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Non-antagonistic antibodies directed against the alpha chain of IL7 receptor extracellular
domain and use thereof in cancer treatment

The invention concerns humanized antibody directed against the extracellular domain of the alpha
chain of the receptor for interleukin7 (IL-7), especially the receptor for human IL-7 expressed on
human cells (also designated human IL-7Ralpha or IL-7Ra or CD127) and which does not interfere
with the IL-7 or TSLP signaling pathways.

The antibody of the invention does not have antagonistic effect on the IL-7 receptor, but may still
present cytotoxic activity against CD127 positive cells. In a particular embodiment the antibody does
not have or agonistic effect on the IL-7 receptor.

The invention provides as an example, an antibody which recognizes a human CD127 epitope comprising

sequence of SEQ ID No55 of table 6.

Accordingly the antibodies of the invention are suitable for use in order to treat Cancer related with
proliferation of CD127 positive cells or with an infiltration of CD127 positive cells that block the
immune system in a tolerant condition.

The invention also concerns fragments of the antibodies, in particular antigen-binding fragments of
these antibodies, or molecules comprising such antibodies or such fragments as components for the

preparation of therapeutic agents, in particular immunotherapeutic agents.

IL-7R signalling. Binding of IL-7 to IL-7R triggers the activation of several signalling pathways,
including the Janus kinases (JAK) -1 and -3, signal transducer and activator of transcription 5 (STAT5S)
and phosphatidylinostol 3-kinase (PI3-k). STAT1 and STAT3 pathways are reported to be activated,
although they do not seem to be the main pathways. The activation of the STATS pathway is
required for the induction of the anti-apoptotic protein Bcl-2 and the prevention of the entry of the
pro-apoptotic protein Bax in the mitochondrion and thus for survival of thymic developing T cell
precursors. The activation of the PI3-k pathway results in the phosphorylation and cytoplasmic

retention of the pro-apoptotic protein Bad.
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“CD127-posititive cells” as used in the present invention designates cells expressing CD127 at their
cell surface, in particular human cells expressing human CD127. In most cases, CD127-positive cells
express CD127 in a complex forming the IL-7R (IL-7R-positive cells) and / or in a complex forming
the TSLPR (TSLPR-positive cells). CD127 is expressed by various cells, including by both memory and
naive T cells. CD127 is in particular expressed by effector T cells (Teff), including resting and memory
T cells, and by immature B cells, and is also expressed by resting natural regulatory T cells (natural
Treg), although at considerably lower levels. IL-7Ra. is essential for promoting thymocyte

differenciation and clonal expansion of lymphocytes.

The importance of the IL7-CD127 pathway for naive T-cell homeostasis is underlined by several
recent studies showing that expression levels of membrane-bound IL-7Ra on conventional CD4* T
cells correlate with frequencies of recent thymic emigrant (RTE)-CD4* T cells in healthy individuals
and HIV-infected patients as well as in patients with multiple sclerosis (MS) (Albuquerque et al.,

2007) (Broux et al., 2010).

The antagonist properties as disclosed in the present invention may be in particular antagonism
toward IL-7R signaling induced by IL-7, especially human IL-7. An antagonist of IL-7R signaling
induced by IL-7 can be identified by measuring the inhibition of STAT5 phosphorylation as described
in the Examples. The IL7-induced phosphorylation of STATS is a marker of IL7R activation and an
antibody antagonizing IL7-IL7R interaction is expected to decrease IL7-induced phosphorylation of

STATS.

Thymic Stromal Lymphopoietin, (TSLP) is an epithelial Cell Cytokine that is active in lymphopoiesis
and in particular is involved in regulation of development of cells of the immune system, said
regulation impacting in particular the maturation of said cells. Human TSLP (Accession number
AF338732) is a factor which exerts polarization of dendritic cells, promote T and B cell proliferation
and differentiation and which has been shown to play a role in skin and lung diseases (He and Geha,
2010).

Accordingly TSLP has been shown to associate to various pathologies including airway inflammatory

disease and atopic dermatitis in human and mice (Ying et al., 2008) (Jariwala et al., 2011). In addition
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TSLP has been shown to associate to regulation of intestinal immunity and inflammation (Taylor et
al., 2009). TSLP signaling pathways have been shown different, at the molecular level, from IL-7-

induced signaling (Rochman et al., 2010).

In a particular embodiment, the invention relates to the use of antibodies defined herein in order
to deplete subpopulations of lymphocytes, or other cell populations expressing CD127, especially
human CD127 (including normal or pathologic T and B lymphocytes, NK cells, dendritic cells and
other cell types including epithelial cells) as a result of cytotoxic action of the antibodies, possibly
but not exclusively through ADCC (Antibody-Dependent Cellular Cytotoxicity) and optionally
through CDC (Complement-Dependent Cytotoxicity). Accordingly the invention concerns the use of
the antibodies in the treatment of pathologic conditions involving the alteration of immune
response in a human patient leading to dominant tolerogenic state involving CD127 positive cells as
well as destruction of malignant CD127-positive cells such as in hematologic cancers.

The invention thus provides means suitable for use in pathologies such as those induced by
autoimmune diseases, graft rejection, allergic diseases, respiratory diseases, chronic viral infections,
lymphoma, leukemia or other cancer diseases including those resulting from solid tumors (e.g.
breast cancer) when these pathologies are associated with CD127 positive cells (such as described
in Ujiie et al, Oncolmmunology 4:6, €1009285; June 2015). Naive T cells are partly responsible for
acute rejection of transplanted organs and tissues. These cells can be controlled by current
immunosuppressive drugs (calcineurin inhibitors) and by monoclonal antibodies that block
costimulation (anti-adhesion, CD80/86 inhibitors). Memory T cells are also responsible for
transplant rejection. Memory T cells accumulate in man due to the acquired immune history, mainly
former reactions against viruses. It has been shown that memory T cells can be reactivated by
alloantigens as a result of “heterologous immunity”, which is the cross-reaction of our anti-viral
defenses with alloantigens (Adams et al., 2003). Heterologous immunity represents a potent barrier
to tolerance induction since memory T cells, in contrast to naive T cells, are programmed to activate
quickly, with a reduced requirement for costimulatory signals. Memory T cells may also be involved
in chronic rejection. Beside their role in organ and tissue transplantation, naive and memory T cells
are also co-responsible for many autoimmune diseases. This is the case for ulcerative colitis

(Shinohara et al., 2011), rheumatoid arthritis, psoriasis or graft-versus-host disease.



WO 2017/149394 PCT/IB2017/000293

Furthermore, several malignant cells have been shown to display IL-7R. This is the case for Sezary
cutaneous lymphoma (60% of them), or childhood acute lymphoblastic leukemia in which about
15% of the cases develop gain-of-function mutation in CD127, rendering these tumors partially IL-7

dependent (Shochat et al., 2011) .

The depletion of T lymphocytes has been an obvious immunosuppressive approach to counteract
allograft rejection or fight autoimmunity. However, total T cell depletion might not be favorable for
the induction of immunological tolerance.

Targeting T cell subpopulations or selectively activated (effector) T cells, without modifying Treg
cells, could constitute a pro-tolerogenic approach (Haudebourg et al., 2009). CD127 may thus be
regarded as a potential attractive therapeutic target for monoclonal antibodies (Mabs) aimed at
modulating immune responses since such monoclonal antibodies could have the potential of
depleting effector but not regulatory lymphocytes. It has been assumed accordingly that they might
show efficacy in transplantation, autoimmunity (Michel et al., 2008) and malignancies by
antagonizing access of IL-7 to IL7-R and thereby limiting T and B cell function and growth.

A therapy with a monoclonal antibody against CD127+ cells without interfering with IL-7 and TSLP
pathways could fulfill that goal by eliminating/neutralizing naive and memory T cells while

preserving Treg cells or by eliminating CD127-positive malignant cells.

In this context, monoclonal antibodies against IL-7Ra. having antagonist properties toward IL-7Ra
have been disclosed in W02010/017468 and their humanized versions in W02011/094259 with a
view to treat autoimmune diseases like multiple sclerosis. The described antibodies are said to be
antagonist for IL-7 binding to its receptor, and active against Ty17 and Tu1 cells expansion and
survival which were said to require IL-7 interaction with their CD127 receptor. Similarly, anti-CD127
antibodies reported in W02011/104687 or in W02013/056984, which are contemplated for use in
the treatment of diabetes, lupus, rheumatoid arthritis and other autoimmune diseases, have not
been discussed with respect to their possible effect on their interaction with TSLP-induced signalling

has not been reported.
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In a publication (Racapé et al., 2009) the authors analysed the interest of the IL-7 receptor alpha as
a potential therapeutic target in transplantation. Having reviewed the expression of IL-7Ralpha on
various T cells and IL-7 responsive cells, the authors determined whether targeting memory T cells
expressing IL-7Ralpha could prolong allograft survival in mice and conclude that targeting IL-7 or IL-
7Ralpha would advantageously spare Treg cells. Among the perspectives, the authors pointed out
that targeting either IL-7 or IL-7Ralpha in therapeutic treatment might have different consequences
on the survival of the cells expressing CD127 and might elicit different types of lymphopenia. The
gquestion of the effects of antibodies that would be directed against IL-7Ralpha depending upon
whether they would be blocking or neutralizing or cytotoxic antibodies was also posed from a
conceptual point of view. The authors nevertheless did not show having obtained and assayed such
antibodies and rather expressed the need for further study to assess the relevance of the
hypothesis. In view of the drawbacks of available therapeutic approaches in immune related
diseases and other diseases involving the IL-7/IL-7Ralpha such as different types of cancers,
including some breast cancers, there is still a need for further drug candidates, especially for
candidates active with respect to more selective targets for the purpose of controlling e.g.

modulating immune activation in human patients.

Such an antibody could be efficient in a combination approach for cancer therapy with first line
treatment radiotherapy, chemotherapy, immunotherapy particularly with check point inhibitors

such as anti-CTLA4 or anti-PDL1 or anti-Sirpalpha antibodies.

The inventors fulfil this need in providing antibodies that have the capacity to recognize and
eliminate effector T cells while preserving regulatory T cells capable of inducing tolerance in

transplantation and that have shown ability to eliminate malignant CD127+ leukemia cells.

The international patent application W02013056984 discloses antibodies directed against the
extracellular domain of the alpha chain of the human IL7-R with an antagonist activity and a
cytotoxic activity in order to deplete subpopulations of lymphocytes or other cell populations
expressing CD127. The disclosed MD707-3 antibody comprises the VH and VL chains (Sequences 56

and 57 in Table 6) which served to derive the present antibody. The MD707-3 antibodies are
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antagonists of the IL7-R and in particular inhibit the phosphorylation of Stat5 induced by IL7. By
contrast, the humanized antibody of the present invention, derived from MD707-3, surprisingly is
not an IL7-R antagonist while retaining good binding to the extracellular domain of CD127 and the
possibility to mediate cyotoxic effect on cells expressing CD127. Furthermore, the MD707-3
antibody is a TSLPR antagonist, as shown in figure 3.b herein, while the humanized antibody derived

therefrom, designated Effi3 herein, is not.

The inventors provide means suitable in this context, as they obtained monoclonal antibodies
against IL-7Ra and that does not interfere with the TSLP pathway contrary to what was observed by
the inventors with MD707-3 antibody, parent of the antibody of the present invention. MD707-3
showed TSLP antagonist properties and potentiate the maturation of dendritic cells characterized
by the expression at cell surface of CD80 and CD86 (data not shown). The antibody of the present
invention constitutes a new products for evaluating therapeutic benefits of targeting CD127+ cells
with depleting action and without antagonizing nor activating IL7 pathway nor TSLP pathway.

The invention thus concerns an antibody or an antigen-binding fragment thereof which (i) binds
specifically the extracellular domain of the alpha chain of the receptor to IL-7 (designated CD127),
especially of the alpha chain of the IL-7 receptor expressed by human CD127 positive cells, and
which optionally exhibits cytotoxic activity against human T cells expressing CD127 (CD127+ cells),
and (ii) is not an IL7-R or TSLP-R antagonist, in particular is not a human IL-7 or a human TSLP
antagonist and in particular does not inhibit STATS5 phosphorylation induced by IL7 and/or does not
inhibit TARC (Thymus and Activation Regulated Chemokine, also designated CCL17) production by
blood derived human dendritic cells stimulated by TSLP.

The expression “binds specifically” or any equivalent refers to the capability of the antibody or the
antigen-binding fragment of the invention to interact with CD127 and to bind with CD127,
preferably human CD127, while they do not bind or they bind with a significantly weaker binding
affinity to other molecules, in particular to other proteins. Binding and binding specificity can be
assayed by SPR (Surface Plasmon Resonance e.g. Biacore), ELISA or Western Blot analysis. In a
particular embodiment, the antibody or the antigen-binding fragment thereof or the chimeric

molecules comprising said antibody or antigen-binding fragments target and bind to CD127 as an
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isolated protein with a dissociation constant (Kd) lower than 5E-10M, in particular lower than 3E-
10M.
Although it is not specified in each disclosed embodiment, the defined properties or features of the
antibodies and antigen-binding fragments thereof and the defined properties or features of
products made using these antibodies or antigen-binding fragments thereof are especially defined
with respect to the cited molecules when these molecules are human molecules (such as CD127, IL-
7, TSLP...).
The invention provides in particular two variants of an antibody, designated Effi3, which comprise:
- A heavy chain variable domain designated Effi3-VH3 or VH3 or Effi3-VHvar3 or VHvar3
(sequence of SEQ ID No2 in Table 6, or sequence of SEQ ID No8 which includes a signal
peptide), which comprises CDRs designated as VH3-CDR1, VH3-CDR2, VH3-CDR3 or
equivalent designations with Effi3-VH3, Effi3-VHvar3 or VHvar3 prefixes; and
- either, for the variant designated Effi3-VH3VL3, a light chain variable domain designated
Effi3-VL3 or VH3 or Effi3-VLvar3 or VLvar3 (sequence of SEQ ID No4 in Table 6, or sequence
of SEQ ID No10 which includes a signal peptide), which comprises CDRs designated as VL3-
CDR1, VL3-CDR2, VL3-CDR3 or equivalent designations with Effi3-VL3, Effi3-VLvar3 or VLvar3
prefixes;
- or, for the variant designated Effi3-VH3VL4, a light chain variable domain designated Effi3-
VL4 or VH3 or Effi3-VLvar4 or VLvar4 (sequence of SEQ ID No6 in Table 6, or sequence of SEQ
ID No12 which includes a signal peptide), which comprises CDRs designated as VL4-CDR1,
VL4-CDR2, VL4-CDR3 or equivalent designations with Effi3-VL4, Effi3-VLvar4 or Vlvard
prefixes.
Since the VL-CDR2 and VL-CDR3 are identical for the VL3 and VL4 light chains, they are
indifferently designated VL3-CDR2, VL4-CDR2 or VL3/4-CDR2 and VL3-CDR3, VL4-CDR3 or VL3/4-
CDR3, respectively.
The Effi3 antibody is provided in particular with the constant domains IgG1m E333A (sequence of
SEQ ID No28) and CLkappa (sequence of SEQ ID No34) for the heavy and light chains, respectively.
The antibody of the invention is humanized. Accordingly, in addition to the substitutions in the CDR

sequences disclosed herein, the antibodies of the invention are modified in the framework residues
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of their VH and/or VL sequences by substitution of amino acid residues, relatively to the rat MD707-
3 antibody, in particular such residues are modified to more closely match naturally occurring
human antibodies. Humanization can be performed by resurfacing or by CDR grafting according to
known techniques. Example substitutions are disclosed in the Examples section. Resurfacing is
especially achieved by the substitution of rodent residues for human amino acid residues. The
substitution is performed in a way that maintains the framework structure of the original antibody
and also the CDRs presentation, thereby enabling that the frameworks and CDRs interactions in the
resurfaced antibody preserve native conformation of the surface contacting the antigen so that it

retains antigen binding affinity.

