoglobulin (Ig1) domain of UNCSC protein.

35. The use or method according to claim 33 or claim 34, wherein the therapeutic anti-UNCS5C antibody
comprises a VH with the CDRs of antibody ATLX1282 (SEQ 1D NG: 20, 22, 23) and a VL with the CDRs
of antibody ATLX1282 (SEQ 1D NO: 24, 34, 40).

36. The use or method according to any one of claims 33-35, wherein the therapeutic anti-UNCSC
antibody comprises the heavy chain variable domain (VH) set forth in SEQ 1D NG: 83 (ATLX1282) and
the light chain variable domain (VL) set forth in SEQ 1D NO: 84 (ATLX1282), optionally wherein the
therapeutic anti-UNCSC antibody is ATLX1282.

37. A kit comprising:

(i} a capture antibody, wherein the capture antibody spacifically binds to UNCEC protein or a fragment
thereof; and

(i) a detection probe, wherein the detection probe binds UNCSC, optionally wherein the detection
probe carries a defectable label, wherein the detection probe comprises an anli-UNCSC antibody,
UNCAC binding protein or UNCSC ligand, and/or wherein the caplure antibody is different from the
detection antibody, optionally further comprising:

(iiiy a secondary antibody which binds the detection antibody, wherein the secondary antibody carries

a detectable label.

38. The kit according to claim 37, wherein the caplure antibody has the features defined in any of claims
7-19 and/or wherain the detection antibody has the features defined in claim 28, and/or wherein the
sacondary antibody has the fealures defined in claim 29, and/or wherein the detsctable label has the
features definad in claim 30, and/or wharein the detactable label is a horseradish peroxidase (HRP)
enzyme and the kit further comprises TMB (3, 3, 5, S-tstramsthylbenzidine), and/or wherein the capture
antibody is immobilised {6 a solid support, and/or wharein the kit further comprises means to measure a

total protein level in a sample..

39. The use according to any of claims 1 or 7-38, or the method according to any of claims 2-3 or 8-38,
comprising: (a) determining a first level of soluble UNCSC in a first biclogical fluid sampls previously
obtained from the subject, whersin the first biological fluid sample was oblained prior to administration of
a therapeutic compound or composition 1o the subject; (b) determining a second level of soluble UNCEC,
optionally wherein the second level of soluble UNCSC is a referance level or a level soluble UNCSC ina
second hiclogical fluid sample previously obtained from the subject, wherein the second biological fuid
sample was obtained after administration of the therapeutic compound or composition to the subject; and
{¢} comparing the first leval of soluble UNCSC and the second level of soluble UNCSC 1o determine the

effect of the therapeutic compound or composition on the level of soluble UNCSC,

40. The use or method according o claim 38, wherein determining the first level of soluble UNCSC

comprises contacling said first biological fiuid sample previously obtained from the subject with a probe
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which specifically binds to UNCS5C protein or a fragment thersof, and/or wherein delermining the sscond
level of soluble UNCSC comprises contacting said second biological fluid sample with a probe which
specifically binds to UNCSBC protein or a fragment thereof, optionally wherein ths probe is an antibody or

fragment thersof.

41. The method according 1o any of claims 4-38 or the method or use according to claims 38 or 40,
wherein: determining a level of soluble UNCSC in a biclogical fluld sample comprises determining a level
of total protein in the first biclegical fluid sample; and comparing levels of soluble UNCSC comprises
comparing levels of soluble UNCSC normalised to the level of total protein in the respective biological

fluid sample.

42. The method or use according to claim 41, wherein the levels of total protein are determined using a
copper-basad protein assay, a fluorescence-hased profein assay, or a dye-based protein assay,

optionally wherein the levels of total protein are determined using a bicinchoninic acid (BCA) assay.

43. The method accaording io any of claims 4-38 or the method or use according to claims 38-42, wherein
a raferance lavel of soluble UNCSC is a level of solubls UNCSC associated with one or mors biclogical
fluid samples from respective healthy controls, wherein the healthy control is a subject who has not been
diagnosed with a neurodegenerative disease, oplionally whersin the naurodeganerative disease is
selected from amyotrophic lateral sclerosis (ALS), frontotemporal dementia (FTD), Alzheimert’'s disease

(AD), or Parkinson’s disease (PD).



