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Description

[0001] The present invention is concerned with binding partners (such as monoclonal or recombinant antibodies) for
the thyrotropin receptor (TSH receptor or TSHR) and uses thereof.

[0002] Thyrotropin or thyroid stimulating hormone (TSH) is a pituitary hormone which plays a key role in regulating
the function of the thyroid. Its release is stimulated by the hormone TRH formed in the hypothalamus and TSH controls
the formation and release of the important’ thyroid hormones thyroxine (T4) and tri-iodothyronine (T3). On the basis of
a feedback mechanism, the thyroid hormone content of serum controls the release of TSH. The formation of T3 and T4
by thyroid cells is stimulated by TSH by a procedure in which the TSH released by the pituitary binds to the TSH receptor
of the thyroid cell membrane.

[0003] In Graves’ disease (a common autoimmune disorder) TSH receptor antibodies (TRAb) are formed and these
autoantibodies bind to the TSH receptor in such a way as to mimic the actions of TSH, stimulating the thyroid gland to
produce high levels of thyroid hormones. These autoantibodies are described as having stimulating activity. In some
patients, autoantibodies bind to the TSH receptor but do not stimulate thyroid hormone production and are described
as having blocking activity. (J Sanders, Y Oda, S-A Roberts, M Maruyama, J Furmaniak, B Rees Smith; "Understanding
the thyrotropin receptor function-structure relationship” Balliere’s Clinical Endocrinology and Metabolism; Ed TF Davies
1997; 11(3): 451-479; pub Balliere Tindall, London).

[0004] Measurements of TSH receptor antibodies are important in the diagnosis and management of Graves’ disease
and other thyroid disorders. Currently three types of assay are used to measure TSH receptor antibodies:-

(a) competitive binding assays which measure the ability of TSH receptor antibodies to inhibit the binding of TSH
to preparations of TSH receptor;

(b) bioassays which measure the ability of TSH receptor antibodies to stimulate cells expressing the TSH receptor
in culture; and

(c) immunoprecipitation of TSH receptor preparations with TSH receptor antibodies.

[0005] Measurement of TSH receptor antibodies using such assays are described in references:-

[0006] J Sanders, Y Oda, S-A Roberts, M Maruyama, J Furmaniak, B Rees Smith; "Understanding the thyrotropin
receptor function-structure relationship" Balliere’s Clinical Endocrinology and Metabolism; Ed TF Davies 1997; 11(3):
451-479; pub Balliere Tindall, London.

[0007] J Sanders, Y Oda, S Roberts, A Kiddie, T Richards, J Bolton, V McGrath, S Walters, D Jaskolski, J Furmaniak,
B Rees Smith; "The interaction of TSH receptor autoantibodies with 125I-labelled TSH receptor”; Journal of Clinical
Endocrinology and Metabolism 1999; 84(10): 3797-3802.

[0008] It has been recognised for many years that human monoclonal antibodies to the TSH receptor derived from
patients’ lymphocytes would be valuable reagents for understanding the pathogenesis of Graves’ disease and for de-
veloping new methods of measuring TSH receptor antibodies for example as replacements for TSH in competitive
binding assays. Also, as the patient’s serum TSH receptor antibodies are usually powerful thyroid stimulators (TSH
agonists) stimulating human monoclonal TSH receptor antibodies would be valuable for in vivo applications when tissue
containing the TSH receptor (eg thyroid tissue or thyroid cancer tissue) required stimulation. Furthermore, as some
patient serum TSH receptor antibodies are powerful TSH antagonists (blocking antibodies) human monoclonal TSH
receptor antibodies which are TSH antagonists would be valuable for in vivo applications when the activity of tissue
containing the TSH receptor (eg thyroid tissue or thyroid cancer tissue) required inactivation or to be made unresponsive
to TSH, TSH receptor antibodies or other stimulators.

[0009] It has also been recognised that one of the major advantages of human monoclonal TSH receptor antibodies
over TSHinsuchin vitro and/ or in vivo applications would be the relative ease with which antibodies can be manipulated.
For example, manipulation of the TSH receptor binding region of the monoclonal antibodies so as to change their
characteristics, such as affinity and biological characteristics including their degree of TSH agonist or antagonist activities.
Also, monoclonal antibodies will have a much longer half life than TSH in vivo and this may have considerable advantages
in certain in vivo applications. Furthermore, the half life of antibodies can be manipulated easily, for example antibody
Fab fragments have a much shorter half life than intact IgG. These general properties of TSH receptor antibodies are
described in the publications such as B Rees Smith, SM MclLachlan, J Furmaniak; "Autoantibodies to the thyrotropin
receptor”; Endocrine Reviews 1988; 9: 106-121; B Rees Smith, KJ Dorrington, DS Munro; "The thyroid stimulating
properties of long-acting thyroid stimulator yG-globulin subunits"; Biochimica et Biophysica Acta 1969; 192: 277-285;
KJ Dorrington, DS Munro; "The long acting thyroid stimulator”; Clinical Pharmacology and Therapeutics 1966; 7: 788-806.
[0010] A still further advantage of human monoclonal TSH receptor antibodies could be in their use to identify and
provide new types of TSH receptor antibody binding sites. For example by the generation of antibodies to the regions
of the human monoclonal TSH receptor antibodies which bind the TSH receptor. Some of the anti-idiotypic antibodies
produced in this way could have potential as new ligands for assays of TSH receptor antibodies, TSH and related
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compounds. Also they may be effective agents in vivo for regulating the action of TSH receptor antibodies, TSH and
related, compounds.

[0011] Other methods of identifying and providing new types of antibody binding sites using monoclonal antibodies
are well known. For example by antibody screening of phage-displayed random peptide libraries as described by JC
Scott and GP Smith; "Searching for peptide ligands with an epitope library”; Science 1990; 249(4967): 386-390 and MA
Myers, JM Davies, JC Tong, J Whisstock, M Scealy, IR MacKay, MJ Rowley; "Conformational epitopes on the diabetes
autoantigen GAD®65 identified by peptide phage display and molecular modelling"; Journal of Immunology 2000; 165:
3830-3838. Antibody screening of non-peptide compounds and libraries of non-peptide compounds can also be carried
out. New types of TSH receptor antibody binding sites identified and provided using these procedures may also be useful
as new ligands in assays for TSH receptor antibodies, TSH and related compounds. Furthermore they may be effective
agents in vivo for regulating the action of TSH receptor antibodies, TSH and related compounds. In view of the potential
value of human monoclonal TSH receptor antibodies there have been considerable efforts over many years to produce
such antibodies (see for example B Rees Smith, SMMcLachlan, J Furmaniak; "Autoantibodies to the thyrotropin receptor";
Endocrine Reviews 1988; 9: 106-121. However, to date these efforts have been unsuccessful (see for example SM
McLachlan, B Rapoport; "Monoclonal, human autoantibodies to the TSH receptor - The Holy Grail and why are we
looking for it"; Journal of Clinical Endocrinology and Metabolism 1996; 81: 3152-3154 and JHW van der Heijden, TWA
de Bruin, KAFM Gludemans, J de Kruif, JP Banga, T Logtenberg; "Limitations of the semisynthetic library approach for
obtaining human monoclonal autoantibodies to the thyrotropin receptor of Graves’ disease"; Clinical and Experimental
Immunology 1999; 118: 205-212).

[0012] WO 02/08723 and EP 1078986 disclose monoclonal human antibodies targeting the human TSH receptor
which inhibit TSH binding to the TSH receptor and uses thereof in competitive immunoassays for the detection of TSH
receptor autoantibodies. It is an object of the presentinvention to provide a binding partner for the TSH receptor capable
of interacting with the TSH receptor in a manner comparable to the interaction of TSH receptor autoantibodies with the
TSH receptor, in particular it is an object of the present invention to provide human monoclonal antibodies to the TSH
receptor exhibiting a comparable interaction therewith as seen with TSH receptor antibodies present in the sera of
patients with hyperthyroid Graves’ disease and also to provide recombinant preparations thereof. The considerable
difficulties of producing human monoclonal TSH receptor antibodies have been overcome in the invention described
herein. In particular the successful production of a human monoclonal TSH receptor antibody with the characteristics of
the autoantibodies found in the sera of patients with hyperthyroid Graves’ disease is described. The human TSH receptor
monoclonal antibody we have produced (described herein as hMAb TSHR 1) binds to the TSH receptor with high affinity
and in such a way that small amounts of the antibody inhibit labelled TSH binding to the TSH receptor and small amounts
act as powerful thyroid stimulators. Fab fragments of the antibody and recombinant Fab preparations are similarly
effective thyroid stimulators and inhibitors of labelled TSH binding as intact IgG. Monoclonal Fab and | or intact IgG can
be labelled with 125| or biotin and shown to bind to the TSH receptor. Such binding is inhibited by TSH receptor autoan-
tibodies in patient sera.

[0013] The present invention provides methods according to any one of claims 1 to 2 or 7 to 10; and also provides
kits according to any one of claims 3 to 10. There is provided by the present disclosure, therefore, a binding partner for
the TSH receptor, which binding partner comprises, or is derived from, a human monoclonal or recombinant antibody,
or one or more fragments thereof, reactive with the TSH receptor.

[0014] In particular, there is provided by the present disclosure a binding partner for the TSH receptor, which binding
partner comprises, or is derived from, a human monoclonal antibody, or one or more fragments thereof, reactive with
the TSH receptor.

[0015] In particular, there is provided by the present disclosure a binding partner for the TSH receptor, which binding
partner comprises, or is derived from, a human recombinant antibody, or one or more fragments thereof, reactive with
the TSH receptor.

[0016] Inparticular, there is provided by the presentdisclosure a human monoclonal antibody, orone or more fragments
thereof, reactive with the TSH receptor.

[0017] In particular, there is provided by the present disclosure a human recombinant antibody, or one or more frag-
ments thereof, reactive with the TSH receptor. Particularly, the present invention provides one or more fragments of a
human recombinant antibody reactive with the TSH receptor.

[0018] A binding partner according to the present disclosure, and in particular, a human monoclonal or recombinant
antibody reactive with the TSH receptor according to the present invention can be further characterised by its ability to
inhibit TSH binding to the TSH receptor, and / or its ability to stimulate the TSH receptor, both of which have been seen
to be comparable to the respective inhibitory and stimulatory properties of TSH receptor autoantibodies present in sera
obtained from patients with Graves’ disease.