The following substitutions within the CDRs were introduced in the present antibody, relatively to
the MD707-3 rat antibody (whose sequence is disclosed as SEQ ID No56 for the heavy chain and SEQ
ID No57 for the light chain, thereby providing the reference for the positions of the substituted
amino acid residues): S30T in VH-CDR1 and E64D in VH-CDR2, these two substitutions defining the
CDRs of Effi3-VH3; L59R in VL-CDR2 and A60D in VL-CDR2, these two substitutions defining the CDRs
of Effi3-VL3. In addition to the substitutions of Effi3-VL3 chains, the CDRs of Effi4-VL4 chain have an
additional S28D substitution in VL-CDR1.
In particular preferred embodiments, the antibody or antigen- binding fragment thereof comprises
or consists in:
- a heavy chain with the CDRs of the VH3 heavy chain disclosed herein as sequence of SEQ
ID No2 in Table 6, in particular with VH3-CDR1, VH3-CDR2 and VH3-CDR3 having the
sequences of SEQ ID No14, 16 and 18, respectively, in Table 6; and
- a light chain with the CDRs of the VL3 or of the VL4 light chain disclosed herein as sequences
of SEQ ID No No4 and 6, respectively, in particular with VL3-CDR1, VL3-CDR2 and VL3-CDR3
having the sequences of SEQ ID No20, 22 and 24 respectively, or with VLA-CDR1, VL3-CDR2
and VL3-CDR3 having the sequences of SEQ ID No26, 22 and 24 respectively.
In a particular embodiment, the antibody or antigen-binding fragment additionally has the V101T
and/or V102T substitution(s) in VH-CDR3 (CDR3 of the heavy chain).
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In another embodiment, the antibody or antigen-binding fragment additionally has no substitution
at positions V101 and/or V102 in VH-CDR3 (CDR3 of the heavy chain) or has no V101 or V102
substitution.

In a particular embodiment of the invention, the humanized antibody is characterized by the
presence in their VH and/or VL chains of one or several of the following additional amino acid
residue substitutions at positions identified with respect to the Kabat numbering in the framework
regions of the chains, with respect to the MD707-3 VH and VL sequences (the indicated residue
results from the substitution, the original rat residue of MD707-3 are disclosed in e.g. Tables 1 to 4
in the Examples):

- in the VH sequence: at position 3 a residue Q, at position 15 a residue G, at position 16 a residue
G, at position 21 a residue T, at position 80 a residue T, at position 87 a residue S, at position 91 a
residue E, at position 95 a residue T, at position 118 a residue L, and/or

-in the VL sequence: at position 7 a residue S, at position 9 a residue S, at position 11 a residue L, at
position 12 a residue P, at position 18 a residue P, at position 47 a residue Q, at position 50 a residue
K, at position 68 a residue S, at position 73 a residue G, at position 82 a residue R, at position 85 a
residue A, at position 90 a residue T.

In particular embodiments where the antibody of the invention has the S28D substitution in VL-
CDR1 (i.e. has the VL-CDR1 of VL4, with the sequence of SEQ ID N026), the antibody has at least the
E73G framework substitution disclosed above.

In particularly preferred embodiments, the antibody of the invention has all of the framework
residue substitutions disclosed above in the heavy chain. In particularly preferred embodiments, the
antibody of the invention has all of the framework residue substitutions disclosed above in the light
chain, or all of the framework residue substitutions disclosed above but for the G in position 73,
which is preserved as an E residue. In a particular embodiment the antibody or antigen-fragment
thereof has a VL3-CDR1 with the sequence of SEQ ID No20 and has in position 73 a preserved E
residue.

In particularly preferred embodiments, the antibody of the invention has (or the antigen binding
fragment comprises):

- aheavy chain with the sequence of VH3, i.e. sequence of SEQ ID No2; and
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- alight chain with the sequence of VL3 (sequence of SEQ ID No4) or of VL4 (sequence of
SEQ ID No6).
These features relating to so-called “humanized positions” can be combined with any or all

embodiments of the definition of the antibodies of the invention.

In a particular embodiment of the invention, the antibodies of the invention or their antigen-binding
fragments directed against the CD127 molecule present in the IL-7 receptor have furthermore the
property of being cytotoxic against human cells, especially human T cells expressing said receptor

and in a preferred embodiment against tumoral T cells.

In a particular embodiment of the invention, the antibodies or antigen binding fragments thereof
target and bind the same IL7-R alpha chain when it is combined with TSLP-Receptor (also known as

CCRF2; Accession Number AF338733) as a receptor for TSLP (Reche P.A. et al, 2001).

An “antigen-binding fragment” of an antibody of the invention is a part of the antibody, i.e. a
molecule corresponding to a portion of the structure of the antibody of the invention that exhibits
antigen-binding capacity for alpha chain of the IL-7 receptor for human IL-7, possibly in its native
form; such fragment especially exhibits the same or substantially the same antigen-binding
specificity for said antigen compared to the antigen-binding specificity of the corresponding four-
chainantibody. Advantageously, the antigen-binding fragments have a similar binding affinity as the
corresponding 4-chain antibodies. However, antigen-binding fragment that have a reduced antigen-
binding affinity with respect to corresponding 4-chain antibodies are also encompassed within the
invention. The antigen-binding capacity can be determined by measuring the affinity of the antibody
and of the considered fragment. These antigen-binding fragments may also be designated as
functional fragments of antibodies. Antigen-binding fragments of antibodies are fragments which
comprise their hypervariable domains designated CDRs (Complementary Determining Regions) or
part(s) thereof encompassing the recognition site for the antigen, i.e., IL-7Ra of human IL-7, thereby

defining antigen recognition specificity. Each Light and Heavy chain (respectively VL and VH) of a
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four-chain immunoglobulin has three CDRs, designated VL-CDR1, VL-CDR2, VL-CDR3 and VH-CDR1,
VH-CDR2, VH-CDR3, respectively.

Thus the invention relates to fragments of antibodies of the invention, which comprise or consist in
all of CDRs among VL-CDR1, VL-CDR2, VL-CDR3 and VH-CDR1, VH-CDR2 and VH-CDR3 of VL3 or VL4

and of VH3, respectively.

The skilled person will be able to determine the location of the various regions/domains of
antibodies by reference to the standard definitions in this respect set forth, including a reference
numbering system (Martin, 2001) Protein Sequence and Structure Analysis of Antibody Variable
Domains. In: Antibody Engineering Lab Manual, ed.: Duebel, S. and Kontermann, R., Springer-Verlag,
Heidelberg] or by reference to the numbering system of Kabat (Sequences of Proteins of
Immunological Interest, 4t Ed., U.S. Department of

Health and Human Services, NIH, 1987) or by application of the IMGT “collier de perle” algorithm
(http://www.imgt.org/IMGTindex/Colliers.html). In this respect, for the definition of the sequences
of the invention, it is noted that the delimitation of the regions/domains may vary from one
reference system to another. Accordingly, the regions/domains as defined in the present invention
encompass sequences showing variations in length of +/- 10 %, and the localization of the concerned

sequences within the full-length sequence of the antibodies may vary by +/- 10%.

In a particular embodiment of the invention, the humanized antibody or antigen binding fragment
thereof has the herein defined CDRs sequences (i.e. the CDR sequences of VH3 and of VL3 or VL4,
possibly with the additional V101T and/or V102T substitution(s) in VH-CDR3), and further comprises
in its framework regions, at positions determined in accordance to the Kabat numbering, one or
several of the following amino acid residues:

- in the VH sequence: at position 3 a residue Q, at position 15 a residue G, at position 16 a residue
G, at position 21 a residue T, at position 80 a residue T, at position 87 a residue S, at position 91 a

residue E, at position 95 a residue T, at position 118 a residue L,
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-in the VL sequence: at position 7 a residue S, at position 9 a residue S, at position 11 a residue L, at
position 12 a residue P, at position 18 a residue P, at position 47 a residue Q, at position 50 a residue
K, at position 68 a residue S, at position 73 a residue G or a residue E, in particular a residue E, at
position 82 a residue R, at position 85 a residue A, at position 90 a residue T.

The position of the above mentioned residues in the frameworks of the antibody or antigen-binding
fragment thereof can also be retrieved from the sequences of the MD707 variable domains of the
heavy and light chains as discloses in SEQ ID No56 (VH) and SEQ ID No57 (VL).

In another embodiment, the humanized antibody or antigen binding fragment thereof has the
herein defined CDRs sequences (i.e. the CDR sequences of VH3 and of VL3 or VL4), and further
comprises in its framework regions, at positions determined in accordance to the Kabat numbering,
one or several of the following amino acid residues, in particular all of them:

- in the VH sequence: at position 3 a residue Q, at position 15 a residue G, at position 16 a residue
G, at position 21 a residue T, at position 80 a residue T, at position 87 a residue S, at position 91 a
residue E, at position 95 a residue T, at position 118 a residue L,

-in the VL sequence: at position 7 a residue S, at position 9 a residue S, at position 11 a residue L, at
position 12 a residue P, at position 18 a residue P, at position 47 a residue Q, at position 50 a residue
K, at position 68 a residue S, at position 73 a residue G or a residue E, in particular a residue E, at

position 82 a residue R, at position 85 a residue A, at position 90 a residue T.

In particular embodiments where the humanized antibody or antigen-binding fragment thereof
comprises a D residue at position 28 (in VL-CDR1, as in VL4-CDR1), said antibody or fragment
comprises a G residue at position 73 (in the VL framework residues).

In particular embodiments where the humanized antibody or antigen-binding fragment thereof
comprises a S residue at position 28 (in VL-CDR1, as in VL3-CDR1), said antibody or fragment

comprises a E residue at position 73 (in the VL framework residues).

In particular preferred embodiments, the antibody or antigen-binding fragment thereof has all of
the above-indicated residues at the indicated framework position in its heavy chain. In particular

preferred embodiments, the antibody or antigen-binding fragment thereof has all of the above-
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indicated residues at the indicated framework position in its light chain, or has all of the above-
indicated residues at the indicated framework position, but for position 73 in its light chain where
an E residue is found.

Based on the structure of four-chain immunoglobulins, antigen-binding fragments can thus be
defined by comparison with sequences of antibodies in the available databases and prior art
(Martin, 2001), and especially by comparison of the location of the functional domains in these
sequences, noting that the positions of the framework and constant domains are well defined for
various classes of antibodies, especially for I1gGs, in particular for mammalian IgGs. Such comparison
also involves data relating to 3-dimensional structures of antibodies.

For illustration purpose of specific embodiments of the invention, antigen binding fragments of an
antibody that contain the variable domains comprising the CDRs of said antibody encompass Fv,
dsFv, scFv, Fab, Fab', F(ab')2 which are well defined with reference to Kabat (NIH 1987), Martin
A.C.R. et al and also Roitt I. et al (Fundamental and Applied Immunology MEDSI/McGraw-Hill). Fv
fragments consist of the VL and VH domains of an antibody associated together by hydrophobic
interactions; in dsFv fragments, the VH:VL heterodimer is stabilised by a disulphide bond; in scFv
fragments, the VL and VH domains are connected to one another via a flexible peptide linker thus
forming a single-chain protein. Fab fragments are monomeric fragments obtainable by papain
digestion of an antibody; they comprise the entire L chain, and a VH-CH1 fragment of the H chain,
bound together through a disulfide bond. The F(ab')2 fragment can be produced by pepsin digestion
of an antibody below the hinge disulfide; it comprises two Fab’ fragments, and additionally a portion
of the hinge region of the immunoglobulin molecule. The Fab' fragments are obtainable from F(ab')2
fragments by cutting a disulfide bond in the hinge region. F(ab')2 fragments are divalent, i.e. they
comprise two antigen binding sites, like the native immunoglobulin molecule; on the other hand, Fv
(a VHVL dimmer constituting the variable part of Fab), dsFv, scFv, Fab, and Fab' fragments are
monovalent, i.e. they comprise a single antigen-binding site (For review see (Chan and Carter,
2010).

Accordingly the invention relates to antigens-binding fragments encompassing the sequences which
are disclosed herein and which are monovalent or divalent fragments with respect to antigen

recognition and are the following:
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- Fvfragment consisting of the VL and VH chains associated together by hydrophobic
interactions;

- dsFv fragment wherein the VH:VL heterodimer is stabilised by a disulphide bond;

- scFv fragment wherein the VL and VH chains are connected to one another via a flexible
peptide linker thus forming a single-chain protein;

- Fab fragment which is a monomeric fragment comprising the entire L chain, and a VH-CH1
fragment of the H chain, bound together through a disulfide bond;

- Fab’ fragment;

- F(ab")2 fragment which comprises two Fab’ fragments, and additionally a portion of the

hinge region of an antibody.

These basic antigen-binding fragments of the invention can be combined together to obtain
multivalent antigen-binding fragments, such as diabodies, tribodies or tetrabodies. These

multivalent antigen-binding fragments are also part of the present invention.

Several researches to develop therapeutic antibodies had lead to engineer the Fc regions to
optimize antibody properties allowing the generation of molecules that are better suited to the
pharmacology activity required of them (Strohl, 2009). The Fc region of an antibody mediates its
serum half-life and effector functions, such as complement-dependent cytotoxicity (CDC), antibody-
dependent cellular cytotoxicity (ADCC) and antibody-dependent cell phagocytosis (ADCP). Several
mutations located at the interface between the CH2 and CH3 domains, such as T250Q/M428L
(Hinton et al., 2004) and M252Y/S254T/T256E + H433K/N434F (Vaccaro et al., 2005), have been
shown to increase the binding affinity to FcRn and the half-life of IgG1 in vivo. However, there is not
always a direct relationship between increased FcRn binding and improved half-life (Datta-Mannan
etal., 2007). One approach to improve the efficacy of a therapeutic antibody is to increase its serum
persistence, thereby allowing higher circulating levels, less frequent administration and reduced
doses. Engineering Fc regions may be desired to either reduce or increase the effector function of
the antibody. For antibodies that target cell-surface molecules, especially those on immune cells,

abrogating effector functions is required. Conversely, for antibodies intended for oncology use,
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increasing effector functions may improve the therapeutic activity. The four human IgG isotypes
bind the activating Fcy receptors (FcyRI, FcyRlla, FcyRllla), the inhibitory FcyRIlb receptor, and the
first component of complement (Clqg) with different affinities, yielding very different effector
functions (Bruhns et al., 2009). Binding of IgG to the FcyRs or C1g depends on residues located in
the hinge region and the CH2 domain. Two regions of the CH2 domain are critical for FcyRs and Clqg
binding, and have unique sequences in IgG2 and IgG4 (Armour et al., 1999) (Shields et al., 2001)
(Idusogie et al., 2000) (Steurer et al., 1995) (Lazar et al., 2006) (Ryan et al., 2007) (Richards et al.,
2008) (Labrijn et al., 2009).

In particular embodiments, the antibody of the invention has the following constant domains:

for the heavy chain, the IgG1m-E333A constant domain (sequence of SEQ ID No28 in Table
6) or the 1gG4m-S228P (sequence of SEQ ID No30) or 1gG2b (sequence of SEQ ID No32)

domains;

for the light chain, the CLkappa constant domain (sequence of SEQ ID No34) or the CLIlambda
(sequence of SEQ ID No36) domain.

The antibody of the invention, in particular the humanized antibody may be a monoclonal antibody.
Human cells expressing CD127 as a chain of IL-7 receptor, which are the target of the antibodies of
the invention and fragments thereof, are mainly T lymphocytes and more precisely are
subpopulations of effector T lymphocytes including naive and memory T cells but are not regulatory
T cells, especially not resting natural Treg. Memory T cells are generated as a result of antigen
priming and mainly defined by their functional characteristics, including ability to undergo recall

proliferation upon re-activation and differentiation into secondary effector and memory cells.

According to an embodiment of the invention, the antibodies and antigen binding fragments
thereof, having “cytotoxic activity against T cells” or cytotoxic properties (cytotoxic antibodies) give
rise to depletion in the effector T cell population by killing these cells and accordingly reduce the

number of these cells when administered. To the contrary, these antibodies do not alter the
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subpopulation of regulatory T cells or do not alter it to a significant extent, allowing the Treg cells

to perform their function.

According to a particular embodiment of the invention, the cytotoxic antibodies show Antibody-
Dependant Cellular Cytotoxicity (ADCC). Antibody ADCC potential was considered positive when
specific cytoxicity was superior to 5%.