[0019] More particularly, a binding partner according to the present disclosure, and in particular a human monoclonal
or recombinant antibody according to the present invention, can be characterised by an inhibitory activity with respect
to TSH binding to the TSH receptor, of at least about 15 units of International Standard NIBSC 90/672 per mg, more
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preferably of at least about 30 units of International Standard NIBSC 90/672 per mg, more preferably of at least about
60 units of International Standard NIBSC 90/672 per mg, or more preferably of at least about 120 units of International
Standard NIBSC 90/672 per mg, or one or more fragments of such a monoclonal or recombinant antibody.

[0020] More particularly, a binding partner according to the present disclosure, and in particular a human monoclonal
or recombinant antibody according to the present invention, can be further characterised by a stimulatory activity with
respect to cAMP production by cells expressing the TSH receptor, of at least about 30 units of International Standard
NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, more
preferably of at least about 120 units of International Standard NIBSC 90/672 per mg, or more preferably of at least
about 240 units of International Standard NIBSC 90/672 per mg, or one or more fragments of such a monoclonal or
recombinant antibody.

[0021] In a preferred embodiment of the present invention, a binding partner according to the present disclosure, and
in particular a human monoclonal or recombinant antibody according to the present invention, can be characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 15 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International Standard NIBSC 90/672
per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, or more preferably
of at least about 120 units of International Standard NIBSC 90/672 per mg; and

(ii) a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 30
units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672
per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg;

or one or more fragments of such a monoclonal or recombinant antibody.

[0022] In the case where a binding partner according to the present disclosure comprises or is derived from one or
more fragments of a monoclonal or recombinant antibody reactive with the TSH receptor, in particular for example one
or more Fab fragments of a monoclonal or recombinant antibody reactive with the TSH receptor, it may be preferred
that such a binding partner can be characterised by an inhibitory activity with respect to TSH binding to the TSH receptor,
of at least about 30 units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of
International Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard
NIBSC 90/672 per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg.
[0023] It may also be preferred in the case where a binding partner according to the present disclosure comprises or
is derived from one or more fragments of a monoclonal or recombinant antibody reactive with the TSH receptor, in
particular for example one or more Fab fragments of a monoclonal or recombinant antibody reactive with the TSH
receptor, that such a binding partner can be characterised by a stimulatory activity with respect to cAMP production by
cells expressing the TSH receptor, of at least about 50 units of International Standard NIBSC 90/672 per mg, more
preferably of at least about 100 units of International Standard NIBSC 90/672 per mg, more preferably of at least about
200 units of International Standard NIBSC 90/672 per mg, or more preferably of at least about 400 units of International
Standard NIBSC 90/672 per mg.

[0024] It may be still further preferred in the case where a binding partner according to the present disclosure comprises
or is derived from one or more fragments of a monoclonal or recombinant antibody reactive with the TSH receptor, in
particular for example one or more Fab fragments of a monoclonal or recombinant antibody reactive with the TSH
receptor, that such a binding partner can be characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 30 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672
per mg, more preferably of atleast about 120 units of International Standard NIBSC 90/672 per mg, or more preferably
of at least about 240 units of International Standard NIBSC 90/672 per mg; and

(ii) a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 50
units of International Standard NIBSC 90/672 per mg, more preferably of at least about 100 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 200 units of International Standard NIBSC 90/672
per mg, or more preferably of at least about 400 units of International Standard NIBSC 90/672 per mg.

[0025] In a preferred case the present disclosure provides a binding partner for the TSH receptor (typically a human
monoclonal antibody), which binding partner is capable of binding to the TSH receptor preferably so as to stimulate the
TSH receptor and which comprises an antibody VH domain selected from the group consisting of a VH domain as shown
in SEQ ID NO. 1 and a VH domain comprising one or more VH CDRs with an amino acid sequence selected from SEQ
ID NO. 2, SEQ ID NO. 3 and SEQ ID NO. 4.
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[0026] In a first embodiment of the present disclosure, there is, therefore, provided a binding partner for the TSH
receptor (typically a human monoclonal antibody), which binding partner is capable of binding to the TSH receptor
preferably so as to stimulate the TSH receptor and which comprises an antibody VH domain as shown in SEQ ID NO. 1.
[0027] In a second embodiment of the present disclosure there is, therefore, provided a binding partner for the TSH
receptor (typically a human monoclonal antibody), which binding partner is capable of binding to the TSH receptor
preferably so as to stimulate the TSH receptor and which comprises an antibody VH domain comprising one or more
VH CDRs with an amino acid sequence selected from SEQ ID NO. 2, SEQ ID NO. 3 and SEQ ID NO. 4.

[0028] It will be appreciated that a binding partner according to the present disclosure can comprise an antibody VH
domain substantially as hereinbefore described in the absence of an antibody VL domain. It is known that single immu-
noglobulin domains, especially VH domains, are capable of binding target antigens in a specific manner. Alternatively,
a binding partner according to the present disclosure can comprise an antibody VH domain paired with an antibody VL
domain to provide an antibody binding site comprising both VH and VL domains fora TSH receptor employing techniques
well known.in the art (Biochim. Biophys. Acta, 192 (1969) 277-285; Proc. Natl. Acad. Sci. USA, Vol. 89, pp 10026-10030,
November 1992).

[0029] In a preferred case the present disclosure provides, however, a binding partner for the TSH receptor, which
binding partner is capable of binding to the TSH receptor preferably so as to stimulate the TSH receptor and which
comprises:

an antibody VH domain selected from the group consisting of:

a VH domain as shown in SEQ ID NO. 1 and a VH domain comprising one or more VH CDRs with an amino
acid sequence selected from SEQ ID NO. 2, SEQ ID NO. 3 and SEQ ID NO. 4; and / or

an antibody VL domain selected from the group consisting of:

a VL domain as shown in SEQ ID NO. 6 and a VL domain comprising one or more VL CDRs with an amino
acid sequence selected from SEQ ID NO. 7, SEQ ID NO. 8 and SEQ ID NO. 9.

[0030] It may be preferred according to the present disclosure that a binding partner substantially as hereinbefore
described comprises an antibody VH domain substantially as hereinbefore described paired with an antibody VL domain
substantially as hereinbefore described to provide an antibody binding site comprising

both VH and VL domains for the TSH receptor, although as discussed further an antibody VH domain, or an antibody
VL domain, may be independently used to bind a TSH receptor. It will be appreciated, therefore, that a binding partner
substantially as hereinbefore described can comprise an antibody VH domain substantially as hereinbefore described
in the absence of an antibody VL domain. It will also be appreciated, therefore, that a binding partner substantially as
hereinbefore described can comprise an antibody VL domain substantially as hereinbefore described in the absence of
an antibody VH domain. Alternatively, a binding partner substantially as hereinbefore described can comprise an antibody
VH domain paired with an antibody VL domain substantially as hereinbefore described to provide an antibody binding
site comprising both VH and VL domains for the TSH receptor.

[0031] Preferred embodiments according to the present disclosure can thus include a binding partner substantially as
hereinbefore described comprising an antibody VH domain as shown in SEQ ID NO. 1 paired with an antibody VL domain
as shown in SEQ ID NO. 6 to provide an antibody binding site, comprising both these VH and VL domains for the TSH
receptor.

[0032] It is further envisaged according to the present disclosure that VH domains substantially as hereinbefore de-
scribed may be paired with VL domains other than those specifically described herein. It is also further envisaged
according to the present disclosure that VL domains substantially as hereinbefore described may be paired with VH
domains other than those specifically described herein.

[0033] According to a further embodiment of the present disclosure there is provided a binding partner substantially
as hereinbefore described for the TSH receptor, which binding partner is capable of binding to the TSH receptor so as
to stimulate the TSH receptor and which can comprise:

an antibody VH domain comprising:

a VH domain comprising one or more VH CDRs with an amino acid sequence selected from SEQ ID NO. 2,
SEQ ID NO. 3 and SEQ ID NO. 4; and / or

an antibody VL domain comprising:
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a VL domain comprising one or more VL CDRs with an amino acid sequence selected from SEQ ID NO. 7,
SEQ ID NO. 8 and SEQ ID NO. 9.

[0034] One or more CDRs as referred to above may be taken from the hereinbefore described VH and VL domains
and incorporated into a suitable framework. For example, the amino acid sequence of one or more CDRs substantially
as hereinbefore described may be incorporated into framework regions of antibodies differing from hMAb TSHR 1
specifically disclosed herein, such antibodies thereby incorporating the one or more CDRs and being capable of binding
to the TSH receptor, preferably to stimulate the TSH receptor substantially as hereinbefore described. Alternatively, the
present invention may provide a polypeptide capable of binding to the TSH receptor so as to stimulate the TSH receptor
substantially as hereinbefore described and comprising the primary structural conformation of amino acids asrepresented
by one or more CDRs as specifically described herein, optionally together with further amino acids, which further amino
acids may enhance the binding affinity of one or more CDRs as described herein for the TSH receptor or may have
substantially no role in affecting the binding properties of the polypeptide for the TSH receptor.

[0035] The presentdisclosure, also encompasses variants, analogs, derivatives and fragments of the specific human
monoclonal antibody described herein, VH domains, CDRs and polypeptides disclosed herein, which variants, analogs,
derivatives and fragments retain the ability to interact with the TSH receptor (such as for example to stimulate the TSH
receptor) substantially as hereinbefore described.

[0036] The terms "variants", "analogs", "derivatives" and "fragments" as used herein can be characterised as antibod-
ies, antibody fragments or polypeptides which retain essentially the same biological function or activity as a human
monoclonal antibody having a VH domain as shown in SEQ ID NO.1 and a VL domain as shown in SEQ ID NO.6 and
in particular in respect of the binding properties thereof for the TSH receptor. Suitably, variants, analogs, derivatives
and fragments, and variants, analogs and derivatives of the fragments as described herein, have a primary structural
conformation of amino acids in which several or a few (such as 5 to 10, 1 to 5 or 1 to 3) amino acid residues of a human
monoclonal antibody having a VH domain as shown in SEQ ID NO.1 and a VL domain as shown in SEQ ID NO.6 are
substituted, deleted or added, in any combination. Especially preferred among these are silent substitutions, additions
and deletions which do not alter or substantially alter the biological activity or function of a human monoclonal antibody
having a VH domain as shown in SEQ ID NO.1 and a VL domain as shown in SEQ ID NO.6. Conservative substitutions
can be preferred as hereinafter described in greater detail.

[0037] More particularly, variants, analogs or derivatives of a human monoclonal antibody having a VH domain as
shown in SEQ ID NO.1 and a VL domain as shown in SEQ ID NO.6 according to the present disclosure may be ones
in which one or more of the amino acid residues are substituted with a conserved or non-conserved amino acid residue
(preferably a conserved amino acid residue), or ones in which one or more of the amino acid resides includes a substituent
group or the like. Such variants, derivatives and analogs are deemed to be within the scope of those skilled in the art
from the teachings herein.