In particular embodiments, the antibody of the invention comprises a heavy chain with the constant
domain of human IgG1, with the E333A mutation, i.e. sequence of SEQ ID No28 (in Table 6). In
particular embodiments, the antibody of the invention comprises a light chain with the CLkappa
constant domain of human IgG1, with sequence of SEQ ID No34.

In particular embodiments, the antibody of the invention has a heavy chain disclosed herein as
Effi3_VH3 IgG1m(E333A) with the sequence of SEQ ID No42. In particular embodiments, the
antibody of the invention has a light chain disclosed herein as Effi3_VL3 ClKappa with the sequence
of SEQ ID No50, or has a light chain disclosed herein as Effi3_VL4 Clkappa, with the sequence of
SEQ ID No48.

ADCC properties can be evaluated in an ADCC assay such as the test described in the Examples.
When the antibody is a rat antibody the effector cells used in the ADCC assay are LAK (Lymphokine-
activated killer) cells of rat. When the antibodies are humanized the ADCC assay can be carried out

on human NK cells.

According to another embodiment, an antibody or an antigen-binding fragment thereof within the
frame of the invention is not an antagonist of IL7 and/or is not an antagonist of TSLPR. An
“Antagonist of IL-7R” means that antibodies or antigen-binding fragments thereof of the invention,
which target the IL-7Ralpha, have the effect of preventing the accessibility of the IL-7 receptor
expressed on CD127 cells, especially human effector T cells, in particular human memory T cells, for
its binding partner IL-7, especially human IL-7, while the antibodies or fragments themselves do not
trigger signaling by the IL7-R receptor. The same definition applies similarly to “antagonists of the
TSLPR”, which bind to TSLPR, prevent binding of the ligand, and do not themselves trigger signaling.

According to a particular embodiment of the invention, an antibody or an antigen-binding fragment
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thereof within the frame of the invention is not an “antagonist of CD127” which means that it is
neither an antagonist of IL-7 nor an antagonist of TSLP. In this respect non antagonism with respect
to IL-7 and TSLP may be defined as a combination of any embodiments provided hereafter as the
particular embodiments for the definition of not being an antagonist of the IL-7R or not being an
antagonism of TSLP.As a result of not being an antagonist of the IL-7 receptor, contrary to the
antibodies of the prior art, the antibody of the invention or its functional fragment does not lead to
strong lymphopenia due to the prevention of IL-7-dependent thymic T cells generation. A test for
measurement of the antagonist properties of the antibodies or functional fragments thereof of the
invention is described in the Examples. In particular embodiments, the antibody or antigen-binding
fragment of the invention is an antagonist of CD127. In particular embodiments, the antibody or
antigen-binding fragment of the invention is an antagonist of the IL7-R. In particular embodiments,
the antibody or antigen-binding fragment of the invention is an antagonist of the TSLPR.

In particular embodiments, the antibody and antigen-binding fragments thereof, does not reduce
TARC production of TSLP stimulated dendritic cells when administered. In particular embodiments,
TARC production in TSLP-stimulated dendritic cells, in particular in conditions disclosed in the
Examples section, is reduced by no more than 20 %, preferably no more than 10 % and even more
preferably no more than 5 % in the presence of antibodies at a concentration of 5 ug/mL or more
(or in presence of an equivalent concentration of antigen-binding fragment), and/or is reduced by
no more than 80 %, preferably no more than 50 %, more preferably no more than 25 % and even
more preferably no more than 10 % in the presence of antibodies at concentrations of 25 pug/mL or
more (or in presence of an equivalent concentration of antigen-binding fragment).

In particular embodiments, the antibody or antigen-binding fragment thereof does not inhibit STAT-
5 signaling of the IL7-R induced by IL-7. In particular embodiments, STAT-5 phosphorylation in IL-7
stimulated cells, in particular in conditions disclosed in the Examples section, is reduced by no more
than 30 %, preferably by no more than 25 % and even more preferably by no more than 20 % in the
presence of antibodies at a concentration of 0.1 pg/mL or more and preferably at a concentration
of 0.5 ug/mL or more (or in the presence of an equivalent concentration of antigen-binding
fragment) and/or is reduced by no more than 50 %, preferably by no more than 35 % and even more

preferably by no more than 20 % in the presence of antibodies at a concentration of 1 ug/mL or
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more (or in the presence of an equivalent concentration of antigen-binding fragment) and/or is
reduced by no more than 90 %, preferably by no more than 70 %, more preferably by no more than
50 % and even more preferably by no more than 20% in the presence of antibodies at a
concentration of 5 ug/mL or more and preferably at a concentration of 10 pug/mL or more (or in the
presence of an equivalent concentration of antigen-binding fragment).

Antibodies against the extracellular domain of the IL7-receptor (or the TSLPR), and in particular of
CD127, may act as agonists of the IL7-R (or the TSLPR), i.e. they may compete with binding of the
ligand, while their binding may lead to activation of all or part of the signaling pathways of the IL7-
R (or the TSLPR) in the absence of ligand and/or to increased activation in the presence of ligand. In
particular embodiments, the antibody or antigen-binding fragment of the invention is not an agonist
of CD127. In particular embodiments, the antibody or antigen-binding fragment of the invention is
not an agonist of the IL7-R. In particular embodiments, the antibody or antigen-binding fragment of
the invention is not an agonist of the TSLPR. In a particular embodiment, the antibody or antigen-
binding fragment of the invention is neither an agonist of the IL-7 pathway nor an agonist of the
TSLPR pathway.

In particular embodiments, the antibody and antigen-binding fragments thereof, does not increase
TARC production of TSLP-stimulated dendritic cells when administered. In particular embodiments,
TARC production in TSLP-stimulated dendritic cells, in particular in conditions disclosed in the
Examples section, is increased by no more than 60 %, and more preferably by no more than 50 % in
the presence of antibodies at a concentration of 0.2 pug/mL or more, preferably at a concentration
of 1 ug/mL or more and more preferably in the presence of 25 pg/mL or more (or in presence of an
equivalent concentration of antigen-binding fragment). In particular embodiments, the antibody
and antigen-binding fragment of the invention do not induce the production of TARC in cells in the
absence of TSLP, in particular the production of TARC in the presence of the above concentrations
of antibody or antigen-binding fragment and in the absence of TSLP is 35 % or less, preferably 20 %
or less, and more preferably 10 % or less, of that in the presence of TSLP and in the absence of the
antibody or antigen-binding fragment.

In particular embodiments, the antibody or antigen-binding fragment thereof does not increase

STAT-5 signaling of the IL7-R induced by IL-7. In particular embodiments, STAT-5 phosphorylation in
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IL-7 stimulated cells, in particular in conditions disclosed in the Examples section, is increased by no
more than 20 %, preferably by no more than 10 % and even more preferably by no more than 5 %
in the presence of antibodies at a concentration of 0.1 pg/mL or more, preferably at a concentration
of 1 ug/mL or more and even more preferably in at a concentration of 10 ug/mL or more (or in the
presence of an equivalent concentration of antigen-binding fragment). In particular embodiments,
the phosphorylation of STAT-5 in the absence of IL-7 and in the presence of the antibody or antigen-
binding fragment at the above concentrations is 20 % or less, preferably 10 % or less and even more
preferably 5% or less of said phosphorylation in the presence of 1I-7 and in the presence of the
antibody (or antigen-binging fragment).

The antibodies of the prior art which have both cytotoxic and antagonist properties for CD127
positive cells enable cumulative effects of these properties with respect to the depletion of effector
T cells, especially of memory T cells especially, thereby enabling a stronger depletion (exhaustion of
the pool of CD127+ cells) and corresponding reduction in the number of target T cells. The antibody
of the invention induce a lesser depletion of CD127 T cells that does not induce lymphopenia that

could be an adverse effect in some circumstances.

The invention also provides polynucleotides encoding the antibodies (and fragments) of the
invention. Such polynucleotides are disclosed in particular in Table 6. They may be provided as
isolated polynucleotides. The skilled person will realize that, due to degeneracy of the genetic code,
polynucleotide sequences distinct from these explicitly disclosed may encode the same amino acid

sequences; such polynucleotide sequences are also encompassed in the present invention.

In a particular embodiment, the polynucleotide is comprising the sequences of SEQ ID No13, 15, 17, 19,
21 and 23, or the sequences of SEQ ID No13, 15, 17, 25, 21 and 23, in particular comprising the sequences of
SEQ ID No1l and 3 or the sequences of SEQ ID Nol and 5, in particular comprising the sequences of SEQ ID
No41 and 47 or the sequences of SEQ ID No41 and 49.

In a particular embodiment, the invention relates to a vector comprising the polynucleotide of the invention,
The vector may be a plasmid suitable for cell transfection or may be a vector suitable for cell transduction,

such as a viral vector.
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The antibody or antigen-binding fragment thereof may be obtained, in particular, by DNA synthesis.
It is possible in particular to synthesize the cDNA of the desired antibody and to clone said cDNA in
an appropriate vector. Synthesis, cloning and expression of an antibody (or antigen-binding
fragment) may be performed according to methods common in the field and readily available to the

skilled person.

An antibody or an antigen-binding fragment thereof of the invention is in particular advantageously
raised against a molecule which is the CD127 expressed by human T cells, possibly raised from an
immunization under the form of native polypeptide or recombinant molecule. Preferably, the
antibody is raised against a polypeptide consisting of or comprising the epitope with the sequence

ESGYAQNGDLEDAELDDYSFSCYSQLE (ID No55 in Table 6).

Immunization can be carried out according to the protocol disclosed in the Examples below:
Recombinant CD127 Fc Chimera (10975-H03H Sino Biological, Beijing, China) was used to immunize
rats such as rats of the LOU/C IgkIA strain available at the University of Louvain, Belgium).
Hybridoma were obtained by fusing spleen mononuclear cells with the LOU rat immunocytoma
IR983F, a non secreting and azaguanine resistant cell line, according to a previously described
procedure (Chassoux et al, Immunology 1988 65 623-628). Hybridoma were first screened according
to the capacity of the secreted monoclonal antibodies to bind to recombinant CD127 molecule
(CD127 Fc Chimera; 10975-H0O3H, Sino Biological, Beijing, China). Hybridoma were then screened for

the capacity of their monoclonal antibodies to bind to the CD127 expressed by human T cells.

“Hybridoma cells” according to the invention are cells generated from fusion of antibody producing
cells (B Lymphocytes) from an animal previously immunized with a selected immunogen and fusion
partner which are myeloma cells enabling to provide immortality to the resulting fusion cell.
Myeloma cells and antibody producing cells (B cells such as splenocytes) can be of the same origin,
and are eukaryotic cells in particular mammalian cells of the same animal. They can be alternatively
of different origin, thus giving rise to an heterohybridoma. Myeloma cells such as the LOU rat

immunocytoma IR983F, a non- secreting and azaguanine resistant cell line are chosen among cells
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that fail to produce immunoglobulins in order to enable the prepared hybridoma to secrete only
monoclonal antibodies of the desired specificity. Other cells suitable for promoting ADCC such as
those described in the following pages for the preparation of the antibodies through expression in
recombinant cells may be used instead of the rat immunocytoma. Such cells are advantageously
cells having a low or no fucosylation capacity. Preparation of hybridoma suitable for carrying out
the invention is performed according to conventional techniques. Embodiments are described in
detail in the Examples of the present application of which the particular disclosed features can be
adapted to other cells used as fusion partners. A particular hybridoma disclosed in the present
invention is MD707-3 deposited under No 1-4532 on September 28, 2011 at the CNCM (Collection
Nationale de Cultures de Microorganismes, Paris, France) under the provisions of the Budapest
Treaty. Said hybridoma enables production of a rat antibody designated MD707-3 that has been

modified according to the invention to provide humanized antibodies Effi3.

The antigen-binding fragments of the antibody may be obtained starting from the antibody,
especially by using enzymatic digestion according to well known techniques including papain or
pepsin digestion, or using any appropriate cleavage technique. They may be alternatively expressed
in host cells modified by recombination with nucleic acid sequences encoding the amino acid
sequence of said fragments, or may be synthesized, especially chemically synthesized.

Accordingly, the antibodies of the invention, including the modified antibodies, and the antigen-
binding fragments of the antibodies can also be prepared by classical genetic engineering
techniques, such as those described by Sambrook et al. [Molecular Cloning, A Laboratory Manual,
2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y., (1989), and updated
versions].

In accordance to the invention, “binding” to the IL-7Ra protein refers to an antigen-antibody type
interaction and encompasses “specific binding” properties of the antibodies or antigen-binding
fragments thereof which specific binding means that the antibodies or antigen-binding fragments
bind to the IL-7Ra protein and furthermore do not bind or bind with a significant weaker affinity to

other proteins (e.g. common cytokine receptor y-chain). Binding specificity and binding can be
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assayed in accordance with the tests disclosed in the Examples and in particular can be assayed by

ELISA, or Western Blot analysis.

The invention accordingly relates to the versions of the VH and VL polypeptides as disclosed above,
that encompass the signal peptide or not. The signal peptide may be necessary during the

preparation of the polypeptides in cells.

As the most significant property of a therapeutic antibody is the activity, it is important that
substitutions proposed during the resurfacing and de-immunisation do not affect the affinity or
stability of the antibody. A large amount of information has been collected in the last 20 years on
humanization and grafting of the CDRs (Jones et al., 1986)(Ewert et al., 2003), the biophysical
properties of antibodies (Ewert et al., 2003), the conformation of the CDR-loops (Chothia and Lesk,
1987) (Al-Lazikani et al., 1997) (North et al., 2011) and for the framework (Vargas-Madrazo and Paz-
Garcia, 2003) (Honegger et al., 2009), which along with advances in protein modelling (Desmet et
al.,, 2002) (Almagro et al.,, 2014) makes it possible to predictvly humanize and de-immunise
antibodies with retained binding affinity and stability. However, it generally remains necessary to
test for the desired properties of an antibody with a modified sequence. Tests for the features of
the antibody (or antigen-binding fragment) are disclosed herein, in particular in the Examples
section.

The specific sequences disclosed herein for e.g.Effi3_VH3VL3 and Effi3_VH3VL4 are humanized to a
large extent and further humanization would generally not be considered necessary, while reverting
some substitutions to restore the original rat residues would generally not be considered
advantageous at least if a humanized antibody is sought, in particular for administration in humans.
In particular embodiments, the antibody is humanized and/or de-immunized. In particular
embodiments, the antibody or antigen-binding fragment is suitable for administration in humans,
and in particular does not induce an adverse immune reaction in humans due to the presence of
non-human sequences, or does not induce such a reaction at a clinically unacceptable level.

The skilled person would be aware that, if any improvement of a feature was sought by

substitutions in the variant domain relative to the sequences disclosed in Table 6, only a limited



WO 2017/149394 PCT/IB2017/000293

23

number of substitutions would be expected to provide such improvement while preserving other

features (whether or not said substitutions have the effect of restoring the original amino acids of

the rat MD707-3 sequence). A small number of variants would therefore need to be tested, and

could readily be tested using the methods herein and methods known to the skilled person for

important features of the antibody, in particular binding to the extracellular domain of CD127,

optionally competition with IL-7 and/or TLSP, antagonist effect to CD127, the IL7-R and/or TSLPR,

optionally agonist effect to these receptors, effect on STAT-5 phosphorylation and/or TARC

production and optionally cytotoxic, in particular ADCC-mediated, effect. Such variant sequences

are encompassed in the present invention and comprise in particular:

variants having the CDR sequences of VH3 and VL3 or VL4 and wherein substitutions
relative to said sequences are limited to framework residues, in particular wherein less
than 20 % (or less than 25 residues), preferably less than 10 % (or less than 12 residues),
more preferably less than 5 % (or less than 6 residues) and even more preferably 3, 2 or
1 framework residue(s) are(is) substituted relative to said sequences;

variants having no more than 2 and preferably no more than 1 substitution(s) in each of
their CDRs relative to the CDRs of VH3 and VL3 or VL4, preferably wherein at least 3,
more preferably at least 4 and even more preferably 5 CDRs are unmodified (the
modified CDRs each having 2 or less and preferably only one substitution); such variants
optionally additionally having substitutions in the framework residues, with the
preferred limitations above;

variants having V101T and/or V102T substitution(s) in VH-CDR3 and optionally additional
substitutions in the CDRs and/or framework residues with the preferred limitations
above;

variants having no V101T or V102T substitutions and in particular variants having no

V101 and V102 substitutions

wherein preferred variants either have either an S residue at position 28 in VL-CDR1 (i.e. has the VL-CDR1 of

VL3, with the sequence of SEQ ID No20) and an E residue at position 73 in the VL framework sequences (as

in VL3 with sequence of SEQ ID No4), or a D residue at position 28 in VL-CDR1 (i.e. has the VL-CDR1 of VL4,
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with the sequence of SEQ ID N026) and a G residue at position 73 in the VL framework sequences (as in VL4
with sequence of SEQ ID N06).
The invention also relates to a chimeric molecule comprising an antibody or a fragment thereof as defined

herein, wherein said chimeric molecule is:

- a chimeric protein, in particular an artificial protein, which retains the antigen-binding capacity of
said antibody or antigen-binding fragment and which is an antigen-binding antibody mimetic or,

- acomplex molecule having a plurality of functional domains which collectively provide recognition,
binding, anchoring, signalling functions to said molecule, in particular a chimeric antigen receptor
(CAR) comprising in association in a recombinant molecule, in particular in a fusion protein, (i) an
ectodomain which derives from a scFv fragment of said antibody or antigen-binding fragment as
defined herein or is such scFv fragment, (ii) a transmembrane domain for anchoring into a cell

membrane and (iii) an endodomain which comprises at least one intracellular signalling domain.

In a particular embodiment, the chimeric molecule is a CAR molecule which comprises at least 2,
advantageously at least 3 signalling domains wherein the signalling domains collectively enable at least one

of the following properties:

- initiation of T cell activation, such as provided by CD3 T cytoplasmic domain
- T cell mediated cytotoxicity,
- amplification of the T cell activation signal or costimulation of said signal, such as provided by

costimulatory elements derived from receptors such as 4-1BB, CD28 or ICOS or OX40.

The invention also concerns a cell comprising an antibody or an antigen-binding fragment thereof as disclosed
herein or comprising a chimeric molecule as defined herein, wherein the antibody or antigen-binding
fragment thereof is exposed as an ectodomain at the surface of the cell. The cell may advantageously be a T

cell, such as an autologous T cell of a patient or an allogenic T cell.

The signalling domain encompassed in the chimeric molecule may advantageously be derived from CD3Z or

from the Fc receptor Y chain.

The invention also relates to the use of these chimeric molecules such as mimetics or CAR molecules to target

CD127+ T cells, in particular tumoral CD127+ T cells.

The invention also concerns a method or preparation of Chimeric Antigen Receptor (CAR) which comprises

the steps of:
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a. providing a polynucleotide encoding an antibody or an antigen-binding fragment thereof, in
particular a scFv fragment,

b. recombining said polynucleotide of a) at its C-terminal end with polynucleotides encoding from N-to
C-terminal a transmembrane domain and at least one, in particular two intracellular signalling
domain(s) suitable for providing stimulatory signal(s) to a cell, in particular to a T cell, more
particularly toa human T cell.

C. expressing the recombinant molecule obtained in b) in a cell, especially in a T cell, more particularly
ina human T cell,

d. optionally selecting the produced chimeric antigen receptor for its properties after contacting the

same with a cell expressing human CD127.

Among chimeric molecules the invention relates in particular to antigen-binding antibody mimetics, l.e.,
artificial proteins with the capacity to bind antigens mimicking that of antibodies. Such proteins comprise
affitins and anticalins. Affitins are artificial proteins with the ability to selectively bind antigens. They are
structurally derived from the DNA binding protein Sac7d, found in Sulfolobus acidocaldarius, a microorganism
belonging to the archaeal domain. By randomizing the amino acids on the binding surface of Sac7d, e.g. by
generating variants corresponding to random substitutions of 11 residues of the binding interface of Sac7d,
an affitin library may be generated and subjecting the resulting protein library to rounds of ribosome display,
the affinity can be directed towards various targets, such as peptides, proteins, viruses and bacteria. Affitins
are antibody mimetics and are being developed as tools in biotechnology. They have also been used as
specific inhibitors for various enzymes (Krehenbrink et al., J. mol. Biol., 383:5, 2008). The skilled person may
readily develop affitins with the required binding properties using methods know in the art, in particular as
disclosed in patent application W02008068637 and the above-cited publication, in particular the generation
of phage display and/or ribosome display libraries and their screening using an antigen as dislosed herein.
Anticalins are artificial proteins that are able to bind to antigens, either to proteins or to small molecules.
They are antibody mimetic derived from human lipocalins which are a family of naturally binding proteins.
Anticalins are about eight times smaller with a size of about 180 amino acids and a mass of about 20 kDa
(Skerra, Febs J., 275:11, 2008). Anticalin phage display libraries have been generated which allow for the
screening and selection, in particular of anticalins with specific binding properties. The skilled person may
readily develop affitins with the required binding properties using methods know in the art, in particular as
disclosed in EP patent EP1270725 B1, US patent US8536307 B2, (Schlehuber and Skerra, Biophys. Chem.,

96:2-3, 2002) and the above-cited publication, in particular the generation of phage display and/or ribosome
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display libraries and their screening using an antigen as disclosed herein. Anticalins and affitins may both be
produced in a number of expression systems comprising bacterial expression systems. Thus, the invention
provides affitins, anticalins and other similar antibody mimetics with the features of the antibodies described
herein, in particular with regard to the binding to CD127, the non-effect on the IL7 and/or TSLP signhaling

pathway all of which are contemplated as macromolecules of the invention.

The invention also concerns a method of manufacturing an antibody of the invention comprising the steps
of immunizing a non-human animal, in particular a non-human mammal, against a polypeptide having the
sequence of SEQ ID No55 and in particular collecting the resulting serum from said immunised non-human

animal to obtain antibodies directed against said polypeptide.

In a particular embodiment of the method of manufacturing an antibody of the invention, additional steps
may be performed in order to assess the properties of the prepared antibodies. Steps can in particular
comprise the following carried out independently of each other:

a. testing (e.g. according to a method described in the Examples in sections titled “IL7R binding assay
by cytofluorometry” and “rCD127 recognition of anti-h-CD127 Mabs assessed by ELISA”) the ability
of an antibody, an antigen-binding fragment or mimetic of such an antibody to bind to the
extracellular domain of CD127, in particular to polypeptide comprising or consisting of the epitope
with the sequence of SEQ ID No55,

b. testing (e.g. according to a method described in the Examples in section titled “Phospho Stat5
activity assay”) the effect of an antibody, an antigen-binding fragment or mimetic of such an antibody
on the IL-7 signaling pathway,

c. testing (e.g. according to a method described in the Examples in section titled “TARC secretion
assay”) the effect of an antibody, an antigen-binding fragment or mimetic of such an antibody on the
TSLP signaling pathway,

d. testing (e.g. according to a method described in the Examples in section titled “Antibody-Dependent
Cellular Cytotoxicity”) the cytotoxic activity, in particular ADCC activity of an antibody, an antigen-
binding fragment or mimetic of such an antibody;

The method of manufacturing an antibody or antigen-binding fragment thereof or antigen-binding antibody

mimetic of the invention may further comprise the following step selecting an antibody, an antigen-binding
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fragment or mimetic of such an antibody which specifically binds to the extracellular domain of CD127 which

exhibits at least one of the following properties:

it is not an antagonist of CD127 and it does not inhibit IL-7 induced phosphorylation of STAT5 in cells
expressing the IL7-R and/or,

- it does not inhibit TSLP-stimulated secretion of TARC in cells expressing the TSLP-R and/or,

- it is not an agonist of CD127 and/or,

- it does not increase IL-7 induced phosphorylation of STATS5 in cells expressing the IL7-R and/or,

- it does not increase TSLP-stimulated secretion of TARC in cells expressing the TSLP-R.
A particular embodiment of the method provides an antibody or antigen-binding fragment thereof or
mimetic which specifically binds to the extracellular domain of CD127 and is not an antagonist of CD127 and
does not inhibit IL-7 induced phosphorylation of STATS5 in cells expressing the IL7-R and does not inhibit TSLP-
stimulated secretion of TARC in cells expressing the TSLP-R and is not an agonist of CD127 and/or does not
increase IL-7 induced phosphorylation of STATS in cells expressing the IL7-R and does not increase TSLP-
stimulated secretion of TARC in cells expressing the TSLP-R.
Another object of the invention is a pharmaceutical composition comprising an antibody or an
antigen-binding fragment thereof or a chimeric molecule, according to the invention, with a
pharmaceutical vehicle, wherein said pharmaceutical composition optionally further comprises a
different active ingredient.
The invention also relates to a composition comprising as an active ingredient, an antibody or an
antigen-binding fragment thereof or a chimeric molecule or a cell or a polynucleotide according to
the definitions provided herein or a pharmaceutical composition, in a formulation suitable for
controlling human CD127 positive cells survival or expansion, in particular human CD127 positive
effector cells, especially CD127+ memory T cells survival or expansion, especially memory T cells
which are both CD127+ and CD84+, or which are both CD127+ and CD4+ cells, when administered to
a human patient.
A composition of the invention may further comprise an additional compound having a therapeutic
immunomodulator effect, in particular on cells involved in allergy or autoimmunity. For illustration
purpose immunomodulators of interest are other monoclonal antibodies targeting T cells, such as
anti-CD3, anti-ICOS or anti-CD28 antibodies or recombinant proteins or antibodies targeting

accessory cells such as CTLA4lg or anti-CD40 antibodies.
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According to another embodiment, a composition of the invention may further comprise
immunotherapeutic agents useful in the context of the invention are selected from the group consisting
of therapeutic vaccines (DNA, RNA or peptide vaccines), immune checkpoint blockers or activators or
immunoconjugates such as antibody-drug conjugates.

Immunotherapeutic agents that could take cancer vaccines from interesting biological phenomena to
effective therapeutic agents include: T-cell growth factors to increase number and repertoire of naive T cells,
growth factors to increase the number of dendritic cells (DCs), agonists to activate DCs and other antigen-
presenting cells (APCs), adjuvants to allow and augment cancer vaccines, agonists to activate and stimulate
T cells, inhibitors of T-cell checkpoint blockade, T-cell growth factors to increase the growth and survival of
immune T cells, agents to inhibit, block, or neutralize cancer cell and immune cell-derived
immunosuppressive cytokine.

Numerous targets and immune checkpoint blockers or activators are known in the art. In the context of the
invention, examples of targets, in particular immune checkpoint blockers or activators that could be useful
are anti-PDL1, anti-PD1, anti-CTLA4, anti-CD137, anti-Her2, anti-EGFR, anti-CD20, anti-CD19, anti-CD52,
anti-CD-137, anti-CD2, anti-CD28, anti-CD40, HVEM, BTLA, CD160, TIGIT, TIM-1/3, LAG-3, 2B4 and OX40.

The invention accordingly concerns combination therapeutic means comprising as active ingredients:

- an antibody or an antigen-binding fragment thereof, a chimeric molecule, a cell or a polynucleotide,
as defined herein
- at least one further therapeutic agent selected from the group of chemotherapeutic agents,

radiotherapeutic agents, surgery agents, immunotherapeutic agents, probiotics and antibiotics,

wherein said active ingredients are formulated for separate, simultaneous, or combination therapy, in

particular for combined or sequential use.

The invention relates in an embodiment to a combination product which is suitable for administration to a
human patient in need thereof, and which comprises as active ingredients: (i) an antibody or an antigen-
binding fragment thereof, a chimeric molecule, a cell or a polynucleotide, as defined herein and (ii) an
additional immunotherapeutic agent, in particular an immunotherapeutic agent involving T cells, suchasa T
cell bearing a CAR molecule as defined herein or a CAR molecule targeting a cell receptor or antigen such as,
CD19, CD20 CD52 or Her2. In a particular embodiment, the antibodies used are IgG1 antibodies and are used

as a cytotoxic agent.
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The invention concerns also an antibody or an antigen-binding fragment thereof or a chimeric
molecule or a cell or a polynucleotide as defined or illustrated herein, for use as active ingredient in
a combination or add-on therapeutic regimen in a patient in need thereof.

An antibody or an antigen-binding fragment thereof or a chimeric molecule or a cell or a
polynucleotide according to the invention, a pharmaceutical composition or a composition as
defined herein are in particular proposed for use in a human patient for treating pathologic
conditions influenced by immune responses, especially by memory T cells responses. Accordingly,
the inventors proposed that the antibody or antigen-binding fragment thereof, chimeric molecule
according to the invention, pharmaceutical composition or composition as defined herein be used
for the treatment of autoimmune or allergic diseases in particular allergic skin disorders, intestinal
disorders or for transplant rejection or for the treatment of leukemia such as acute lymphoblastic
leukemia (e.g. T-ALL) or lymphoma such as Hodgkin lymphoma, or the treatment of a cancer disease
such as breast cancer associated with CD127+ cells, renal cancer, bladder cancer, lung cancer,
pancreatic cancer, or for the treatment of a T cell cutaneous lymphoma, such as Sezary lymphoma,
or for the treatment of the acute lymphoblastoid leukemia with gain-mutation of the IL7-R/TSLP
pathway, mesothelioma.

In view of their particular activity in targeting CD127 positives cells and cytotoxic activity, the
antibodies of the invention or antigen-binding fragments thereof are in particular suitable for use in
treating respiratory diseases such as asthma, cystic fibrosis, eosinophilic cough, bronchitis,
sarcoidosis, pulmonary fibrosis, rhinitis, sinusitis, chronic viral infections such as infections due to
HIV, to papilloma virus, hepatitis virus, allergic diseases such as allergic asthma allergic
rhinosinusitis, allergic conjunctivitis, atopic dermatitis, food allergies, lymphoma or leukemia (e.g.
pre-B ALL), and autoimmune diseases involving a type Th2 deleterious response such as lupus,
psoriasis, sjogren syndrom, ulcerative colitis, rhumatoid polyarthritis type 1 diabetes.

The composition or the combination therapeutic means according to the invention are also suitable for use
in treatment of a patient presenting with a disease involving CD127+ cell, such as the above cited ones. In
particular the composition or the combination therapeutic means according to the invention are suitable for

the treatment of a patient presenting with a cancer with CD127 positive tumor cells, in particular a cancer

where CD127+ cell constitute a marker of poor prognosis such as in lung cancer or mesothelioma.
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By “treatment” or “therapeutic treatment”, it is meant that the performed steps of administration
result in improving the clinical condition of an animal or a human patient in need thereof, who
suffers from disorder(s) associated with the IL-7 and TSLP pathways, i.e involving the proliferation
or an accumulation of CD127 positive cells or the differentiation/maturation/proliferation of cells in
response to TSLP. Such treatment aims at improving the clinical status of the animal or human
patient, by eliminating or alleviating the symptoms associated with the disorder(s) related to the
presence of these cells, i.e; involving the proliferation and/or accumulation of CD127 positive cells
or differentiation/maturation/proliferation of cells in response to TSLP, and/or in a preferred

embodiment, the treatment according to the invention enables restoring to health.

The invention also relates to the use of an anti-CD127 antibody or antigen-binding fragment thereof or
antigen-binding antibody mimetic as defined herein in a diagnostic test, particularly in a diagnostic test for
personalized medicine, more particularly in a companion diagnostic test.

The invention also concerns an jn vitro or ex vivo method of diagnosis, in particular a method of diagnostic
suitable for use in personalized medicine, more particularly in a companion diagnosis, wherein an anti-CD127
antibody of the invention or an antigen-binding fragment thereof or an antigen-binding mimetic thereof is
used for the detection of CD127+ cells in a sample previously obtained from a subject and optionally for the
quantification of the expression of CD127.

In a particular embodiment, the invention also concerns the use of an anti-CD127 antibody of the invention
or an antigen-binding fragment thereof or an antigen-binding mimetic thereof in the manufacture of a
medicament suitable for use in a diagnostic test, in particular for use in personalized medicine, or in a

companion diagnostic test.

In another aspect of the invention, an anti-CD127 antibody of the invention or an antigen-binding fragment
thereof or an antigen-binding mimetic thereof is used in a method of in vitro or ex vivo determining the
presence of CD127+ cells in a sample previously obtained from a subject .