[0038] Mosttypically, variants, analogs or derivatives are those that vary from a reference human monoclonal antibody
having a VH domain as shown in SEQ ID NO.1 and a VL domain as shown in SEQ ID NO.6 by conservative amino acid
substitutions. Such substitutions are those that substitute a given amino acid by another amino acid of like characteristics.
Typically seen as conservative substitutions are the replacements, one for another, among the aliphatic amino acids A,
V, L and I; among the hydroxyl residues S and T; among the acidic residues D and E; among the amide residues N and
Q; among the basic residues K and R; and among the aromatic residues F and Y.

[0039] It will be appreciated that the term fragment as used herein in particular relates to fragments of antibodies
specifically as herein described and form an important aspect of the present disclosure. In this way, a human monoclonal
or recombinant antibody as provided by the present invention may be provided as any of the following fragments: (i) the
Fab fragment consisting ofVL, VH, C| and C1 domains; (ii) the Fd fragment consisting of the VH and C1 domains;
(iii) the Fv fragment consisting of the VL and VH domains; (iv) the dAb fragment which consists of a VH domain; (v)
isolated CDR regions; (vi) F(ab’)2 fragments, a bivalent fragment comprising two linked Fab fragments; and (vii) single
chain Fv molecules (scFv), wherein a VH domain and a VL domain are linked by a peptide linker which allows the two
domains to associate to form an antigen binding site.

[0040] Alternatively, a human monoclonal or recombinant antibody according to the present disclosure may comprise
a whole IgG antibody, whereby the antibody includes variable and constant regions.

[0041] The present disclosure also provides a further binding partner capable of binding to the TSH receptor, which
can compete for binding to the TSH receptor with a binding partner for the TSH receptor (typically a human monoclonal
antibody) substantially as hereinbefore described, which further binding partner does not comprise TSH. Preferably, this
further binding partner may comprise a further antibody having a binding site for an epitope region of the TSH receptor,
and which can compete for binding to the TSH receptor with a binding partner for the TSH receptor (typically a human
monoclonal antibody) substantially as hereinbefore described. A suitable such further binding partner can comprise a
mouse monoclonal antibody, which can preferably be produced according to techniques substantially as described in
the Examples, employing immunisation of mice with TSH receptor by techniques known in the art.
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[0042] The presentdisclosure may also provide a further binding partner capable of binding to the TSH receptor, which
can comprise, or is derived from, a human monoclonal or recombinant antibody, or one or more fragments thereof,
reactive with the TSH receptor. In particular this further binding partner may comprise a further antibody having a binding
site for an epitope region of the TSH receptor, which further antibody is capable of binding to the TSH receptor, and can
compete for binding to the TSH receptor with a binding partner for the TSH receptor (typically a human monoclonal
antibody) substantially as hereinbefore described. Suitably such a further binding partner can be derived from a specific
binding partner as described herein, hMAb TSHR 1, by suitable mutagenesis techniques, such as spot mutations or the
like, so as to obtain a further binding partner for the TSH receptor that can compete with a binding partner substantially
as herein described (such as hMAb TSHR 1) for interaction with the TSH receptor.

[0043] Preferably a further binding partner for the TSH receptor can comprise a monoclonal or recombinant antibody
and can be characterised by an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 15
units of International Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International Standard
NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, or
more preferably of at least about 120 units of International Standard NIBSC 90/672 per mg, or one or more fragments
of the antibody. It may also be preferred that such a further binding partner according to the present’ invention, can be
characterised by a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least
about 30 units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672
per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg, or one or more
fragments of the antibody.

[0044] It may also be even more preferred that such a further binding partner of the present disclosure, can be
characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 15 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International Standard NIBSC 90/672
per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, or more preferably
of at least about 120 units of International Standard NIBSC 90/672 per mg; and

(i)a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 30
units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672
per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg;

or one or more fragments thereof.

[0045] A preferred mouse monoclonal antibody providing a further binding partner according to the present disclosure
comprises 9D33 prepared further to the Examples and having amino acid and polynucleotide sequences as illustrated
by Figures 9 to 12 and Sequence Listings 19 to 38. According to the present disclosure, there is, therefore, provided a
further binding partner for the TSH receptor (typically a mouse monoclonal antibody), which comprises an antibody VH
domain as shown in SEQ ID NO. 19.

[0046] A further binding partner as provided by the present disclosure can also be characterised as comprising an
antibody VH domain comprising one or more VH CDRs with an amino acid sequence selected from SEQ ID NO. 20,
SEQ ID NO. 21 and SEQ ID NO. 22.

[0047] Itwill be appreciated that a further binding partner according to the present disclosure can comprise an antibody
VH domain substantially as hereinbefore described in the absence of an antibody VL domain. It is known that single
immunoglobulin domains, especially VH domains, are capable of binding target antigens in a specific manner. Alterna-
tively, a further binding partner according to the present disclosure can comprise an antibody VH domain paired with an
antibody VL domain to provide an antibody binding site comprising both VH and VL domains fora TSH receptor employing
techniques well known in the art (Biochim. Biophys. Acta, 192 (1969) 277-285; Proc. Natl. Acad. Sci. USA, Vol. 89, pp
10026-10030, November 1992).

[0048] In a preferred case the present disclosure provides, however, a further binding partner for the TSH receptor,
which further binding partner comprises:

an antibody VH domain selected from the group consisting of:

a VH domain as shown in SEQ ID NO. 19 and a VH domain comprising one or more VH CDRs with an amino
acid sequence selected from SEQ ID NO. 20, SEQ ID NO. 21 and SEQ ID NO. 22; and / or

an antibody VL domain selected from the group consisting of:
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a VL domain as shown in SEQ ID NO. 24 and a VL domain comprising one or more VL CDRs with an amino
acid sequence selected from SEQ ID NO. 25, SEQ ID NO. 26 and SEQ ID NO. 27.

[0049] Itmay be preferred according to the presentdisclosure that a further binding partner substantially as hereinbefore
described comprises an antibody VH domain substantially as hereinbefore described paired with an antibody VL domain
substantially as hereinbefore described to provide an antibody binding site comprising both VH and VL domains for the
TSH receptor, although as discussed further an antibody VH domain, or an antibody VL domain, may be independently
used to bind a TSH receptor. It will be appreciated, therefore, that a further binding partner substantially as hereinbefore
described can comprise an antibody VH domain substantially as hereinbefore described in the absence of an antibody
VL domain. It will also be appreciated, ¢ therefore, that a further binding partner substantially as hereinbefore described
can comprise an antibody VL domain substantially as hereinbefore described in the absence of an antibody VH domain.
Alternatively, a further binding partner substantially as hereinbefore described can comprise an antibody VH domain
paired with an antibody VL domain substantially as hereinbefore described to provide an antibody binding site comprising
both VH and VL domains for the TSH receptor.

[0050] Preferred embodiments according to the present disclosure can thus include a further binding partner substan-
tially as hereinbefore described comprising an antibody VH domain as shown in SEQ ID NO. 19 paired with an antibody
VL domain as shown in SEQ ID NO.24 to provide an antibody binding site, comprising both these VH and VL domains
for the TSH receptor.

[0051] It is further envisaged according to the present disclosure that VH domains substantially as hereinbefore de-
scribed may be paired with VL domains other than those specifically described herein. It is also further envisaged
according to the present disclosure that VL domains substantially as hereinbefore described may be paired with VH
domains other than those specifically described herein.

[0052] According to a further embodiment of the present disclosure there is provided a further binding partner sub-
stantially as hereinbefore described for the TSH receptor, which further binding partner is capable of binding to the TSH
receptor so as to inhibit stimulation of the TSH receptor and which can comprise:

an antibody VH domain comprising:

a VH domain comprising one or more VH CDRs with an amino acid sequence selected from SEQ ID NO. 20,
SEQ ID NO. 21 and SEQ ID NO. 22; and / or

an antibody VL domain comprising:

a VL domain comprising one or more VL CDRs with an amino acid sequence selected from SEQ ID NO. 25,
SEQ ID NO. 26 and SEQ ID NO. 27.

[0053] One or more CDRs as referred to above may be taken from the hereinbefore described VH and VL domains
and incorporated into a suitable framework. For example, the amino acid sequence of one or more CDRs substantially
as hereinbefore described may be incorporated into framework regions of antibodies differing from 9D33 specifically
disclosed herein, such antibodies thereby incorporating the one or more CDRs and being capable of binding to the TSH
receptor. Alternatively, the present disclosure may provide a polypeptide capable of binding to the TSH receptor com-
prising the primary structural conformation of amino acids as represented by one or more CDRs as specifically described
herein, optionally together with further amino acids, which further amino acids may enhance the binding affinity of one
or more CDRs as described herein for the TSH receptor or may have substantially no role in affecting the binding
properties of the polypeptide for the TSH receptor.

[0054] It will be appreciated that the term fragment as used herein in particular relates to fragments of antibodies
specifically as herein described and form an important aspect of the present disclosure. In this way, a further binding
partner according to the present invention may be provided as any of the following fragments: (i) the Fab fragment
consisting of VL, VH, C| and C1 domains; (ii) the Fd fragment consisting of the VH and Cy1 domains; (iii) the Fv
fragment consisting of the VL and VH domains; (iv) the dAb fragment which consists of a VH domain; (v) isolated CDR
regions; (vi) F(ab’)2 fragments, a bivalent fragment comprising two linked Fab fragments; and (vii) single chain Fv
molecules (scFv), wherein a VH domain and a VL domain are linked by a, peptide linker which allows the two domains
to associate to form an antigen binding site.

[0055] Alternatively, a mouse monoclonal or recombinant antibody according to the present disclosure, such as 9D33,
may comprise a whole IgG antibody, whereby the antibody includes variable and constant regions.