In a particular embodiment this method comprises determining in vitro the expression and/or the level of
expression of CD127, in a biological sample of said subject using the anti-human CD127 antibody or antigen-

binding fragment thereof or antigen-binding antibody mimetic of the invention.
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In another embodiment this method comprises determining presence of CD127 as a biomarker that is
predictive for the response of a subject to a treatment, in particular a response of a subject diagnosed with
a cancer wherein said method comprises:
- determining the expression level of CD127 in a tumor sample of a subject, in particular with anti-
CD127 antibody or antigen-binding fragment thereof or antigen-binding antibody mimetic of the
invention, and
- comparing the expression level of CD127 to a value representative of an expression level of
CD127 in a non-responding subject population,
wherein a higher expression level of CD127 in the tumor sample of the subject is indicative for a subject who
will respond to the treatment.
Determining the expression level according to the method may encompass quantitating the CD127 molecule

on cells of the sample.

Additional features and properties of the invention will be apparent from the

Examples and figures which follow.

Legend of the Figures:

Brief description of the drawings

Figurel

Effi3 Binding Assay to CD127 by Facs and ELISA. A. Shows the percentage of CD127 positive cells over a dose
response of Effi3 staining. B. Effi3 binding activity. A. Binding activity assay, anti-CD127 antibodies were
tested on Sandwich ELISA: MD707-3 (start line), Effi3 variant VH3VL3 (Triangle line) and Effi3 variant VH3VL4
(square line).

Figure 2

Stability assay by ELISA over time at different temperature : the figure shows the absorbance of the Effi3
antibody from DO to 28 and stored at RT (triangle line), 4°C (square line), 37°C (cross line), -80°C (stare line)
or defrosted 3 times at -80°C (bar line).

Figure 3

Effect of the binding of Effi3 on CD127 after IL7 or TSLP stimulation. A. Inhibition of IL-7 induced pSTAT5+ T

lymphocyte in dose-response to MD707-3 mAb (black squares), no effect of the Effi3 mAb (empty squares)
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on IL7-dependent P-STAT5. B. Effect of TSLP-induced TARC production by anti-human CD127 antibodies.
Quantification by ELISA of TARC production in supernatant of human blood CD1C+ dendritic cells cultured for
24 hours with 15 ng/ml of TSLP and different concentration of anti-human CD127 antibodies: MD707-3, Effi3
or anti-TSLP antibody as a positive control of inhibition.

Figure 4

Cytotoxicity study of Effi3 variants, humanized clones of MD707-3, at different concentration and different
ratio between Effector and target cells. Antibody-dependent cellular cytotoxicity (ADCC) after incubation
with NK human as effector (E) cells of Effi3 H3L3 and Effi3 H3L4 on 51Cr-labled LAL-T DND41 (CD127+)human
T-cell acute lymphoblastic leukemia (T-ALL) cell lines at different ratio: (E:T=30:1; 10:1 and 3:1). Percentage
of specific cytotoxicity was determined by 51Cr release.

Figure 5

Human CD127 Amino acid sequence: the bold amino acids is the linear epitope sequence recognize by Effi3

antibody.

Figure 6
Amino acid (aa) sequence of the Effi3 VH3 with IgG1m isotype: aa in grey : signal peptide, aa in bold and italic

: CDR1, CDR2 and CDR3; aa underlined : IgG1m constant region; taller bold aa: humanized aa.

Figure 7

Amino acid (aa sequence of the Effi3 VL4 with CLkappa constant region: aa in grey : signal peptide, aa in bold

and italic : CDR1, CDR2 and CDR3; aa underlined : CLkappa constant region; taller bold aa: humanized aa.

Examples/Materiel and methods/Results

HUMANISATION
The MD707-3 clone was humanized by de-immunisation and resurfacing in silico methods as

described above.

Antibody MD707-3 consist of the light chain (Sequence of SEQ ID No57 in Table 6) and Heavy chain
(Sequence of SEQ ID No56 in Table 6). Analysis of the domain content of MD707-3 showed it to be
an Fv, presumably from a full length IgG1 antibody. The variable domains were isolated and
annotated with kabat CDR definitions and numbering. Sequence alignments comparing MD707-3

variable domains to the human germlines were generated. Based on overall sequence identity,
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matching interface positions and similarly classed CDR caonical positions, a germline family was
identified for each chains. MD707-3 was found to be similar to the light chain germline KK2-A3 and
Heavy VH3-3-73. The structural models of the Parental and the de-immunised sequences were

constructed.

Table 1.  Resurfacing residues

Chain | Begion | Subsiuiion Diescyiplion
i FRY AFS
L FRY
L0 1S
L = WAL NG sw& ;‘m‘e {
L £71 %928 Resudacing Serine o Proline i comjunction with Valine o
4% e o . vy
f eucing at posiion 11
L R 5188 Resurfacing Serine 1o Prajine
Both Leucine and Arginine is alowed at the posilion.
However, the most simdlar human germlines all have
L (2 | SaR A{géﬁ-éne As mg g}a;sm\._ss? he_:,‘ _simn EHR L2 and aven
B though i s not involved in binding Leucine was refained in
the first reswntaced chain. Arginine was evaluated in the
serond resurfaced chain.
L FRa H&is Resurface protnuding foreign Arginine & Serine
L R KEoR Zongervative substitudion of Lysine far ﬁargém_i_ne brings the
: - p@mfk@n in line with the closest human germiines.
L cm3 TosA vative ne for A,Eanit}e bangs
the g}oms;}n 0 Ea ne w h the {:tea-ew h HYISH g:an’smme:s.
H A HA Histidine s a foveign residue, resurface o Ghidamine.
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Chaln | Ragion | Substitulion Pascription

Resuriacing foreign proituding Lysine for Glyrine.
H FRY KARG Substituie in concert with Glistarmic acd at pasition 18 for
charge neutralily
Fesurfacing foreign protruding Glutamic ackd for Givoine.
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Table 2. De-immunized substitutions

Fegion | Substiubion Doscriplion

P
o
A
B2
s
v
by
o

De-ivanunising subsitution :
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Subsiobion Dlesconption
Puosition 73 & commaonly glycine i human antitsodies and s
ciose fo the CORs. The Glutamic acid should be removed
bath for resurfacing and de-ymmunisation reasons.
b FR3 BE73 H\«Wt\»er due to the proxinety fo the UDHs th

ondy performesd fogethar with the re-introsduct
ol :J_‘.e at ihe spatialy ,:i se posihan 28, The xu‘g:
removes § prondscuns epilapes.

De-immurnising substitulion of sclve te.—r;:nsr cedd Waline S
L FR3 Ve0T T weonine, Substitution remaoves b o7 HLA-DBED
u £ ST FRT which removes binding
N wnding interface. However,
give'n the location = \\d hiv ea,tscn #is f&m:‘sa a consanative
\_. roy 30T de-inurenising -su‘?ziz? stiort of Sevine to ¥ ‘ frennins shoulkd be
evaluated. The subsifulion rernowes binding o 4 HEA-
DREY alictypes induding the common DREBTRR2:0
afutyps.
Substitution from Methionine o "h e\mﬂe 5 piore eﬁr—thw
H FRI Mast at reducing predicied i
removing binding to an add ;*:::as “9 %La& E}RBi aiﬁa*\:
Subatitutions at posHic e"d 102 are aimed at removing
¢ i RSV “: i PR3 and B The
fng ; i dieted
H H3 YT ﬂge*ﬁe 8 £ 38 HUA-

, Carefill atna 5H s indicated
iE at s hg st m the Threonine with Re sizmﬂaﬁy beta-
boanched side-chain could be iolerated.

H H3 VIDET Effective de-immuvising subsitution that could be tolerated.
Ese-mm.gmsm\. sufvsiidions have been designed baged on e resuriaced segquenoes and may have &
m affect i performed in some ofher sequence context

A total of four resurfaced/de-immunised light chains and four resurfaced/de-immunised heavy chains have
been proposed. 15 variants were designed and have been recommended to be expressed and
characterized in vitro.

Table 3. Conserved position into the VH/VL interface

Bomain Positions

WL 34, 38, 38,43, 44, 48, 87 88, 8% 81,88, 68
WH 0-100k™, 101, 103

iy ,s 1?’ 7 CDR H lsngth

DR HY length

5
2

Table 4. Position determining CDRs canonical class
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COR Key Residues
L1 203827k, 270,028,337
2 34
L3 B, B G807
Hi1 24,26, 29, 35aTE G4
HZ 24, 35, 71
Al posidions are acoording o Kabat numbering
~ The rumbering of the pasition hvo N-erminal ko position 36 is dependent on C0RE HY lsnpth

Nucleotides and aminoacid sequences of anti-human CD127 Mabs

VH and VL regions of the Effi3 clone were sequenced using the RACE PCR technology. Briefly, total RNA was
extracted, reverse transcribed and the resulting cDNA was poly-adenylated at the 3’ end of the molecules
using dATP and the terminal transferase enzyme. A first 35-cycle PCR reaction was performed using an
oligodT anchor primer and Herculease enzyme (Stratagene). A second 35-cycle PCR was performed using
nested PCR anchor primers. The resulting PCR product was then TA-cloned in E. Coli and after selection on

ampicillin, resulting colonies were screened by restriction enzyme profiling and inserted cDNA sequenced

Humanised Effi3 variants were cloned into pFuse-CHiG or pFuse-CLIg plasmids

Cloning of sequences of humanised mutation of VH Effi3 in pFuseCHIg-hG1e4 expression
plasmid

The pFuseCHIg-hGle4 expression plasmid (Invivogen) contained CH1+hinge+CH2+CH3 constant domain of
human IgG1, which was modified to improve the ADCC and CDC cytotoxic effect. For start, only sequences of
humanized MD707 variants WT, VH3 and VH4 (the most humanized antibody) were synthetised by Genscript,
inserted in cloning vector (pUC57) with EcoRV 5’ and 3’ extremities and addition of Kozak sequence (GCCACC)
before ATG, sent to us (4ug lyophilised) and resuspended in 20ul H20. Each plasmid was digested by EcoRV

restriction enzyme to extract insert VH (400 bp).

Purified insert was ligated in expression plasmid pFuseCHIg-hGle4 expression plasmid opened in EcoRV and
dephosphorylated. Positive clones, which have inserted VH fragments in the right orientation before human
constant domains, were amplified and purified by Midiprep-endotoxin free (Macherey-Nagel) for

transfection step.
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Cloning of sequences of humanised mutation of VL Effi3 in pFuseCLIg-hk expression plasmid

The pFuseCllg-hk expression plasmid (Invivogen) contained ClLkappa constant domain of human IgG1. For
start, only sequences of humanized MD707 variants VLwt, VL3 and VL4 were synthetised by Genscript,
inserted in cloning vector (pUC57) with Bsiwl 5" and 3’ extremities and addition of Kozak sequence (GCCACC)
before ATG, sent to us (4ug lyophilised) and resuspended in 20ul H20. Each plasmid was digested by BsiWlI
restriction enzyme to extract insert VL (400 bp). Purified insert was ligated in expression plasmid pFuseCLIg-
hk expression plasmid opened in BsiWl and dephosphorylated. Positive clones, which have inserted VL
fragments in the right orientation before human constant domains, were amplified and purified by Midiprep-

endotoxin free (Macherey-Nagel) for transfection step.

Co-Transfection of humanised Effi3 (VH3 or VH4 and VL3 or VL4) variants in mammalian cells

One day before transfection: COS were seeded at 100 000 cells/well in P12 plate with completed medium
(DMEM SVF10% (Hyclone) +PS 1% + Glu 1%) and incubated at 37°C, 5%CO?2.

The day of transfection: COS cells must be at 50 to 90% confluence. They were washed with PBS and kept
with 500ul in completed medium. 0.6 pg VH variant + 0.4ug VL variant were mixed in 200ul OptiMEM medium
and 1l of Plus Reagent (Invitrogen) was added (incubation 15min at room-temperature). 3.5ul lipofectamine
LTX (Invitrogen)+100ul were added in the mix and incubated 25min at room-temperature. The whole mix
was deposited drop by drop on COS cells and incubated 48h at 37%, 5%CO2. After 48h, supernatants were
harvested and centrifuged (1500rpm 10min 4°C). For sandwich ELISA, Donkey anti-human IgG (Fc specific)
antibody was coated at 1.2pug/ml on P96-plate and dilutions of supernatant were added to measure
concentration in function of standard range. After incubation and washing, mouse anti-human light chain
(kappa specific) plus peroxidase-labeled anti-mouse antibodies were added and revealed by conventional
methods. For activity ELISA assay, recombinant hCD127 (Sino Biologicals, Beijing, China; reference 10975-
HO8H) was immobilized on plastic at 1pg/ml and dilutions of supernatant were added to measure binding.
After incubation and washing, mouse anti-human light chain (kappa specific) plus peroxidase-labeled anti-
mouse antibodies were added and revealed by conventional methods. As a positive control for transfection,
a well was transfected with GFP-pcDNA3.1 (1pg/ul) with 1pg DNA. Before harvesting all supernatants, a visual
control with fluorescent microscope of this GFP-well was made to check for positivity. Classically, we
obtained approximately between 10% of transfected cells with COS cells and 25% with CHO cells.

Two experiments were made on COS cells and the last one on CHO cells (without Plus Reagent).
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Characterization of secreted Effi3 variants in supernatant of transfection with humanised
variants

In each supernatant of co-transfection, concentration of secreted MD707-3 (VH+VL) was measured by
sandwich ELISA assay (anti-hFc antibody/anti-hkappa antibody), in function of human IvigG standard. Binding
on CD127 of MD707-3 in each co-transfection was determined by activity ELISA assay (CD127Fc recombinant
protein /anti-hkappa antibody) in comparison with activity of purified chimeric MD707-3 standard. Negative

controls with plasmids VH or VL alone had no anti-CD127 activity.

Results showed (data not shown), for light chains, VLvar3 and VLvar4 did not induce modification of binding
activity compared with VLwt. Nevertheless, for heavy chains, VHvar4 (the most humanized) modified the
binding of Effi7h on CD127 protein, because ED50 activity was very less good with this chain than with the

other chain VHvar3 or VHwt. VHvar3 mutations did not modify its binding to the receptor.

Finally, the combination the most humanized (VHvar4+Vlvard) lost completely its binding activity.

Nevertheless, the most humanized sequence which maintained its binding activity is VHvar3+VLvar3.

The two retained Effi3 variants, the most humanized sequences which maintained their binding activity,

were:

e VHvar3+Vlvar3 Sequence of SEQ ID No2 and Sequence of SEQ ID No4 (or, with the signal
sequences, sequences of SEQ ID No No8 and 10). This antibody is designated herein as VH3VL3
e VHvar3+Vlvar4 Sequence of SEQ ID No2 and Sequence of SEQ ID No6 (or, with the signal
sequences, sequences of SEQ ID No No8 and 12). This antibody is designated herein as VH3VL4

IL7R binding assay by cytofluorometry

To measure binding of anti-IL7R on human PBMC, antibody was incubated with human PBMC for 30min at
4°C, and washed before stained 30min at 4°C with APC-labelled anti-CD3 (clone HIT3a, BD Bioscience, ref
555342) plus PE-labelled anti-CD127 (clone hlIL7R-M21, BD Bioscience, ref 557938), which do not cross-react

with Effi7 antibody. Samples were analysed and gated on CD3+ cells on BD LSRII cytofluorometer.

rCD127 recognition of anti-h-CD127 Mabs assessed by ELISA

The binding activity of the anti hCD127 antibody was assessed by ELISA (Enzyme-linked immunosorbent
assay). For the ELISA assay, recombinant hCD127 (Sino Biologicals, Beijing, China; reference 10975-H0O8H)

was immobilized on plastic at 1pg/ml and purified antibody were added to measure binding. After incubation



WO 2017/149394 PCT/IB2017/000293
39

and washing, peroxidase-labeled mouse anti-rat kappa chain (AbdSerotec) was added and revealed by

conventional methods.

As shown in Figure 1B, the binding activity as measured by ELISA of the Effi3 antibody is high, with an ED50
= 4ng/mL for the Effi3 H3L4 and Effi3 H3L3 anti-hCD127 antibodies and an ED50 of 3,4 ng/ml for the
MD707-3 chimeric antibody.

Stability assay

Humanized Effi3 antibody (clone VH3VL4) was incubated at 4°C, 37°C, at -80°C or at room Temperature for
28 days. The binding activity was tested by ELISA assay, recombinant hCD127 (Sino Biologicals, Beijing, China;
reference 10975-HO8H) was immobilized on plastic at 1pug/ml and dilutions of supernatant were added to
measure binding. After incubation and washing, mouse anti-human light chain (kappa specific) plus
peroxidase-labeled donkey anti-mouse antibodies were added and revealed by conventional methods.
Increase doses of Mabs were added to measure binding. After incubation and washing, peroxidase-labeled

mouse anti-rat kappa chain (AbdSerotec) was added and revealed by conventional methods.
Results Figure 1 B. show that purified Effi3 is stable over time and after different temperatures of storage.

Phospho Stat5 activity assay

Human peripheral blood monocytic cells (PBMC) harvested by ficoll gradient from healthy volunteers were
incubated in serum-free media with different concentration of antibodies of interest for 15 minutes at room
temperature, before incubation with 0.1 or 5 ng/ml of recombinant human IL-7 (rhIL-7; AbD Serotec ref
PHPO046) for 15 minutes at 37°C. PBMC untreated with rhiL-7 were analyzed as the background signal, while
IL-7 treated cells without antibody were set as negative control. PBMC were then quickly chilled and washed
with FACS buffer to stop the reaction. Cells were then incubated for 15 minutes with cold Cytofix/Cytoperm
solution (BD Bioscience, ref 554722), washed twice with Perm/Wash buffer (Bd Bioscience) and stained with
an anti-human CD3 FITC antibody (Bd Bioscience ref 557694) for 30 minutes on ice. PBMC were then washed
twice with Perm/Wash buffer and permeabilized in BD Perm Buffer Ill (Bd Bioscience, ref 558050) for 30
minutes. Cells were then washed twice in FACS buffer (and/or PBS with 1% BSA and 0.1 % azide) and
incubated for 30 minutes at room temperature with anti-human pSTATS5 Alexa 647 antibody (BD Bioscience,
ref 612599). Samples were analyzed on BD CANTO Il FACS instrument. As shown in Figure 3 A, Effi3 antibody
(variant VH3VL4) derived from the MD707-3 antibody, has no more inhibitory activity of STAT5

phosphorylation compare to the parent antibody MD707-3.
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TARC secretion assay

Myeloid dendritic cells (DC) were isolated with CD1c (BDCA-1)+ Dendritic cell isolation kit (Miltenyi Biotec,
Bergisch Gladbach ,Germany) from blood of healthy volunteers (Etablissement Francais du Sang, Nantes,
France). Myeloid dendritic cells were cultured in RPMI containing 10% fetal calf serum, 1% pyruvate, 1%
Hepes, 1% L-glutamine and 1% penicillin-streptomycin. Cells were seeded at 5.104 cells/well in flat-96-well
plates, in the presence of TSLP (15ng/ml), LPS (1pg/ml) or culture medium alone, and addition of different
human CD127 antibodies (MD707-3, Effi3-VH3VL4) or anti-TSLP antibody at different concentrations. At 24
hours of culture, supernatants were collected and analyzed for TARC production by ELISA assay (R&D sytems,

Minneapolis , USA).

The inhibition of TSLP-induced production of TARC was assessed by measuring said production as described
above in the absence of antibody or in the presence of MD707-3 or Effi3 or commercial anti-TSLPR antibody
(R&Dsystems ref. AF981) at 0.2, 1, 5 or 25 pg/ml. As shown in 3 B, Effi3 did not anymore inhibit TSLP-induced

TARC production compare to its parent antibody MD707-3 and the positive control anti-TSLP antibody.

Antibody-Dependent Cellular Cytotoxicity (ADCC)

ADCC of anti-human CD127 Mabs ADCC refers to as the binding of an antibody to an epitope
expressed on target cells and the subsequent Fc-dependent recruitment of effector immune cells
expressing Fc receptors (essentially NK cells and activated lymphocytes), resulting in the killing of

target cells mainly by granzyme/perforin-based mechanisms.

For use of the antibody in its original (rat) format, the effectors cells were rat Lymphokine-
Activated Killer (LAK) cells generated from spleen cells cultured with 1000 Ul/ml of IL-2 (Roche,
Basel, Switzerland) in tissue culture flasks (Corning Glass Works, Corning, NY).

When antibody was humanized, the effector cells were fresh primary human NK cells isolated from
peripheral blood mononuclear cells by negative selection using magnetic beads (NK isolation kit,
Miltenyi Biotec, Bergisch Gladbach ,Germany) using an AutoMACS cell sorting instrument. NK cells
were incubated over-night at 37°C, 5% CO2, in RPMI 1640 Medium (Life Technologies, Carlsbad,
California) complemented with 10% FBS (Life Technologies), 100 IU/ml penicillin (Life Technologies),
0,1 mg/ml streptomycin (Life Technologies), 2mM L-glutamine (Life Technologies) and 150 IU/ml of

human IL-2 (Roche, Basel, Switzerland).
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The target cells were labeled with 100 uCi (3.7 MBq) of saCr (PerkinElmer) for 1 h at 37°C and washed
three times with culture medium. Target cells were incubated with diluted antibodies or with
excipient (culture medium) for 15 min at room temperature and 10 000 cells were placed in a 96-
well U-bottom plate. Effector T cells were added at the indicated E:T (effector:target) cell ratio (final
volume: 200 pl) for a 4 hours incubation period at 37°C. A total of 25 ul of the supernatant was then
harvested and counted in a gamma counter (Packard Instrument). Percentage of specific
cytotoxicity was determined by 51Cr release.

The results presented Figure 4, shows that Effi3 H3L4 and H3L3 variant antibodies induced ADCC, in

dose-dependent manner.

Antibody profiling using peptide microarray

The peptide Technologies PepStarTM peptide microarrays comprise purified synthetic peptides derived from
antigens or other sources that are chemoselectively and covalently immobilized on a glass surface. An
optimized hydrophilic linker moiety is inserted between the glass surface and the antigen-derived peptide
sequence to avoid false negatives caused by sterical hindrance. For technical reasons all peptides contain a
C-terminal glycine. Profiling experiments of samples were performed on a peptide library consisting of 52

peptides. The complete list of peptides is shown below:

Table 5. List of peptides used in peptide microarray assays
Nb Sequence Nb  |Sequence Nb  |Sequence
58 ESGYAQNGDLEDAEL |76 FIETKKFLLIGKSNI 94 HDVAYRQEKDENKWT

59 AQNGDLEDAELDDYS |77 KKFLLIGKSNICVKV 95 |YRQEKDENKWTHVNL
60 DLEDAELDDYSFSCY |78 LIGKSNICVKVGEKS 96 KDENKWTHVNLSSTK
61 AELDDYSFSCYSQLE |79  |SNICVKVGEKSLTCK 97 KWTHVNLSSTKLTLL
62 DYSFSCYSQLEVNGS (80 |VKVGEKSLTCKKIDL 98  |VNLSSTKLTLLQRKL
63 SCYSQLEVNGSQHSL |81 EKSLTCKKIDLTTIV 99  |STKLTLLQRKLQPAA
64 QLEVNGSQHSLTCAF |82  |TCKKIDLTTIVKPEA 100 |TLLQRKLQPAAMYEI
65 NGSQHSLTCAFEDPD |83  |IDLTTIVKPEAPFDL 101 |RKLQPAAMYEIKVRS
66 HSLTCAFEDPDVNTT |84 |TIVKPEAPFDLSVIY 102 |PAAMYEIKVRSIPDH
67 CAFEDPDVNTTNLEF |85 |PEAPFDLSVIYREGA 103 |YEIKVRSIPDHYFKG
68 DPDVNTTNLEFEICG |86 FDLSVIYREGANDFV 104 |VRSIPDHYFKGFWSE
69 NTTNLEFEICGALVE 87  |VIYREGANDFVVTFN 105 |PDHYFKGFWSEWSPS
70 LEFEICGALVEVKCL 88 EGANDFVVTFNTSHL  [106 |[FKGFWSEWSPSYYFR
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71 ICGALVEVKCLNFRK |89  |DFVVTFNTSHLQKKY 107 |WSEWSPSYYFRTPEI
72 LVEVKCLNFRKLQEI 90  |TFNTSHLQKKYVKVL 108 |SPSYYFRTPEINNSS

73 KCLNFRKLQEIYFIE 91 SHLQKKYVKVLMHDV |109 |YFRTPEINNSSGEMD
74 FRKLQEIYFIETKKF 92 KKYVKVLMHDVAYRQ
75 QEIYFIETKKFLLIG 93 |KVLMHDVAYRQEKDE

A total of 9 samples were incubated on microarray slides using a Multiwell-format. For N13B2 antibody and
the other samples, 4 different concentrations were applied (10, 1, 0.1 et 0.01 pg/ml). One negative control
incubation (secondary antibody only) was performed in parallel. Human and mouse IgG proteins were co-
immobilized alongside each set of peptides to serve as assay controls. All incubations were performed in
parallel using two slides. Two peptide-mini-arrays on each slide were used as a control incubation by applying
the fluorescence labelled detection antibody alone to assess false-positive binding to the peptides. After
washing and drying of the slides they were scanned with a high-resolution laser scanner at 635 nm to obtain
images of fluorescence intensities. The images were quantified to yield a mean pixel value for each peptide.
Secondary antibody anti-rat IgG (JIR 212-175-082) labeled with Cy5 at 1pug/ml. Buffers and solutions The
buffer used were TBS-buffer including 0.05% Tween20 (JPT) and Assay buffer T20 (Pierce, SuperBlock TBS
T20, #37536). Acquisition and analysis were performed using Peptide microarrays (JPT Peptide Technologies
GmbH, Berlin, Germany; batch #2668, Multi-Well incubation chamber, Axon Genepix Scanner 4200AL, Spot-

recognition software GenePix and Microsoft Excel.

Result presented Figure 5 show the sequence of the linear epitope that is recognized by the Effi3 antibody

on CD127.

The following table (Table 6) discloses the sequence described herein. “Nb” stands for the SEQ ID NO of each
sequence; “Type” discloses the nature of the sequence, either DNA or amino acid sequence (PRT) and “len”

stands for the length of the sequence.

Nb|Name Type[Sequence Len
GCTGTGCAGCTGGTCGAATCTGGGGGGGGGCTGGTCCAGCCCGGCGGGTCTCTGAAAATCACTTGCGCCGCTAGTGGGTT
CACCTTTACAAACGCAGCCATGTACTGGGTCCGACAGGCTCCTGGAAAGGGCCTGGAGTGGGTGGCACGGATCAGAACA
1|Effi3 VHvar3 DNA |AAGGCTAACAACTACGCAACTTACTATGCCGACTCAGTGAAGGGCAGGTTCACCATTAGCCGCGACGATAGCAAATCCA | 369
CAGTCTACCTGCAGATGGACTCTGTGAAGACAGAAGATACTGCCACCTACTATTGTATTGTGGTCGTGCTGACTACTACAC
GGGATTACTTTGACTATTGGGGACAGGGAGTGCTGGTGACAGTGAGTTCA

. AVQLVESGGGLVYQPGGSLKITCAASGFTFTNAAMYWVRQAPGKGLEWVARIRTKANNYATYYADSVKGRFTISRDDSKSTV
2|Effi3 VHvar3_aa PRT 123
YLQMDSVKTEDTATYYCIV VVLTTTRDYFDYWGQGVLV TVSS
GACATCGTCCTGACTCAGTCCCCCTCTTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAG
TCACTGCTGACTGTCAAGGGAATTACCAGCCTGTACTGGTTCCTGCAGAAGCCCGGCCAGTCCCCTAAACTGCTGATCTAT

3|Effi3 VLvar3 DNA |CGGATGTCTAACAGAGACAGTGGGGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGAAACCGACTTTACACTGAAAATIT | 339
CTCGCGTGGAGGCTGAAGATGTCGGAACCTACTATTGCGCACAGTTTCTGGAATACCCTCACACTTTCGGGGCAGGCACT
AAGCTGGAGCTGAAGCGT
. DIVLTQSPSSLPVTPGEPASISCRSSQSLLTVKGITSLYWFLOQKPGQSPKLLIYRMSNRDSGVPDRFSGSGSETDFTLKISRVEAED
4|Effi3 VLvar3_aa PRT 113

VGTYYCAQFLEYPHTFGAGTKLELKR
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Nb

Name

Type

Sequence

Len

(%)

Effi3-VLvard

DNA

GACATCGTGCTGACACAGAGTCCCTCCTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCA
GGACCTGCTGACTGTCAAGGGCATTACCTCACTGTACTGGTTCCTGCAGAAGCCCGGGCAGAGCCCTAAACTGCTGATCT
ATCGGATGTCTAACAGAGACAGTGGAGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGGAACCGACTTTACACTGAAAAT
TTCTCGCGTGGAGGCTGAAGATGTCGGCACCTACTATTGCGCACAGTTTCTGGAGTATCCCCACACCTTTGGAGCAGGCAC
TAAGCTGGAGCTGAAGCGT

339

(=)}

Effi3-VLvard_aa

PRT

DIVLTQSPSSLPVTPGEPASISCRSSQDLLTVKGITSLYWFLQKPGQSPKLLIYRMSNRDSGVPDRFSGSGSGTDFTLKISRVEAE
DVGTYYCAQFLEYPHTFGAGTKLELKR

113

~

Effi3 VHvar3 (+signal peptide)

DNA

ATGCTGGTCCTGCAGTGGGTCCTGGTCACCGCTCTGTTTCAGGGGGTCCATTGTGCTGTGCAGCTGGTCGAATCTGGGGGG
GGGCTGGTCCAGCCCGGCGGGTCTCTGAAAATCACTTGCGCCGCTAGTGGGTTCACCTTTACAAACGCAGCCATGTACTG
GGTCCGACAGGCTCCTGGAAAGGGCCTGGAGTGGGTGGCACGGATCAGAACAAAGGCTAACAACTACGCAACTTACTAT
GCCGACTCAGTGAAGGGCAGGTTCACCATTAGCCGCGACGATAGCAAATCCACAGTCTACCTGCAGATGGACTCTGTGA
AGACAGAAGATACTGCCACCTACTATTGTATTGTGGTCGTGCTGACTACTACACGGGATTACTTTGACTATTGGGGACAG
GGAGTGCTGGTGACAGTGAGTTCA

423

o]

Effi3 VHvar3_aa (+signal peptide)

PRT

MLVLQWVLVTALFQGVHCAVQLVESGGGLVQPGGSLKITCAASGFTFTNAAMYWVRQAPGKGLEWVARIRTKANNYATYY
ADSVKGRFTISRDDSKSTVYLQMDSVKTEDTATYYCIVVVLTTTRDYFDYWGQGVLVTVSS

141

(=]

Effi3 VLvar3 (+signal peptide)

DNA

ATGAAGTTTCCTGCTCAGTTTCTGGGCCTGATTGTGCTGTGTATTCCTGGCGCTACCGGAGACATCGTCCTGACTCAGTCCC
CCTCTTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGTCACTGCTGACTGTCAAGGGA
ATTACCAGCCTGTACTGGTTCCTGCAGAAGCCCGGCCAGTCCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACAG
TGGGGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGAAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGATG
TCGGAACCTACTATTGCGCACAGTTTCTGGAATACCCTCACACTTTCGGGGCAGGCACTAAGCTGGAGCTGAAGCGT

399

10

Effi3 VLvar3_aa (+signal peptide)

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQSLLTVKGITSLYWFLOQKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSETDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKR

133

1

=

Effi3-VLvar4 (+signal peptide)

DNA

ATGAAGTTCCCTGCTCAGTTCCTGGGGCTGATTGTCCTGTGCATTCCTGGGGCAACCGGCGACATCGTGCTGACACAGAGT
CCCTCCTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGGACCTGCTGACTGTCAAGGG
CATTACCTCACTGTACTGGTTCCTGCAGAAGCCCGGGCAGAGCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACA
GTGGAGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGGAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGAT
GTCGGCACCTACTATTGCGCACAGTTTCTGGAGTATCCCCACACCTTTGGAGCAGGCACTAAGCTGGAGCTGAAGCGT