[0056] There is also provided by the present disclosure a polynucleotide comprising:

(i) a nucleotide sequence as shown in SEQ ID NO. 10, SEQ ID NO. 11, SEQ ID NO. 12, SEQ ID NO. 13, SEQ ID
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NO. 15, SEQ ID NO. 16, SEQ ID NO. 17 or SEQ ID NO. 18, encoding an amino acid sequence of an antibody VH
domain, VL domain, or CDR, as shown in SEQ ID NO. 1, SEQ ID NO. 2, SEQ ID NO. 3, SEQ ID NO. 4, SEQ ID
NO. 6, SEQ ID NO. 7, SEQ ID NO. 8 or SEQ ID NO. 9;

(i)a nucleotide sequence encoding a binding partner for the TSH receptor (typically a human monoclonal antibody)
substantially as hereinbefore described, or encoding an amino acid sequence of an antibody VH domain, VL domain,
or CDR, of a binding partner for the TSH receptor (typically a human monoclonal antibody) substantially as herein-
before described;

(iii) a nucleotide sequence differing from any sequence of (i) in codon sequence due to the degeneracy of the genetic
code;

(iv) a nucleotide sequence comprising an allelic variation of any sequence of (i);

(v) a nucleotide sequence comprising a fragment of any of the sequences of (i), (ii), (iii), or (iv) and in particular a
nucleotide sequence comprising a fragment of any of the sequences of (i), (ii), (iii), (iv) or (v) and encoding a Fab
fragment, a Fd fragment, a Fv fragment, a dAb fragment, an isolated CDR region, F(ab’)2 fragments or a scFv
fragment, of a human monoclonal antibody substantially as hereinbefore described;

(vi) a nucleotide sequence differing from the any sequence of (i) due to mutation, deletion or substitution of a
nucleotide base and encoding a binding partner for the TSH receptor (typically a human monoclonal antibody)
substantially as hereinbefore described, or encoding an amino acid sequence of an antibody VH domain, VL domain,
or CDR, of a binding partner for the TSH receptor (typically a human monoclonal antibody) substantially as herein-
before described.

[0057] There is also provided by the present disclosure a polynucleotide comprising:

(i) a nucleotide sequence as shown in SEQ ID NO. 29, SEQ ID NO. 30, SEQ ID NO. 31, SEQ ID NO. 32, SEQ ID
NO. 34, SEQ ID NO. 35, SEQ ID NO. 36 or SEQ ID NO. 37, encoding an amino acid sequence of an antibody VH
domain, VL domain, or CDR, as shown in SEQ ID NO. 19, SEQ ID NO. 20, SEQ ID NO. 21, SEQ ID NO. 22, SEQ
ID NO. 24, SEQ ID NO. 25, SEQ ID NO. 26 or SEQ ID NO. 27;

(i) a nucleotide sequence encoding a further binding partner for the TSH receptor (typically a mouse monoclonal
antibody) substantially as hereinbefore described, or encoding an amino acid sequence of an antibody VH domain,
VL domain, or CDR, of a further binding partner for the TSH receptor (typically a mouse monoclonal antibody)
substantially as hereinbefore described;

(iii) a nucleotide sequence differing from any sequence of (i) in codon sequence due to the degeneracy of the genetic
code;

(iv) a nucleotide sequence comprising an allelic variation of any sequence of (i);

(V) a nucleotide sequence comprising a fragment of any of the sequences of (i), (ii), (iii), or (iv) and in particular a
nucleotide sequence comprising a fragment of any’ of the sequences of (i), (ii), (iii), (iv) or (v) and encoding a Fab
fragment, a Fd fragment, a Fv fragment, a dAb fragment, an isolated CDR region, F(ab’)2 fragments or a scFv
fragment, of a mouse monoclonal antibody substantially as hereinbefore described;

(vi) a nucleotide sequence differing from the any sequence of (i) due to mutation, deletion or substitution of a
nucleotide base and encoding a further binding partner for the TSH receptor (typically a mouse monoclonal antibody)
substantially as hereinbefore described, or encoding an amino acid sequence of an antibody VH domain, VL domain,
or CDR, of a further binding partner for the TSH receptor (typically a mouse monoclonal antibody) substantially as
hereinbefore described,

[0058] Variant polynucleotides according to the present disclosure are suitably at least 70% identical over their entire
length to any polynucleotide sequence of (i), most highly preferred are polynucleotides that comprise a region that is at
least 80% identical over its entire length to any polynucleotide sequence of (i), polynucleotides at least 90% identical
over their entire length to any polynucleotide sequence of (i) are particularly preferred, and among these particularly
preferred polynucleotides, those with at least 95% identity are especially preferred.
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[0059] The present disclosure further provides a biologically functional vector system which carries a polynucleotide
substantially as hereinbefore described and which is capable of introducing the polynucleotide into the genome of a host
organism.

[0060] The present disclosure also relates to host cells which are transformed with polynucleotides of the disclosure
and the production of binding partners for the TSH receptor of the invention by recombinant techniques. Host cells can
be genetically engineered to incorporate polynucleotides and express binding partners for the TSH receptor of the
present disclosure.

[0061] Theamino acid sequences of AMAb TSHR 1, a human monoclonal antibody according to the present disclosure,
and nucleotide sequences coding therefor, the amino acid sequences of 9D33, a mouse monoclonal antibody which
represents a further binding partner according to the present disclosure, and nucleotide sequences coding therefor, are
shown in the Sequence listings as herein after described and can be assigned as follows.

For hMAb TSHR 1: Amino Acid Sequences

[0062]
SEQ ID NO. 1 VH
SEQIDNO.2 VHCDRI
SEQIDNO.3 VHCDRII
SEQIDNO.4  VHCDRIII
SEQID NO. 5 Heavy chain variable and adjacent constant region
SEQIDNO.6 VL
SEQIDNO.7 VLCDRI
SEQIDNO.8 VLCDRII
SEQIDNO.2 VLCDRII

Nucleotide Sequences

[0063]
SEQIDNO.10 VH
SEQID NO. 11 VH CDRI
SEQID NO.12 VH CDRII
SEQ ID NO. 13 VH CDRIII.
SEQ ID NO. 14  Heavy chain variable and adjacent constant region
SEQIDNO. 15 VL
SEQID NO. 16 VL CDRI
SEQ ID NO. 17 VL CDRII
SEQ ID NO. 18 VL CDRIII

For 9D33:

Amino Acid Sequences

[0064]

SEQIDNO.19 VH

SEQID NO.20 VH CDRI

SEQID NO.21 VH CDRII

SEQID NO.22 VH CDRIlI

SEQ ID NO. 23  Heavy chain variable and adjacent constant region
SEQIDNO.24 VL

SEQID NO.25 VL CDRI

SEQID NO.26 VL CDRII

11
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(continued)

SEQ ID NO. 27 VL CDRIII
SEQ ID NO. 28 Light chain variable and adjacent constant region

Nucleotide Sequences

[0065]

SEQIDNO.29 VH

SEQ ID NO. 30 VH CDRI

SEQID NO. 31 VH CDRII

SEQID NO. 32 VH CDRIlI

SEQ ID NO. 33  Heavy chain variable and adjacent constant region
SEQIDNO. 34 VL

SEQID NO.35 VL CDRI

SEQID NO. 36 VL CDRII

SEQ ID NO. 37 VL CDRIII

SEQ ID NO. 38 Light chain variable and adjacent constant region

[0066] The above sequences for hMab TSHR1 can also be seen by reference to Figures 4, 5, 6 and 7, wherein:
Figure 4 shows the hMab TSHR1 heavy chain nucleotide sequence, along with the adjacent constant region, with -
Figure 4a giving the nucleotide sequence per se;

Figure 4b giving the nucleotide sequence annotated with the PCR primer, CDRI, CDRII, CDRIIl and constant regions;
Figure 5 shows the hMab TSHR1 heavy chain amino acid sequence, along with the adjacent constant region, with -
Figure 5a giving the amino acid sequence per se;

Figure 5b giving the amino acid sequence annotated with the CDRI, CDRII, CDRIII and constant regions;

Figure 6 shows the hMab TSHR1 light chain nucleotide sequence, with -

Figure 6a giving the nucleotide sequence per se;

Figure 6b giving the nucleotide sequence annotated with the PCR primer, CDRI, CDRII and CDRIII regions;
Figure 7 shows the hMab TSHR1 light chain amino acid sequence, with -

Figure 7a giving the amino acid sequence per se;

Figure 7b giving the amino acid sequence annotated with the CDRI, CDRII and CDRIII regions.

[0067] It will be appreciated from the above that for the VH chain of hMab TSHR1 the nucleotide sequences of the

CDRI, CDRII and CDRIIl regions as shown in Figure 4b correspond to the VHCDRI, VHCDRII and VHCDRIII sequences

shown in SEQ ID NO.s 11, 12 and 13 respectively, and that the amino acid sequences of the CDRI, CDRIl and CDRIII

regions as shown in Figure 5b correspond to the VHCDRI, VHCDRII and VHCDRIII sequences shown in SEQ ID NO.s

2, 3 and 4 respectively. It will also be appreciated from the above that for the VL chain of hMab TSHR1 the nucleotide

sequences of the CDRI, CDRIl and CDRIII regions as shown in Figure 6b correspond to the VLCDRI, VLCDRII and

VLCDRIII sequences shown in SEQ ID NO.s 16, 17 and 18 respectively, and that the amino acid sequences of the

CDRI, CDRII and CDRIIl regions as shown in Figure 7b correspond to the VLCDRI, VLCDRII and VLCDRIII sequences

shown in SEQ ID NO.s 7, 8 and 9 respectively.
[0068] Analysis of the crystal structure of hMAb TSHR1 Fab (determined by techniques known in the art) enabled
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refinement of the HC and LC nucleotide sequences determined using PCR primers which are degenerate. In particular,
a HC sequencing artefact for nucleotides 115-120 was identified. Sequencing indicated cacgtg (transcribed to amino
acids His Val), whereas the crystal structure more reliably indicated amino acids Gln Leu (corresponding bases being
cagctg), with the refined sequences being shown in the accompanying Figures and Sequence listings. Crystal structure
analysis also enabled refinement of the HC and LC derived amino acid sequences particularly in the degenerate PCR
primer region. In the case of the LC aa 2 was found to be Pro by RT-PCR but was Thr from the crystal structure. In the
case of the HC aa 2 was found to be Met by RT-PCR but was Val from the crystal structure. Again, these refined
sequences are shown in the accompanying Figures and Sequence listings.

[0069] The above sequences for 9D33 can also be seen by reference to Figures 9, 10, 11 and 12, wherein:

Figure 9 shows the 9D33 heavy chain nucleotide sequence, along with the adjacent constant region, with -
Figure 9a giving the nucleotide sequence per se;

Figure 9b giving the nucleotide sequence annotated with the PCR primer, CDRI, CDRII, CDRIIl and constant regions;
Figure 10 shows the 9D33 heavy chain amino acid sequence, along with the adjacent constant region, with -
Figure 10a giving the amino acid sequence per se;

Figure 10b giving the amino acid sequence annotated with the PCR primer, CDRI, CDRII, CDRIII and constant
regions;

Figure 11 shows the 9D33 light chain nucleotide sequence, with -
Figure 11 a giving the nucleotide sequence per se;

Figure 11b giving the nucleotide sequence annotated with the PCR primer, CDRI, CDRII, CDRIIl and constant
regions;

Figure 12 shows the 9D33 light chain amino acid sequence, with -
Figure 12a giving the amino acid sequence per se;

Figure 12b giving the amino acid sequence annotated with the PCR primer, CDRI, CDRII, CDRIII and constant
regions.

[0070] It will be appreciated from the above that for the VH chain of 9D33 the nucleotide sequences of the CDRI,
CDRII and CDRIII regions as shown in Figure 9b correspond to the VHCDRI, VHCDRII and VHLCDRIII sequences
shown in SEQ ID NO.s 30, 31 and 32 respectively, and that the amino acid sequences of the CDRI, CDRIIl and CDRIII
regions as shown in Figure 10b correspond to the VHCDRI, VHCDRII and VHCDRIII sequences shown in SEQ ID NO.s
20, 21 and 22 respectively. It will also be appreciated from the above that for the VL chain of 9D33 the nucleotide
sequences of the CDRI, CDRII and CDRIII regions as shown in Figure 11b correspond to the VLCDRI, VLCDRII and
VLCDRIII sequences shown in SEQ ID NO.s 35, 36 and 37 respectively, and that the amino acid sequences of the
CDRI, CDRIl and CDRIIl regions as shown in Figure 12b correspond to the VLCDRI, VLCDRIl and VLCDRIII sequences
shown in SEQ ID NO.s 25, 26 and 27 respectively.

[0071] The presentdisclosure also provides a process of providing a human monoclonal antibody to the TSH receptor
substantially as hereinbefore described, which process comprises:

(i) providing a source of lymphocytes from a subject, which subject has TSH receptor antibody activity of greater
than about 0.04 units of NIBSC 90/672 per mL of serum with respect to inhibition of TSH binding to the TSH receptor;

(ii) isolating lymphocytes from said lymphocyte source of (i);
(iii)y immortalising the isolated lymphocytes; and

(iv) cloning the immortalised lymphocytes so as to produce an immortalised colony secreting a human monoclonal
antibody to the TSH receptor substantially as hereinbefore described.
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[0072] Alternatively, a process of providing a human monoclonal antibody to the TSH receptor substantially as here-
inbefore described can be defined as a process which comprises:

(i) providing a source of lymphocytes from a subject, which subject has TSH receptor antibody activity of greater
than about 0.1 units of NIBSC 90/672 per mL of serum with respect to stimulatory activity of cAMP production by
cells expressing the TSH receptor;

(iisolating lymphocytes from said lymphocyte source of (i);
(iii)y immortalising the isolated lymphocytes; and

(iv) cloning the immortalised lymphocytes so as to produce an immortalised colony secreting a human monoclonal
antibody to the TSH receptor substantially as hereinbefore described.

[0073] Preferably a process according to the present disclosure comprises isolating lymphocytes from peripheral
blood, thyroid tissue, spleen tissue, lymph nodes or bone marrow, most typically from peripheral blood. Typically, the
source of lymphocytes for use in a method according to the present invention can be further characterised as being
obtained from a subject having serum TSH receptor antibody levels of greater than about 0.1 units of NIBSC 90/672
per mL with respect to inhibition of TSH binding to the TSH receptor, or more typically greater than about 0.2 units of
NIBSC 90/672 per mL with respect to inhibition of TSH binding to the TSH receptor, or more typically greater than about
0.3 units of NIBSC 90/672 per mL with respect to inhibition of TSH binding to the TSH receptor and preferably being in
the range of about 0.3 to 0.5 units of NIBSC 90/672 per mL or greater with respect to inhibition of TSH binding to the
TSH receptor. Alternatively, or additionally, the source of lymphocytes for use in a method according to the present
disclosure can typically be further characterised as being obtained from a subject having serum TSH receptor antibody
levels of greater than about 0.2 units of NIBSC 90/672 per mL with respect to stimulatory activity of cAMP production
by cells expressing the TSH receptor, or more typically greater than about 0.5 units of NIBSC 90/672 per mL with respect
to stimulatory activity of cAMP production by cells expressing the TSH receptor and preferably being in the range of
about 0.5 to 1.0 units of NIBSC 90/672 per mL or greater with respect to stimulatory activity of cAMP production by cells
expressing the TSH receptor. It will be appreciated from the above that the immune response to the TSH receptor of a
subject from which lymphocytes are isolated should preferably be in a highly active phase.

[0074] Preferably a process according to the present disclosure comprises infecting the isolated lymphocytes with
Epstein Barr virus, and suitably the thus immortalised lymphocytes are fused with a mouse / human cell line. Suitably
a process according to the present disclosure further comprises screening the resulting clones for TSH receptor anti-
bodies, for example by inhibition of 1251-TSH binding to the TSH receptor in an assay system which has a sensitivity of
at least about 1 unit/L of NIBSC 90/672.

[0075] The presentdisclosure further provides a process of preparing a human recombinant antibody, or one or more
fragments thereof, to the TSH receptor, which process comprises cloning and expression of a human monoclonal
antibody to the TSH receptor as provided by the presentdisclosure by a process substantially as hereinbefore described,
or one or more fragments derived therefrom.

[0076] The present disclosure further provides a human monoclonal or recombinant antibody to the TSH receptor
obtained by a process substantially as described above. Preferably such an obtained human monoclonal or recombinant
antibody to the TSH receptor according to the present invention, can be characterised by an inhibitory activity with
respect to TSH binding to the TSH receptor, of at least about 15 units of International Standard NIBSC 90/672 per mg,
more preferably of at least about 30 units of International Standard NIBSC 90/672 per mg, more preferably of at least
about 60 units of International Standard NIBSC 90/672 per mg, or more preferably of at least about 120 units of Inter-
national Standard NIBSC 90/672 per mg, or one or more fragments of such a human monoclonal or recombinant antibody.
[0077] More particularly, it may be preferred that such a human monoclonal or recombinant antibody according to the
present disclosure, can be further characterised by a stimulatory activity with respect to cAMP production by cells
expressing the TSH receptor, of at least about 30 units of International Standard NIBSC 90/672 per mg, more preferably
of at least about 60 units of International Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of
International Standard NIBSC 90/672 per mg, or more preferably of at least about 240 units of International Standard
NIBSC 90/672 per mg, or one or more fragments of such a human monoclonal or recombinant antibody.

[0078] In a preferred embodiment of the present disclosure, such a human monoclonal or recombinant antibody
according to the present disclosure, can be characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 15 units of International

Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International Standard NIBSC 90/672
per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, or more preferably

14



10

15

20

25

30

35

40

45

50

55

EP 2 383 296 B1

of at least about 120 units of International Standard NIBSC 90/672 per mg; and

(ii) a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 30
units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672
per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg;

or one or more fragments of such a human monoclonal or recombinant antibody.

[0079] It may also be preferred that one or more fragments of a thus obtained human monoclonal or recombinant
antibody according to the present disclosure, in particular for example one or more Fab fragments thereof, can be
characterised by an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 30 units of
International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC
90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672 per mg, or more
preferably of at least about 240 units of International Standard NIBSC 90/672 per mg. It may also be preferred that such
one or more fragments can be characterised by a stimulatory activity with respect to cAMP production by cells expressing
the TSH receptor, of at least about 50 units of International Standard NIBSC 90/672 per mg, or more preferably of at
least about 100 units of International Standard NIBSC 90/672 per mg, or more preferably of at least about 200 units of
International Standard NIBSC 90/672 per mg, or more preferably of at least about 400 units of International Standard
NIBSC 90/672 per mg.

[0080] More preferably, such one or more Fab fragments can be characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 30 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672
per mg, more preferably of atleast about 120 units of International Standard NIBSC 90/672 per mg, or more preferably
of at least about 240 units of International Standard NIBSC 90/672 per mg; and

(ii) a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 50
units of International Standard NIBSC 90/672 per mg, or more preferably of at least about 100 units of International
Standard NIBSC 90/672 per mg, or more preferably of at least about 200 units of International Standard NIBSC
90/672 per mg, or more preferably of at least about 400 units of International Standard NIBSC 90/672 per mg.

[0081] A process substantially as described above may further comprise a further process stage whereby the obtained
human monoclonal or recombinant antibody is subjected to suitable further processing techniques (such as suitable
mutagenesis techniques, such as spot mutations or the like), so as to obtain a further binding partner for the TSH receptor
that can compete with a binding partner substantially as herein described (such as hMAb TSHR1) for interaction with
the TSH receptor. Such further processing techniques are well known to one of ordinary skill in the art. The present
disclosure further provides a further binding partner to the TSH receptor obtained by such further processing techniques.
[0082] Preferably such a further binding partner for the TSH receptor can comprise a monoclonal or recombinant
antibody and can be characterised by an inhibitory activity with respect to TSH binding to the TSH receptor, of at least
about 15 units of International Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per
mg, or more preferably of at least about 120 units of International Standard NIBSC 90/672 per mg, or one or more
fragments thereof. It may also be preferred that such a further binding partner according to the present invention, can
be characterised by a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at
least about 30 units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of
International Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard
NIBSC 90/672 per mg, or more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg,
or one or more fragments thereof.

[0083] It may also be even more preferred that such a further binding partner of the present disclosure, can be
characterised by:

(i) an inhibitory activity with respect to TSH binding to the TSH receptor, of at least about 15 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 30 units of International Standard NIBSC 90/672
per mg, more preferably of at least about 60 units of International Standard NIBSC 90/672 per mg, or more preferably
of at least about 120 units of International Standard NIBSC 90/672 per mg; and

(ii) a stimulatory activity with respect to cAMP production by cells expressing the TSH receptor, of at least about 30

units of International Standard NIBSC 90/672 per mg, more preferably of at least about 60 units of International
Standard NIBSC 90/672 per mg, more preferably of at least about 120 units of International Standard NIBSC 90/672
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per mg, or even more preferably of at least about 240 units of International Standard NIBSC 90/672 per mg;

or one or more fragments thereof.

[0084] A binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according to
the present disclosure may have diagnostic and therapeutic applications.

[0085] Accordingly, a binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
according to the present disclosure can be employed in screening methods for detecting autoantibodies to the TSH
receptor in patient sera and also in diagnostic methods. In this way, a binding partner for the TSH receptor (typically a
human monoclonal or recombinant antibody) according to the present disclosure can be employed in place of, or in
addition to, competitors hitherto described for use in screening methods for detecting autoantibodies to the TSH receptor
and also in diagnostic methods. Similarly, a binding partner for the TSH receptor (typically a human monoclonal or
recombinant antibody) according to the present disclosure can be employed in place of, or in addition to, competitors
hitherto described for use in kits for use in detecting autoantibodies to the TSH receptor.