399

1

N

Effi3-VLvar4_aa (+signal peptide)

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQDLLTVKGITSLYWFLOKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSGTDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKR

133

1

w

Effi3 VHvar3_CDR1

DNA

TTCACCTTTACAAACGCAGCCATGTAC

27

14

Effi3 VHvar3_CDR1-aa

PRT

FTFTNAAMY

1

(%))

Effi3 VHvar3_CDR2

DNA

CGGATCAGAACAAAGGCTAACAACTACGCAACTTACTATGCCGACTCAGTGAAGGGC

57

16

Effi3 VHvar3_CDR2-aa

PRT

RIRTKANNYATYYADSVKG

19

1

~

Effi3 VHvar3_CDR3

DNA

GTCGTGCTGACTACTACACGGGATTACTTTGACTAT

36

18

Effi3 VHvar3_CDR3-aa

PRT

VVLTTTRDYFDY

12

19

Effi3 VLvar3_CDR1

DNA

CGAAGCTCCCAGTCACTGCTGACTGTCAAGGGAATTACCAGCCTGTAC

48

20

Effi3 VLvar3-CDR1_aa

PRT

RSSQSLLTVKGITSLY

16

2

=

Effi3 VLvar3/4_CDR2

DNA

CGGATGTCTAACAGAGACAGT

21

2

N

Effi3 VLvar3/4_CDR2aa

PRT

RMSNRDS

2

w

Effi3 VLvar3/4_CDR3

DNA

GCACAGTTTCTGGAATACCCTCACACT

27

24

Effi3 VLvar3/4_CDR3aa

PRT

AQFLEYPHT

2

(%))

Effi3-VLvard_CDR1

DNA

CGAAGCTCCCAGGACCTGCTGACTGTCAAGGGCATTACCTCACTGTAC

48

26

Effi3-VLvar4_CDR1_aa

PRT

RSSQDLLTVKGITSLY

16

2

~

18G1m (E333A)

DNA

GCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCC
CGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCT
ACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCA
CACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCC
TCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGG
TACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTC
AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAG
CCCCCATCGCGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGA
GGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAA
GCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCAC
TACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

993

18G1m (E333A)_aa

PRT

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIAKTISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

330,
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Nb

Name

Type

Sequence

Len

18G4m (S228P)

DNA

GCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCC
CGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACC
TACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGCC
CACCATGCCCAGCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCT
CCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGA
TGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCCTCCATCG
AGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGA
CCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGG
GCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCG
TGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACA
GAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

984

18G4m (S228P)_aa

PRT

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHN
AKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLY
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSPGK

327

18G2b

DNA

GCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCC
CAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCT
ACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCC
ACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCG
GACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGC
GTGGAGGTGCATAATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCG
TTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAA
AACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAA
GAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGA
CAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGTAAATGA

981

18G2b_aa

PRT

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCN
VDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHN
AKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLY
KGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

326

CLkappa

DNA

ACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGC
TGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAG
TGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAA
ACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGT
TAG

321

Clkappa_aa

PRT

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC

106

CLlambda

DNA

GGTCAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTTCAAGCCAACAAGGCCACACTGGT
GTGTCTCATAAGTGACTTCTACCCGGGAGCCGTGACAGTGGCCTGGAAGGCAGATAGCAGCCCCGTCAAGGCGGGAGTG
GAGACCACCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCCTGAGCAGTGG
AAGTCCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTACAGAATGT
TCATAG

321

ClLlambda_aa

PRT

GQPKAAPSVTLFPPSSEELOANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHR
SYSCQVTHEGSTVEKTVAPTECS

106

HumanFc_IlgG1(UniprotP01857)

PRT

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV

HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC

LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

330,

HumanFc_IgG4(UniprotP01861)

PRT

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHN
AKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLY
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK

327

human CD127 aa

PRT

MVILSTTFGMV ESLLOVVEGESGYAONGDLEDAELDDYSFSCYSQLEVNGSCHELTCAFEDPRVNTTNLEFEICGALVEVKCLN
FRKLOEIYRIETKKFLLIGKSNICVKVGEISLTCKKIDUTTIVKPEAPFDLSVIYREGANDFVVTFNTSHLGIKY VKVEMHDV AYRQ
EKDENKWTHVNLSSTKLTLLQRKLQPAAMYEIKYRSIPDHYFKGFWSEWSPSYYFRTPEINNSSGEMDPILLTISILSFFSVALLVI
LACVLWKKRIKPIVWPSLPDHKKTLEHLCKKPREKNLNVSFNPESFLDCQIHRVDDIQARDEVEGFLODTFPQQLEESEKQRLGG)
DV OSPNCPSEDVVITPESFGRDSSLTCLAGNYSACDAPHSSSRSLDCRESGKNGPHYYQDULSLGTTNSTLRPPFSLQSGILTL
NPV AQGOPILTSEGSNOEEAYVTMSSFYQNQ

459

40

human CD127_21-239 aa

PRT

ESGYAQNGDLEDAELDDYSFSCYSQLEVNGSQHSLTCAFEDPDVNTTNLEFEICGALVEV
KCLNFRKLQEIYFIETKKFLLIGKSNICVKVGEKSLTCKKIDLTTIVKPEAPFDLSVIYR
EGANDFVVTFNTSHLOKKYVKVLMHDVAYRQEKDENKWTHVNLSSTKLTLLOQRKLOQPAAM
YEIKVRSIPDHYFKGFWSEWSPSYYFRTPEINNSSGEMD

219
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Type

Sequence

Len

41

Effi3_VH3_lgG1m(E333A)

DNA

ATGCTGGTCCTGCAGTGGGTCCTGGTCACCGCTCTGTTTCAGGGGGTCCATTGTGCTGTGCAGCTGGTCGAATCTGGGGGG
GGGCTGGTCCAGCCCGGCGGGTCTCTGAAAATCACTTGCGCCGCTAGTGGGTTCACCTTTACAAACGCAGCCATGTACTG
GGTCCGACAGGCTCCTGGAAAGGGCCTGGAGTGGGTGGCACGGATCAGAACAAAGGCTAACAACTACGCAACTTACTAT|
GCCGACTCAGTGAAGGGCAGGTTCACCATTAGCCGCGACGATAGCAAATCCACAGTCTACCTGCAGATGGACTCTGTGA
AGACAGAAGATACTGCCACCTACTATTGTATTGTGGTCGTGCTGACTACTACACGGGATTACTTTGACTATTGGGGACAG
GGAGTGCTGGTGACAGTGAGTTCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTC
TGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCC
TCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTG
AGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCA
GTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGCGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAG
GTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTC
CGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCG
TGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

1416

42

Effi3_VH3_lgG1m(E333A)_aa

PRT

MLVLOQWVLVTALFQGVHCAVQLVESGGGLVQPGGSLKITCAASGFTFTNAAMYWVRQAPGKGLEWVARIRTKANNYATYY
ADSVKGRFTISRDDSKSTVYLOMDSVKTEDTATYYCIVVVLTTTRDYFDYWGQGVLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYV
LTVLHQDWLNGKEYKCKVSNKALPAPIAKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

471

43

Effi3_VH3_lgG4(5228P)

DNA

ATGCTGGTCCTGCAGTGGGTCCTGGTCACCGCTCTGTTTCAGGGGGTCCATTGTGCTGTGCAGCTGGTCGAATCTGGGGGG
GGGCTGGTCCAGCCCGGCGGGTCTCTGAAAATCACTTGCGCCGCTAGTGGGTTCACCTTTACAAACGCAGCCATGTACTG
GGTCCGACAGGCTCCTGGAAAGGGCCTGGAGTGGGTGGCACGGATCAGAACAAAGGCTAACAACTACGCAACTTACTAT|
GCCGACTCAGTGAAGGGCAGGTTCACCATTAGCCGCGACGATAGCAAATCCACAGTCTACCTGCAGATGGACTCTGTGA
AGACAGAAGATACTGCCACCTACTATTGTATTGTGGTCGTGCTGACTACTACACGGGATTACTTTGACTATTGGGGACAG
GGAGTGCTGGTGACAGTGAGTTCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTC
CGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCC
TCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTT
GAGTCCAAATATGGTCCCCCATGCCCACCATGCCCAGCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTGTTCCCCCCA
AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCG
AGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACA
GCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTC
CAACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACA
TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTC
CTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATG
AGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

1407

44

Effi3_VH3_lgG4(S228P)_aa

PRT

MLVLOQWVLVTALFQGVHCAVQLVESGGGLVQPGGSLKITCAASGFTFTNAAMYWVRQAPGKGLEWVARIRTKANNYATYY
ADSVKGRFTISRDDSKSTVYLQMDSVKTEDTATYYCIVVVLTTTRDYFDYWGQGVLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKYDKRVESKYGPPC
PPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSPGK

468

45

Effi3_VH3_IgG2b

DNA

ATGCTGGTCCTGCAGTGGGTCCTGGTCACCGCTCTGTTTCAGGGGGTCCATTGTGCTGTGCAGCTGGTCGAATCTGGGGGG
GGGCTGGTCCAGCCCGGCGGGTCTCTGAAAATCACTTGCGCCGCTAGTGGGTTCACCTTTACAAACGCAGCCATGTACTG
GGTCCGACAGGCTCCTGGAAAGGGCCTGGAGTGGGTGGCACGGATCAGAACAAAGGCTAACAACTACGCAACTTACTAT|
GCCGACTCAGTGAAGGGCAGGTTCACCATTAGCCGCGACGATAGCAAATCCACAGTCTACCTGCAGATGGACTCTGTGA
AGACAGAAGATACTGCCACCTACTATTGTATTGTGGTCGTGCTGACTACTACACGGGATTACTTTGACTATTGGGGACAG
GGAGTGCTGGTGACAGTGAGTTCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTC
CGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCT
CTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCC
TCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTG
AGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAAC
CCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGT
CCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCAC
GTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACA
AAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCC
CCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCC
GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCATGCTGGACTCCGACGGCTCCTTCT
TCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCT]
CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

=

404
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46

Effi3_VH3_lgG2b_aa

PRT

MLVLQWVLVTALFQGVHCAVQLVESGGGLVQPGGSLKITCAASGFTFTNAAMYWVRQAPGKGLEWVARIRTKANNYATYY
ADSVKGRFTISRDDSKSTVYLQMDSVKTEDTATYYCIVVVLTTTRDYFDYWGQGVLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVEC
PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTV
VHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

467

47

Effi3_VL4_ClLkappa

DNA

ATGAAGTTCCCTGCTCAGTTCCTGGGGCTGATTGTCCTGTGCATTCCTGGGGCAACCGGCGACATCGTGCTGACACAGAGT
CCCTCCTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGGACCTGCTGACTGTCAAGGG
CATTACCTCACTGTACTGGTTCCTGCAGAAGCCCGGGCAGAGCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACA
GTGGAGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGGAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGAT
GTCGGCACCTACTATTGCGCACAGTTTCTGGAGTATCCCCACACCTTTGGAGCAGGCACTAAGCTGGAGCTGAAGCGTAC
GGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG
AATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTG
TCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAAC
ACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTA
G

720

48

Effi3_VL4_Clkappa_aa

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQDLLTVKGITSLYWFLOKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSGTDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

239

49

Effi3_VL3_Clkappa

DNA

ATGAAGTTTCCTGCTCAGTTTCTGGGCCTGATTGTGCTGTGTATTCCTGGCGCTACCGGAGACATCGTCCTGACTCAGTCCC
CCTCTTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGTCACTGCTGACTGTCAAGGGA
ATTACCAGCCTGTACTGGTTCCTGCAGAAGCCCGGCCAGTCCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACAG
TGGGGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGAAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGATG
TCGGAACCTACTATTGCGCACAGTTTCTGGAATACCCTCACACTTTCGGGGCAGGCACTAAGCTGGAGCTGAAGCGTACG
GTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGA
ATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGT
CACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAAC
ACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTA
G

720

Effi3_VL3_Clkappa_aa

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQSLLTVKGITSLYWFLOQKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSETDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

239

Effi3_VL4_Cllambda

DNA

ATGAAGTTCCCTGCTCAGTTCCTGGGGCTGATTGTCCTGTGCATTCCTGGGGCAACCGGCGACATCGTGCTGACACAGAGT
CCCTCCTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGGACCTGCTGACTGTCAAGGG
CATTACCTCACTGTACTGGTTCCTGCAGAAGCCCGGGCAGAGCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACA
GTGGAGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGGAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGAT
GTCGGCACCTACTATTGCGCACAGTTTCTGGAGTATCCCCACACCTTTGGAGCAGGCACTAAGCTGGAGCTGAAGCGTGG
TCAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTTCAAGCCAACAAGGCCACACTGGTGTG
TCTCATAAGTGACTTCTACCCGGGAGCCGTGACAGTGGCCTGGAAGGCAGATAGCAGCCCCGTCAAGGCGGGAGTGGAG
ACCACCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCCTGAGCAGTGGAAGT
CCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTACAGAATGTTCAT
AG

720

Effi3_VL4_ClLlambda_aa

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQDLLTVKGITSLYWFLOKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSGTDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKRGQPKAAPSVTLFPPSSEELOANKATLVCLISDFYPGAVT
VAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

239

Effi3_VL3_Cllambda

DNA

ATGAAGTTTCCTGCTCAGTTTCTGGGCCTGATTGTGCTGTGTATTCCTGGCGCTACCGGAGACATCGTCCTGACTCAGTCCC
CCTCTTCCCTGCCAGTGACACCTGGAGAGCCAGCATCTATCAGTTGCCGAAGCTCCCAGTCACTGCTGACTGTCAAGGGA
ATTACCAGCCTGTACTGGTTCCTGCAGAAGCCCGGCCAGTCCCCTAAACTGCTGATCTATCGGATGTCTAACAGAGACAG
TGGGGTGCCCGATAGGTTCTCAGGCAGCGGGTCCGAAACCGACTTTACACTGAAAATTTCTCGCGTGGAGGCTGAAGATG
TCGGAACCTACTATTGCGCACAGTTTCTGGAATACCCTCACACTTTCGGGGCAGGCACTAAGCTGGAGCTGAAGCGTGGT
CAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTTCAAGCCAACAAGGCCACACTGGTGTGT
CTCATAAGTGACTTCTACCCGGGAGCCGTGACAGTGGCCTGGAAGGCAGATAGCAGCCCCGTCAAGGCGGGAGTGGAG
ACCACCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCCTGAGCAGTGGAAGT
CCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTACAGAATGTTCAT
AG

720

Effi3_VL3_CLlambda_aa

PRT

MKFPAQFLGLIVLCIPGATGDIVLTQSPSSLPVTPGEPASISCRSSQSLLTVKGITSLYWFLOQKPGQSPKLLIYRMSNRDSGVPDR
FSGSGSETDFTLKISRVEAEDVGTYYCAQFLEYPHTFGAGTKLELKRGOPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVT
VAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

239

CD127 peptide

PRT

ESGYAQNGDLEDAELDDYSFSCYSQLE

27

MD707-3 VH

PRT

AVHLVESGGGLVQPKESLKISCAASGFTFSNAAMYWVRQAPGKGLEWVARIRTKANNYATYYAESVKGRFTISRDDSKSMVY
LOQMDNVKTDDTAMYYCIVVVLTTTRDYFDYWGQGY MVTVSS

123

MD707-3 VL

PRT

DIVLTQAPLSVSVTPGESASISCRSSQSLLTVKGITSLYWFLOKPGKSPQLLIYRMSNLASGVPDRFRGSGSETDFTLKISKVETED
VGVYYCAQFLEYPHTFGAGTKLELKR

113
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CLAIMS
1. An antibody or an antigen-binding fragment thereof, which comprises the following CDRs:

- VH-CDR1 the amino acid sequence of which is Effi3-VH3-CDR1 of SEQ ID No14;

- VH-CDR2 the amino acid sequence of which is Effi3-VH3-CDR2 of SEQ ID No16;

- VH-CDR3 the amino acid sequence of which is Effi3-VH3-CDR3 sequence of SEQ ID No18;

- VL-CDR2 the amino acid sequence of which is Effi3-VL3-CDR2 (of SEQ ID No22;

- VL-CDR3 the amino acid sequence of which is Effi3-VL3-CDR3 of SEQ ID No24;
and

- VL-CDR1 the amino acid sequence of which is Effi3-VL3-CDR1 of SEQ ID No20 or the amino acid
sequence of which is Effi3-VL4-CDR1 of SEQ ID No26,

wherein the antibody or the antigen-binding fragment thereof binds specifically to the extracellular

domain of human CD127 and is not an antagonist of CD127.