[0086] The present disclosure also provides, therefore, a method of screening for autoantibodies to the TSH receptor
in a sample of body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from
autoimmune disease associated with an immune reaction to a TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
binding partner orfurther binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
according to the present invention and a second molecule of said binding pair comprises a binding region with which
said binding partner or further binding partner interacts;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii) said
binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant anti-
body); and

(d) monitoring the interaction of said second molecule of said binding pair with said autoantibodies present in said
sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said sample.

[0087] A method according to the present disclosure for the detection of autoantibodies as described above is partic-
ularly advantageous in terms of the level of sensitivity that can be achieved by use thereof. This can be further illustrated
by reference to the Examples and Figures, where Figure 3a shows a graphical representation of a comparison between
an assay for TSHR autoantibodies based on hMAb TSHR1-biotin and earlier assays. The sensitivity of the assay based
on hMAb TSHR1-biotin is clearly superior according to concentration of the international standard NIBSC 90/672 de-
tectable. This was confirmed in a study of sera from 72 patients with Graves’ disease shown in Figure 3b.

[0088] There is further provided by the present disclosure, therefore, a method of screening for autoantibodies to the
TSH receptor in a sample of body fluid obtained from a subject suspected of suffering from, susceptible to, having or
recovering from autoimmune disease associated with an immune reaction to the TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
binding partner orfurther binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
according to the present disclosure and a second molecule of said binding pair comprises a binding region with
which said binding partner or further binding partner interacts, wherein the interaction of said binding molecules is
such that an autoantibody titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC
90/672 is detectable;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii) said
binding partner orfurther binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
according to the present disclosure; and

(d) monitoring the interaction of said second molecule of said binding pair with said autoantibodies present in said
sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said sample.
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[0089] The above sensitivity can also be achieved in an assay method or kit according to the present disclosure by
the use of a human or non-human polyclonal antibody to the TSH receptor, TSH or one or more variants, analogs,
derivatives or fragments thereof, or a binding partner for the TSH receptor which has an affinity for the TSH receptor of
1010 molar-! or greater, which generally exhibit a sufficient affinity for the TSH receptor so that a method or kit of the
defined sensitivity is provided. The preparation of such polyclonal antibodies, TSH or one or more variants, analogs,
derivatives or fragments thereof, is well known in the art. For example, superactive analogs of TSH are described in
Nature, Biotechnology, Volume 14, October 1995, pages 1257-1263, although this article does not disclose the use of
such superactive TSH in a method or kit as is now provided by the present disclosure.

[0090] There is further provided by the present disclosure, therefore, a method of screening for autoantibodies to the
TSH receptor in a sample of body fluid obtained from a subject suspected of suffering from, susceptible to, having or
recovering from autoimmune disease associated with an immune reaction to the TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a human
or non-human polyclonal antibody to the TSH receptor and a second molecule of said binding pair comprises a
binding region with which said polyclonal antibody interacts, wherein the interaction of said binding molecules is
such that an autoantibody titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC
90/672 is detectable;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii) said
polyclonal antibody; and

(d) monitoring the interaction of said second molecule of said binding pair with said, autoantibodies present in said
sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said sample.

[0091] There is also provided by the present disclosure a method of screening for autoantibodies to the TSH receptor
in a sample of body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from
autoimmune disease associated with an immune reaction to the TSH receptor, said method comprising:

(a)providing said sample of body fluid from said subject;

(b)providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises TSH
or one or more variants, analogs, derivatives or fragments thereof, and a second molecule of said binding pair
comprises a binding region with which said TSH or one or more variants, analogs, derivatives or fragments thereof
interacts, wherein the interaction of said binding molecules is such that an autoantibody titer in said sample essentially
corresponding to 0.4U/L of International Standard NIBSC 90/672 is detectable;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii) said
TSH or one or more variants, analogs, derivatives or fragments thereof; and

(d) monitoring the interaction of said second molecule of said binding pair with said autoantibodies present in said
sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said sample.

[0092] There is also still further provided a method of screening for autoantibodies to the TSH receptor in a sample
of body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune
disease associated with an immune reaction to the TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
binding partner for the TSH receptor which has an affinity for the TSH receptor of 1019 molar! or greater and a
second molecule of said binding pair comprises a binding region with which said binding partner interacts, wherein
the interaction of said binding molecules is such that an autoantibody titer in said sample essentially corresponding
to 0.4U/L of International Standard NIBSC 90/672 is detectable;
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(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii) said
binding partner for the TSH; and

(d) monitoring the interaction of said second molecule of said binding pair with said autoantibodies present in said
sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said sample.

[0093] There is also provided by the present disclosure use of a binding partner or further binding partner for the TSH
receptor (typically a human monoclonal or recombinant antibody) according to the present disclosure, for detecting
autoantibodies to the TSH receptor in a sample of body fluid obtained from a subject suspected of suffering from,
susceptible to, having or recovering from autoimmune disease associated with an immune reaction to the TSH receptor,
wherein the interaction of said binding partner or further binding partner with the TSH receptor is such that an autoantibody
titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC 90/672 is detectable.

[0094] There is also provided use of a human or non-human polyclonal antibody to the TSH receptor, for detecting
autoantibodies to the TSH receptor in a sample of body fluid obtained from a subject suspected of suffering from,
susceptible to, having or recovering from autoimmune disease associated with an immune reaction to the TSH receptor,
wherein the interaction of said polyclonal antibody with the TSH receptor is such that an autoantibody titer in said sample
essentially corresponding to 0.4U/L of International Standard NIBSC 90/672 is detectable.

[0095] There is also provided use of TSH or one or more variants, analogs, derivatives or fragments thereof, for
detecting autoantibodies to the TSH receptor in a sample of body fluid obtained from a subject suspected of suffering
from, susceptible to, having or recovering from autoimmune disease associated with an immune reaction to the TSH
receptor, wherein the interaction of said TSH or one or more variants, analogs, derivatives or fragments thereof with the
TSH receptor is such that an autoantibody titer in said sample essentially corresponding to 0.4U/L of International
Standard NIBSC 90/672 is detectable.

[0096] There is still further provided use of a binding partner for the TSH receptor which has an affinity for the TSH
receptor of 1010 molar! or greater, for detecting autoantibodies to the TSH receptor in a sample of body fluid obtained
from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune disease associated
with an immune reaction to the TSH receptor, wherein the interaction of said binding partner with the TSH receptor is
such that an autoantibody titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC
90/672 is detectable.

[0097] It will be appreciated that binding molecules of the one or more binding pairs can be antigen-antibody (for
example, [TSH receptor or epitope]-[monoclonal or recombinant TSH receptor antibody]), anti-idiotypic antibody-mon-
oclonal or recombinant TSH receptor antibody or novel TSH receptor antibody binding member-monoclonal or recom-
binant TSH receptor antibody. Preferably, the binding

molecules of the binding pairs are antigen-antibody, namely, [TSH receptor or one or more epitopes thereof]-[monoclonal
or recombinant TSH receptor antibody], where the epitopes may be "free standing" or present in a larger scaffold
polypeptide or the like.

[0098] Preferably, the present disclosure provides a method of screening for autoantibodies to the TSH receptor in a
sample of body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from
autoimmune disease associated with an immune reaction to a TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) contacting said sample with (i) a full length TSH receptor, or one or more epitopes thereof or a polypeptide
comprising one or more epitopes of a TSH receptor, and (ii) a binding partner or further binding partner for the TSH
receptor (typically a human monoclonal or recombinant antibody) according to the present disclosure, under con-
ditions that allow interaction of the TSH receptor with autoantibodies produced in response to the TSH receptor, so
as to permit said TSH receptor, or said one or more epitopes thereof or said polypeptide, to interact with either
autoantibodies to the TSH receptor present in said sample, or said binding partner or further binding partner for the
TSH receptor (typically a human monoclonal or recombinant antibody); and

(c) monitoring the interaction of said TSH receptor, or said one or more epitopes thereof or said polypeptide, with
said autoantibodies present in said sample, thereby providing an indication of the presence of said autoantibodies
to the TSH receptor in said sample.

[0099] Incertain embodiments, amethod according to the presentdisclosure may also employ one or more competitors

that compete in the interaction of a polyclonal antibody, TSH or one or more variants, analogs, derivatives or fragments
thereof, or a binding partner or further binding partner for the TSH receptor substantially as described above in the
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specific embodiments of methods as provided by the present disclosure and the second molecule of the binding pair,
or the TSH receptor, or the one or more epitopes thereof or the polypeptide. Such competitors may comprise TSH, or
one or more monoclonals reactive with the TSH receptor, such as mouse monoclonals reactive with the TSH receptor.
[0100] Preferably, a method according to the present disclosure as referred to above, further comprises providing
labelling means for a binding partner or further binding partner for the TSH receptor (typically a human monoclonal or
recombinant antibody) according to the present disclosure and where appropriate one or more competitors as described
above, suitable labelling means including enzymic labels, isotopic labels, chemiluminescent labels, fluorescent labels,
dyes and the like.

[0101] The present disclosure also provides, a kit for screening for autoantibodies to the TSH receptor in a sample of
body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune
disease associated with an immune reaction to a TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a binding partner
or further binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according
to the present disclosure and a second molecule of said binding pair comprises a binding region with which said
binding partner or further binding partner interacts;

(b) means for contacting said sample of body fluid from said subject with said one or more pairs of binding molecules
so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to the TSH receptor
present in said sample, or (ii) said binding partner or further binding partner for the TSH receptor (typically a human
monoclonal or recombinant antibody); and

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies present
in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.

[0102] The present disclosure also provides a kit for screening for autoantibodies to the TSH receptor in a sample of
body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune
disease associated with an immune reaction to the TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a binding partner
or further binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according
to the present disclosure and a second molecule of said binding pair comprises a binding region with which said
binding partner or further binding partner interacts, wherein the interaction of said binding molecules is such that
an autoantibody titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC 90/672 is
detectable;

(b) means for contacting said sample of body fluid from said subject with said one or more pairs of binding molecules
so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to the TSH receptor
present in said sample, or (ii) said binding partner or further binding partner for the TSH receptor (typically a human
monoclonal or recombinant antibody) according to the present disclosure; and

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies present
in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.

[0103] There is also provided a kit for screening for autoantibodies to the TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune disease
associated with an immune reaction to the TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a human or non-
human polyclonal antibody to the TSH receptor and a second molecule of said binding pair comprises a binding
region with which said polyclonal antibody interacts, wherein the interaction of said binding molecules is such that
an autoantibody titer in said sample essentially corresponding to 0.4U/L of International Standard NIBSC 90/672 is
detectable;

(b)means for contacting said sample of body fluid from said subject with said one or more pairs of binding molecules
so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to the TSH receptor
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present in said sample, or (ii) said polyclonal antibody; and

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies present
in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.

[0104] There is also provided a kit for screening for autoantibodies to the TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune disease
associated with an immune reaction to the TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises TSH or one or
more variants, analogs, derivatives or fragments thereof, and a second molecule of said binding pair comprises a
binding region with which said TSH or one or more variants, analogs, derivatives or fragments thereof interacts,
wherein the interaction of said binding molecules is such that an autoantibody titer in said sample essentially cor-
responding to 0.4U/L of International Standard NIBSC 90/672 is detectable;

(b) means for contacting said sample of body fluid from said subject with said one or more pairs of binding molecules
so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to the TSH receptor
present in said sample, or (ii) TSH or one or more variants, analogs, derivatives or fragments thereof; and

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies present
in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.

[0105] There is also provided a kit for screening for autoantibodies to the TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune disease
associated with an immune reaction to the TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a binding partner
for the TSH receptor which has an affinity for the TSH receptor of 1010 molar! or greater and a second molecule
of said binding pair comprises a binding region with which said binding partner interacts, wherein the interaction of
said binding molecules is such that an autoantibody titer in said sample essentially corresponding to 0.4U/L of
International Standard NIBSC 90/672 is detectable;

(b) means for contacting said sample of body fluid from said subject with said one or more pairs of binding molecules
so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to the TSH receptor
present in said sample, or (ii) said binding partner for the TSH receptor; and

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies present
in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.

[0106] It will be appreciated that binding molecules of the one or more binding pairs can be antigen-antibody (for
example, [TSH receptor or epitope]-[monoclonal or recombinant TSH receptor antibody]), anti-idiotypic antibody-mon-
oclonal or recombinant TSH receptor antibody or novel TSH receptor antibody binding member-monoclonal or recom-
binant TSH receptor antibody. Preferably, the binding molecules of the binding pairs are antigen-antibody, namely, [TSH
receptor or one or more epitopes thereof]-[monoclonal or recombinant TSH receptor antibody], where the epitopes may
be "free standing” or present in a larger scaffold polypeptide or the like.

[0107] The presentdisclosure preferably provides a kit for screening for autoantibodies to the TSH receptor in a sample
of body fluid obtained from a subject suspected of suffering from, susceptible to, having or recovering from autoimmune
disease associated with an immune reaction to the TSH receptor, said kit comprising:

(a) a full length TSH receptor, or one or more epitopes thereof or a polypeptide comprising one or more epitopes
of the TSH receptor;

(b) a binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant
antibody) according to the present disclosure;
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(c) means for contacting said sample of body fluid from said subject, said TSH receptor, or said one or more epitopes
thereof or said polypeptide, and said binding partner or further binding partner for the TSH receptor (typically a
human monoclonal or recombinant antibody), under conditions that allow interaction of the TSH receptor with au-
toantibodies produced in response to the TSH receptor, so as to permit said TSH receptor, or said one or more
epitopes thereof or said polypeptide, to interact with either autoantibodies to a TSH receptor present in said sample,
or said binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant
antibody); and

(d) means for monitoring the interaction of said TSH receptor, or said one or more epitopes thereof or said polypeptide,
with said autoantibodies present in said sample, thereby providing anindication of the presence of said autoantibodies
to the TSH receptor in said sample.

[0108] In certain embodiments, a kit according to the present disclosure may further comprise one or more competitors
that compete in the interaction of a polyclonal antibody, TSH or one or more variants, analogs, derivatives or fragments
thereof, or a binding partner or further binding partner for the TSH receptor, as respectively defined above, and the
second molecule of the binding pair, or the TSH receptor, or the one or more epitopes thereof or the polypeptide. Such
competitors may comprise TSH, or one or more monoclonals reactive with the TSH receptor, such as mouse monoclonals
reactive with the TSH receptor.

[0109] Suitably, a kit as referred to above further comprises labelling means for a binding partner or further binding
partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according to the present disclosure
and where appropriate one or more competitors as described above, suitable labelling means being substantially as
hereinbefore described.

[0110] In the presence of autoantibodies to the TSH receptor, binding of the TSH receptor to a binding partner for the
TSH receptor (typically a human monoclonal or recombinant antibody) in a method or kit as described above will be
decreased.

[0111] A binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant
antibody) according to the present disclosure can also be employed in assay methods and kits substantially as described
above for TSH and related ligands.

[0112] The present disclosure also provides, therefore, a method of assaying TSH and related ligands, said method
comprising:

(a) providing a sample suspected of containing or containing TSH or related ligands;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
binding partner orfurther binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
according to the present disclosure and a second molecule of said binding pair comprises a binding region with
which said binding partner or further binding partner interacts;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) TSH or related ligands present in said sample, or (ii) said binding partner
or further binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody); and

(d) monitoring the interaction of said second molecule of said binding pair with TSH or related ligands present in
said sample, thereby providing an indication of the presence of TSH or related ligands in said sample.

[0113] The present disclosure also provides a kit for assaying TSH or related ligands, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a binding partner
or further binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according
to the present invention and a second molecule of said binding pair comprises a binding region with which said
binding partner or further binding partner interacts;

(b) means for contacting a sample suspected of containing or containing TSH or related ligands with said one or
more pairs of binding molecules so as to permit said second molecule of said binding pair to interact with either (i)
TSH or related ligands present in said sample, or (ii) said binding partner or further binding partner for the TSH

receptor (typically a human monoclonal or recombinant antibody); and

(c) means for monitoring the interaction of said second molecule of said binding pair with TSH or related ligands
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present in said sample, thereby providing an indication of the presence of TSH or related ligands in said sample.

[0114] The present disclosure also further provides a method of identifying a further binding partner for the TSH
receptor, which further binding partner is capable of binding to the TSH receptor and which competes for binding to the
TSH receptor with a binding partner for the TSH receptor substantially as hereinbefore described, which further binding
partner does not comprise TSH, which method comprises:

(a) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
binding partner for the TSH receptor substantially as hereinbefore described and a second molecule of said binding
pair comprises a binding region with which said binding partner interacts;

(b) providing a further binding molecule to be assayed as a potential further binding partner for the TSH receptor
which competes for binding to the TSH receptor with said first molecule of said binding pair of (a);

(c) contacting said further binding molecule of (b) with said one or more pairs of binding molecules of (a) so as to
permit said second molecule of said binding pair of (a) to interact with either (i) said further binding molecule of (b),
or (ii) said first molecule of said binding pair of (a); and

(d)monitoring the interaction of said second molecule of said binding pair of (a) with said further binding molecule
of (b), and thereby assessing whether said further binding molecule of (b) competes for binding to the TSH receptor
with said first molecule of said binding pair of (a).

[0115] The present disclosure also provides a kit for identifying a further binding partner for the TSH receptor, which
further binding partner is capable of binding to the TSH receptor and which competes for binding to the TSH receptor
with a binding partner for the TSH receptor substantially as hereinbefore described, which further binding partner does
not comprise TSH, which kit comprises:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a binding partner
for the TSH receptor substantially as hereinbefore described and a second molecule of said binding pair comprises
a binding region with which said binding partner interacts;

(b) means for contacting said one or more pairs of binding molecules of (a) with a further binding molecule to be
assayed as a potential further binding partner for the TSH receptor which competes for binding to the TSH receptor
with said first molecule of said binding pair of (a), so as to permit said second molecule of said binding pair of (a)
to interact with either (i) said further binding molecule, or (ii) said first molecule of said binding pair of (a); and

(c) means for monitoring the interaction of said second molecule of said binding pair of (a) with said further binding
molecule, and thereby assessing whether said further binding molecule competes for binding to the TSH receptor
with said first molecule of said binding pair of (a).

[0116] A further application of a binding partner or further binding partner for the TSH receptor (typically a human
monoclonal or recombinant antibody) according to the present disclosure is its use to identify and provide new types of
TSH receptor antibody binding sites. There is further provided by the present disclosure, therefore, a process of identifying
one or more epitope regions of the TSH receptor, which process comprises contacting a binding partner or further binding
partner for the TSH receptor (typically a human monoclonal or recombinant antibody) substantially as hereinbefore
described with a full length TSH receptor, or one or more fragments thereof, so as to allow interaction of said binding
partner or further binding partner for the TSH receptor with said full length TSH receptor, or said one or more fragments
thereof, and identifying the amino acids of said full length TSH receptor, or said one or more fragments thereof, with
which said binding partner or further binding partner interacts. Suitably, interaction of the binding partner or further
binding partner with selected fragments of the TSH receptor and the full length TSH receptor, is analysed, so as to
identify the amino acids of the TSH receptor with which the binding partner interacts.

[0117] Furthermore, the present disclosure allows for generation of antibodies to the regions of a monoclonal TSH
receptor antibody according to the present disclosure which bind the TSH receptor. Such anti-idiotypic antibodies pro-
duced in this way could have potential as new ligands for assays of TSH receptor autoantibodies, TSH and related
compounds. Also they may be effective agents in vivo for regulating the action of TSH receptor autoantibodies, TSH
andrelated compounds. The present inventionfurther provides, therefore, one or more anti-idiotypic antibodies generated
to binding regions of a binding partner or further binding partner for the TSH receptor (typically a human monoclonal or
recombinant antibody) substantially as hereinbefore described, and the preparation thereof is further described by the
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Examples.

[0118] Other methods of identifying and providing new types of antibody binding sites using monoclonal antibodies
are well known. For example by antibody screening of phage- displayed random peptide libraries as described by JC
Scott and GP Smith; "Searching for peptide ligands with an epitope library”; Science 1990; 249(4967): 386-390 and MA
Myers, JM Davies, JC Tong, J Whisstock, M Scealy, IR MacKay, MJ Rowley; "Conformational epitopes on the diabetes
autoantigen GAD®65 identified by peptide phage display and molecular modelling"; Journal of Immunology 2000; 165:
3830-3838. Antibody screening of non-peptide compounds and libraries of non-peptide compounds can also be carried
out.

[0119] New types of TSH receptor antibody binding sites identified and provided using these procedures may also be
useful as new ligands in assays for TSH receptor autoantibodies, TSH and related compounds. Furthermore they may
be effective agents in vivo for regulating the action of TSH receptor autoantibodies, TSH and related compounds.
[0120] A binding partner for the TSH receptor or further binding partner (typically a human monoclonal or recombinant
antibody) according to the present disclosure substantially as hereinbefore described can also be usefully employed in
therapy. There is, therefore, further provided by the present disclosure methods of treatment comprising administration
of a binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant
antibody) substantially as hereinbefore described, pharmaceutical compositions comprising a binding partner or further
binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) substantially as hereinbefore
described (together with one or more pharmaceutically acceptable carriers, diluents or excipients therefor), and use of
a binding partner or further binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody)
substantially as hereinbefore described in the manufacture of a medicament or composition.