2. An antibody or fragment according to claim 1, which has one or more of the following features:

said antibody or fragment does not inhibit human IL-7 induced phosphorylation of STAT5 in cells

expressing the IL7-R;

- said antibody or fragment does not inhibit human TSLP-stimulated secretion of TARC in cells
expressing the TSLP-R;

- said antibody or fragment is not an agonist of human CD127;

- said antibody or fragment does not increase human IL-7 induced phosphorylation of STATS in
cells expressing the IL7-R;

- said antibody or fragment does not increase human TSLP-stimulated secretion of TARC in cells

expressing the TSLP-R.

3. An antibody or an antigen-binding fragment thereof according to claim 1 or 2, wherein said antibody or

antigen-binding fragment thereof comprises a heavy chain and a light chain wherein:

- the heavy chain comprises the VH-CDR1 of sequence SEQ ID No14, the VH-CDR2 of sequence SEQ
ID No16, the VH-CDR3 of sequence SEQ ID No18, and

- the light chain comprises the VL-CDR1 of sequence SEQ ID No20 or 26, the VL-CDR2 of sequence
SEQ ID No22, the VL-CDR3 of sequence SEQ ID No24,
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4. An antibody or antigen-binding fragment thereof according to claim 3 wherein the heavy chain and/or the
light chain comprise in their frameworks one or several of the following amino acid residues, and in particular

all the following amino acid residues at positions identified with respect to Kabat numbering:

- in the VH sequence: at position 3 a residue Q, at position 15 a residue G, at position 16 a residue
G, at position 21 a residue T, at position 80 a residue T, at position 87 a residue S, at position 91
aresidue E, at position 95 a residue T, at position 118 a residue L, and/or

- in the VL sequence: at position 7 a residue S, at position 9 a residue S, at position 11 a residue L,
at position 12 a residue P, at position 18 a residue P, at position 47 a residue Q, at position 50 a
residue K, at position 68 a residue S, at position 73 aresidue G or aresidue E, preferably a residue
E, at position 82 a residue R, at position 85 a residue A, at position 90 a residue T.

5. An antibody or antigen-binding fragment thereof according to claim 3 or 4 which comprises:

(i) a heavy chain and a light chain wherein the light chain that comprises the VL4-CDR1 of SEQ ID

No26 and has an amino acid residue at position 73 which is a residue G or

(ii) preferably a heavy chain and a light chain wherein the light chain that comprises the VL3-CDR1

of SEQ ID No20 and has an amino acid residue at position 73 which is a residue E.

6. An antibody or antigen-binding fragment thereof according to claim 4 wherein the heavy chain and/or the

light chain comprise in their frameworks all the following amino acid residues:

- inthe VH sequence: at position 3 a residue Q, at position 15 a residue G, at position 16 a residue G,
at position 21 a residue T, at position 80 a residue T, at position 87 a residue S, at position 91 a
residue E, at position 95 a residue T, at position 118 a residue L, and/or

- inthe VL sequence: at position 7 a residue S, at position 9 a residue S, at position 11 a residue L, at
position 12 a residue P, at position 18 a residue P, at position 47 a residue Q, at position 50 a residue
K, at position 68 a residue S, at position 73 a residue E, at position 82 a residue R, at position 85 a

residue A, at position 90 a residue T.

7. An antibody or antigen-binding fragment thereof according to any one of claims 1 to 4, which comprises

or consists of:

- aheavy chain comprising or consisting of the sequence of Effi3-VH3 the amino acid sequence of

which is sequence of SEQ ID No 2; and
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- alight chain comprising or consisting of the sequence of Effi3-VL3 the amino acid sequence of
which is sequence of SEQ ID No 4 or the sequence of Effi3-VL4 the amino acid sequence of which

is sequence of SEQ ID No 6.

8. . An antibody or antigen-binding fragment thereof according to any one of claims 1 to 7, which has
cytotoxic activity, in particular ADCC activity, on CD127-positive cells, especially on human CD127-positive

cells.

9. An antigen-binding fragment of an antibody according to any one of claims 1 to 8 which is one of the

following fragments:

- Fvfragment consisting of the VL and VH chains associated together by hydrophobic interactions;

- dsFv fragment wherein the VH:VL heterodimer is stabilised by a disulphide bond;

- scFv fragment wherein the VL and VH chains are connected to one another via a flexible peptide
linker thus forming a single-chain protein;

- Fab fragment which is a monomeric fragment comprising the entire L chain, and a VH-CH1 fragment
of the H chain, bound together through a disulfide bond;

- Fab’ fragment;

- F(ab')2 fragment which comprises two Fab’ fragments, and additionally a portion of the hinge region

of an antibody.

10. An antibody or an antigen-binding fragment thereof according to any one of claims 1 to 9 which
recognizes a polypeptide consisting of or comprising the epitope with the sequence of SEQ ID No55 and

optionally is raised against said polypeptide.

11. An antibody according anyone of claims 1 to 10, wherein said antibody is a humanized monoclonal

antibody, which comprises or consists of:

- aheavy chain comprising the constant region of IgG1m-E333A the amino acid sequence of which
being the sequence of SEQ ID No28, in particular a heavy chain of Effi3-VH3-1gG1m-E333A the
amino acid sequence of which being sequence of SEQ ID No42 and

- alight chain comprising the constant region of CLkappa the amino acid sequence of which being
the sequence of SEQ ID No34, in particular a light chain of Effi3-VL3-CLkappa the amino acid
sequence of which being the sequence of ID No50 or of Effi3-VL4-ClLkappa the amino acid

sequence of which being the sequence of SEQ ID No48.
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12. An antibody according anyone of claims 1 to 11, wherein said antibody is a humanized monoclonal

antibody, which comprises or consists of:

a heavy chain comprising the constant region of IgG4m-S228P the amino acid sequence of which
being the sequence of SEQ ID No30, or the constant region of IgG2b the amino acid sequence of
which being sequence of SEQ ID No32 and

a light chain comprising the constant region of CLkappa the amino acid sequence of which being
the sequence of SEQ ID No34 or the constant sequence of CLlambda the amino acid sequence of

which being the sequence of SEQ ID No36.

13. A polypeptide which is a fragment of an antibody according to any one of claims 1 to 8, and which consists

in one the following:

VH-CDR1 of Effi3-VH3-CDR1 the amino acid sequence of which is the sequence of SEQ ID No14;
VH-CDR2 of Effi3-VH3-CDR2the amino acid sequence of which is the sequence of SEQ ID No16;
VH-CDR3 of Effi3-VH3-CDR3 the amino acid sequence of which is the sequence of SEQ ID No18;
VL-CDR2 of Effi3-VL3-CDR2 the amino acid sequence of which is the sequence of SEQ ID No22;
VL-CDR3 of Effi3-VL3-CDR3 the amino acid sequence of which is the sequence of SEQ ID No24;
VL-CDR1 of Effi3-VL3-CDR1 the amino acid sequence of which is the sequence of SEQ ID No20 or
of Effi3-VL4-CDR1 the amino acid sequence of which is the sequence of SEQ ID No26,

a heavy chain comprising the sequence of Effi3-VH3 the amino acid sequence of which is the
sequence of SEQ ID No2

a light chain comprising the sequence of Effi3-VL3 the amino acid sequence of which is the
sequence of SEQ ID No4 or,

the sequence of Effi3-VL4 the amino acid sequence of which is the sequence of SEQ ID No6.

14. A chimeric molecule comprising an antibody or a fragment thereof according to any one of claims 1 to

13, which is:

a chimeric protein, in particular an artificial protein, which retains the antigen-binding capacity of

said antibody or antigen-binding fragment and which is an antigen-binding antibody mimetic or,

a complex molecule having a plurality of functional domains which collectively provides recognition,

binding, anchoring, signalling functions to said molecule, in particular a chimeric antigen receptor

(CAR) comprising in association in one or more recombinant molecule(s), in particular in one or more

fusion protein(s), (i) an ectodomain which derives from a scFv fragment of said antibody or antigen-
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binding fragment according to any one of claims 1 to 15 or is such scFv fragment, (ii) a
transmembrane domain for anchoring into a cell membrane and (iii) an endodomain which

comprises at least one intracellular signalling domain.

15. A chimeric antigen receptor according to claim 14, which comprises at least 2, advantageously at least 3

signalling domains wherein the signalling domains collectively enable at least one of the following properties:

- initiation of T cell activation, such as provided by CD3 T cytoplasmic domain

- T cell mediated cytotoxicity,

- amplification of the T cell activation signal or costimulation of said signal, such as provided by

costimulatory elements derived from receptors such as 4-1BB, CD28 or ICOS or OX40.

16. A polynucleotide, in particular an isolated polynucleotide, encoding a polypeptide according to any one
of claims 1 to 13, in particular a vector comprising as an insert, a polynucleotide encoding a polypeptide

according to any one of claims 1 to 13.

17. A polynucleotide according to claim 16, comprising the sequences of SEQ ID No13, 15, 17, 19, 21 and 23,
or the sequences of SEQ ID No13, 15, 17, 25, 21 and 23, in particular comprising the sequences of SEQ ID
Nol and 3 or the sequences of SEQ ID Nol and 5, in particular comprising the sequences of SEQ ID No41 and
47 or the sequences of SEQ ID No41 and 49

18. A cell comprising an antibody or an antigen-binding fragment according to any one of claims 1 to 13 or a
chimeric molecule according to claim 14 or 15, or a polynucleotide according to claim 16 or 17, in particular

aT cell
19. A method or preparation of Chimeric Antigen Receptor (CAR) which comprises the steps of:

a. providing a polynucleotide encoding an antibody or an antigen-binding fragment thereof
according to any one of claims 1 to 13, in particular a scFv fragment,

b. recombining said polynucleotide of a) at its C-terminal end with polynucleotides encoding
from N-to C-terminal a transmembrane domain and at least one, in particular two
intracellular signalling domain(s) suitable for providing stimulatory signal(s) to a cell, in
particular to a T cell, more particularly a human T cell,

c. expressing the recombinant molecule obtained in b) in a cell, especially in a T cell, more

particularly a human T cell,
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d. optionally selecting the produced chimeric antigen receptor for its properties after

contacting the same with a cell expressing human CD127.

20. A pharmaceutical composition which comprises as an active ingredient, an antibody or an antigen-binding
fragment thereof according to any one of claims 1 to 13, a chimeric molecule according to claim 14 or 15, a

cell according to claim 18 or a polynucleotide according to claim 16 or 17.
21. A Combination therapeutic means, in particular a combination product, comprising as active ingredients:

- anantibody or an antigen-binding fragment thereof according to any one of claims 1 to 13, a chimeric
molecule according to claim 14 or 15, a cell according to claim 18 or a polynucleotide according to
claim 16 or 17 and,

- at least one further therapeutic agent selected from the group of chemotherapeutic agents,

radiotherapeutic agents, surgery agents, immunotherapeutic agents, probiotics and antibiotics,

wherein said active ingredients are formulated for separate, simultaneous, or combination therapy, in

particular for combined or sequential use.

22. A combination product according to claim 21 which is suitable for administration to a human patient in
need thereof, and which comprises as active ingredients: (i) an antibody or an antigen-binding fragment
thereof according to any one of claims 1 to 13, a chimeric molecule according to claim 14 or 15, a cell
according to claim 18 or a polynucleotide according to claim 16 or 17, and (ii) an additional
immunotherapeutic agent, in particular an immunotherapeutic agent involving T cells, such as a T cell bearing
a CAR molecule as defined in claim 14 or 15 or a CAR molecule targeting a cell receptor or antigen such as,

CD19, CD20 CD52 or Her2.

23. An antibody or an antigen-binding fragment thereof according to any one of claims 1 to 13, a chimeric
molecule according to claim 14 or 15, a cell according to claim 18 or a polynucleotide according to claim 16

or 17, for use as a medicament.

24. An antibody or an antigen-binding fragment thereof according to any one of claims 1 to 13, a chimeric
molecule according to claim 14 or 15, a polynucleotide according to claim 16 or 179, or a cell according to
claim 18 or a medicament according to claim 23, for use in the treatment of cancer, in particular of cancer
associated with CD127+ cell, more particularly of cancer related with proliferation of CD127 positive cells

and/or with an infiltration of CD127 positive cells.
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25. An antibody or an antigen-binding fragment thereof according to any one of claims 1 to 13, a chimeric
molecule according to claim 14 or 15, a polynucleotide according to claim 16 or 17, or a cell according to
claim 18 for use according to claim 24 in the treatment of cancer selected in the group of breast cancer,
renal cancer, bladder cancer, lung cancer, pancreatic cancer, or for the treatment of a T cell cutaneous
lymphoma, such as Sezary lymphoma, or for the treatment of the acute lymphoblastoid leukemia with gain-

mutation of the IL7-R/TSLP pathway and mesothelioma.
26. A polypeptide consisting of the epitope with the sequence of SEQ ID No55.

27. A method of manufacturing an antibody according to any one of claims 1 to 13 comprising immunizing a
non-human animal, in particular a non-human mammal, against a polypeptide as defined in claim 23 and in
particular collecting the resulting serum from said immunised non-human animal to obtain antibodies

directed against said polypeptide.

28. A method according to claim 27 which further comprises the step of selecting an antibody, an antigen-
binding fragment or mimetic of such an antibody which specifically binds to the extracellular domain of

CD127 and which exhibits at least one of the following properties:

it is not an antagonist of CD127 and it does not inhibit IL-7 induced phosphorylation of STAT5 in cells
expressing the IL7-R and/or,

- it does not inhibit TSLP-stimulated secretion of TARC in cells expressing the TSLP-R and/or,

- it is not an agonist of CD127 and/or,

- it does not increase IL-7 induced phosphorylation of STATS5 in cells expressing the IL7-R and/or,

- it does not increase TSLP-stimulated secretion of TARC in cells expressing the TSLP-R.
29. A method according to claim 28 wherein the antibody or antigen-binding fragment thereof or mimetic
has the following properties:

- it specifically binds to the extracellular domain of CD127 and

- itis not an antagonist of CD127 and

- it does not inhibit IL-7 induced phosphorylation of STATS in cells expressing the IL7-R and

- it does not inhibit TSLP-stimulated secretion of TARC in cells expressing the TSLP-R and

- itis not an agonist of CD127 and,

- it does not increase IL-7 induced phosphorylation of STAT5 in cells expressing the IL7-R and

- it does not increase TSLP-stimulated secretion of TARC in cells expressing the TSLP-R.
30. An in vitro or ex vivo method of diagnosis, in particular a method of diagnostic suitable for use in

personalized medicine, more particularly in a companion diagnosis, wherein an anti-CD127 antibody of the
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invention or an antigen-binding fragment thereof or an antigen-binding mimetic thereof is used for the
detection of CD127+ cells in a sample previously obtained from a subject and optionally for the quantification
of the expression of CD127.
31. Use of an anti-CD127 antibody of the invention or an antigen-binding fragment thereof or an antigen-
binding mimetic thereof according to any one of claims 1 to 15, in the manufacture of a medicament suitable
for use in a diagnostic test, in particular for use in personalized medicine, or in a companion diagnostic test.
32. A method of in vitro or ex vivo determining the presence of CD127+ cells in a sample previously obtained
from a subject which comprises determining presence of CD127 as a biomarker that is predictive for the
response of a subject to a treatment, in particular a response of a subject diagnosed with a cancer wherein
said method comprises:
- determining the expression level of CD127 in a tumor sample of a subject, in particular using anti-
CD127 antibody or antigen-binding fragment thereof or antigen-binding antibody mimetic of the
invention, and
- comparing the expression level of CD127 to a value representative of an expression level of
CD127 in a non-responding subject population,
wherein a higher expression level of CD127 in the tumor sample of the subject is indicative for a subject who

will respond to the treatment.
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