[0121] A binding partner for the TSH receptor, in particular a human monoclonal antibody to the TSH receptor derived
from patients’ lymphocytes according to the present disclosure, is a valuable reagent for understanding the pathogenesis
of Graves’ disease and for developing new methods of measuring TSH receptor autoantibodies, for example as replace-
ments for TSH in competitive binding assays substantially as hereinbefore described. Also, a stimulating binding partner
according to the present invention has in vivo applications when tissue containing the TSH receptor (eg thyroid tissue
or thyroid cancer tissue) requires stimulation. The present disclosure provides, therefore, a medicament or composition
for use in stimulating thyroid tissue, and / or tissue containing the TSH receptor. In particular, a stimulating binding
partner for the TSH receptor (typically a human monoclonal or recombinant antibody) according to the present disclosure
can be employed in oncology, and in particular for use in the diagnosis, management and treatment of thyroid cancer.
[0122] Alternatively, a binding partner or further binding partner for the TSH receptor according to the present disclosure
can be a powerful TSH or autoantibody antagonist (blocking antibody) and such a blocking TSH receptor antibody
according to the present disclosure is valuable for in vivo applications when the activity of tissue containing the TSH
receptor (eg thyroid tissue or thyroid cancer tissue) requires inactivation or to be made unresponsive to TSH, TSH
receptor autoantibodies or other stimulators.

[0123] There is also provided in combination, a binding partner or further binding partner for the TSH receptor sub-
stantially as hereinbefore described, together with one or more further agents capable of inactivating or rendering
unresponsive, tissue containing a TSH receptor, to TSH, TSH receptor autoantibodies or other stimulators. Typically,
the one or more further agents act independently of the TSH receptor.

[0124] A particular therapeutic application where TSH receptor autoantibody binding requires inactivation or inhibition
is in the treatment of disease of the retro orbital tissues of the eye associated with autoimmunity to the TSH receptor,
and the use of a blocking antibody which interacts with the TSH receptor, such as 9D33, so as to inhibit TSH receptor
autoantibody binding, thus has important therapeutic utility in the treatment of such disease. Treatment of autoimmune
disease which requires inhibition of TSH receptor autoantibody binding, such as the above discussed disease of the
retro orbital tissues of the eye associated with autoimmunity to the TSH receptor, may alternatively employ an anti-
idiotypic antibody to a binding partner or further binding partner as provided by the present invention, and such anti-
idiotypic antibodies form a further aspect of the present disclosure as described herein and further preparatory details
thereof are provided by the Examples.

[0125] More specifically, therefore, the present disclosure provides use in the treatment of disease of the retro orbital
tissues of the eye associated with autoimmunity to the TSH receptor, of a further binding partner to the TSH receptor,
which further binding partner substantially inhibits binding to the TSH receptor of a binding partner for the TSH receptor
(typically a human monoclonal or recombinant antibody) substantially as hereinbefore described. The presentdisclosure
further provides use in the manufacture of a medicament for the treatment of disease of the retro orbital tissues of the
eye associated with activation and / or stimulation of the TSH receptor, of a further binding partner to the TSH receptor,
which further binding partner substantially inhibits binding to the TSH receptor of a binding partner for the TSH receptor
(typically a human monoclonal or recombinant antibody) substantially as hereinbefore described. There is also provided
a method of treating disease of the retro orbital tissues of the eye associated with autoimmunity to the TSH receptor,
which method comprises administration to a patient suffering from or susceptible to such disease a therapeutically
effective amount of a further binding partner to the TSH receptor, which further binding partner substantially inhibits
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binding to the TSH receptor of a binding partner for the TSH receptor (typically a human monoclonal or recombinant
antibody) substantially as hereinbefore described. A further binding partner for use in these embodiments of the present
invention preferably comprises a blocking antibody which can substantially inhibit binding of a binding partner as provided
by the present invention, and as such TSH receptor autoantibody binding, to the TSH receptor, and a preferred such
antibody can comprise 9D33 as described herein.

[0126] The presentdisclosure also provides use of an anti-idiotypic antibody generated to a binding region of a binding
partner or further binding partner according to the present disclosure, in the treatment of disease of the retro orbital
tissues of the eye associated with autoimmunity to the TSH receptor. The present disclosure further provides use of an
anti-idiotypic antibody generated to a binding region of a binding partner or further binding partner according to the
present disclosure, in the manufacture of a medicament for the treatment of disease of the retro orbital tissues of the
eye associated with activation and / or stimulation of the TSH receptor. There is also provided a method of treating
disease of the retro orbital tissues of the eye associated with autoimmunity to the TSH receptor, which method comprises
administration to a patient suffering from or susceptible to such disease a therapeutically effective amount of an anti-
idiotypic antibody generated to a binding region of a binding partner or further binding partner according to the present
disclosure.

[0127] One of the major advantages of a monoclonal antibody as provided by the present disclosure over TSH in such
in vitro and / or in vivo applications is the relative ease with which such antibodies can be manipulated. For example,
manipulation of the TSH receptor binding region of a monoclonal antibody according to the present disclosure so as to
change the characteristics thereof, such as affinity and biological characteristics, including the degree of TSH agonist
or antagonist activities. Also monoclonal antibodies according to the present disclosure have a much longer half life than
TSH in vivo and this may have considerable advantages in in vivo applications. Furthermore, the half life of the antibodies
can be manipulated, for example antibody Fab fragments have a much shorter half life than intact IgG.

[0128] Pharmaceutical compositions according to the present disclosure include those suitable for oral, parenteral
and topical administration, although the most suitable route will generally depend upon the condition of a patient and
the specific disease being treated. The precise amount of a binding partner or further binding partner for the TSH receptor
(typically a human monoclonal or recombinant antibody) substantially as hereinbefore described to be administered to
a patient will be the responsibility of an attendant physician, although the dose employed will depend upon a number of
factors, including the age and sex of the patient, the specific disease being treated and the route of administration
substantially as described above.

[0129] There is further provided by the present disclosure a method of stimulating thyroid tissue, and / or tissue
containing a TSH receptor, which method comprises administering to a patient in need of such stimulation a diagnostically
or therapeutically effective, amount of a binding partner or further binding partner for the TSH receptor (typically a human
monoclonal or recombinant antibody) substantially as hereinbefore described.

[0130] The presentdisclosure also provides in combination, a binding partner for the TSH receptor (typically a human
monoclonal or recombinant antibody) substantially as hereinbefore described, together with one or more further agents
capable of stimulating thyroid tissue, and / or tissue containing a TSH receptor, for simultaneous, separate or sequential
use in stimulating thyroid tissue, and / or tissue containing a TSH receptor. Preferably the one or more further agents
comprise recombinant human TSH and / or one or more variants, analogs, derivatives or fragments thereof, or variants,
analogs or derivatives of such fragments. Alternatively, the one or more further agents can act independently of binding
to the TSH receptor.

[0131] A binding partner for the TSH receptor or further binding partner (typically a human monoclonal or recombinant
antibody) according to the present disclosure can also be employed as a replacement source for patient serum required
to contain TSH receptor antibody or antibodies for use in commercial kits. Furthermore, a binding partner or further
binding partner for the TSH receptor (typically a human monoclonal or recombinant antibody) can be provided according
to the present disclosure in a preparation required to comprise a defined concentration of TSH receptor antibody or
antibodies, and in this way there can be provided a preparation with a defined activity, such as stimulatory activity, with
respect to the TSH receptor. Optionally, such a preparation may further comprise one or more further human monoclonal
antibodies, such as monoclonal antibodies to GAD, TPO or the like.

[0132] Thefollowing illustrative explanations are provided to facilitate understanding of certain terms used herein. The
explanations are provided as a convenience and are not limitative of the invention

[0133] BINDING PARTNER FOR A TSH RECEPTOR, describes a molecule having a binding specificity for the TSH
receptor. A binding partner as described herein may be naturally derived or wholly or partially synthetically produced.
Such a binding partner has a domain or region which specifically binds to and is therefore complementary to one or
more epitope regions of the TSH receptor. In particular, a binding partner as described herein can be a monoclonal or
recombinant antibody to the TSH receptor, and more particularly can be a human monoclonal or recombinant antibody
to the TSH receptor.

[0134] C DOMAIN denotes a region of relatively constant amino acid sequence in antibody molecules.

[0135] CDRdenotes complementarity determining regions which are presenton both heavy and light chains of antibody
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molecules and represent regions of most sequence variability. CDRs represent approximately 15 to 20% of variable
domains and represent antigen binding sites of an antibody.

[0136] FR denotes framework regions and represent the remainder of the variable light domains and variable heavy
domains not present in CDRs.

[0137] HC denotes part of a heavy chain of an antibody molecule comprising the heavy chain variable domain and
the first domain of an IgG constant region.

[0138] HOST CELL is a cell which has been transformed or transfected, or is capable of transformation or transfection
by an exogenous polynucleotide sequence.

[0139] IDENTITY, as known in the art, is the relationship between two or more polypeptide sequences, or two or more
polynucleotide sequences, as determined by comparing the sequences.

[0140] LC denotes a light chain of an antibody molecule.

[0141] NIBSC 90/672 is an International Standard for thyroid stimulating antibody. The International Standard for
thyroid stimulating activity consists of a batch of ampoules containing freeze dried plasma proteins from a single human
patient with high TSH receptor autoantibodies. The preparation has been evaluated in an international collaborative
study and shown to possess both thyroid stimulating and thyroid receptor binding activity. At the 46th meeting in 1995,
the Expert Committee on Biological Standardization of WHO established the preparation coded 90/672 as the Interna-
tional Standard for thyroid stimulating antibody. Each ampoule contains freeze-dried residue, of 1.0ml of a solution
containing 0.02M phosphate buffer, dialysed human plasma proteins and 0.1 International Units (100 milli-International
Units) per ampoule by definition.

[0142] STIMULATION OF A TSH RECEPTOR by a human monoclonal antibody as described herein denotes the
ability thereof to bind to a TSH receptor and to thereby effect, for example, production of cyclic AMP as a result of such
binding to the TSH receptor. Such stimulation is analogous to the responses seen on binding of TSH, or TSH receptor
autoantibodies, to the TSH receptor and in this way a human monoclonal antibody as described herein essentially
provides the same or similar binding responses as seen with TSH, or TSH receptor autoantibody, binding to a TSH
receptor.

[0143] V DOMAIN denotes a region of highly variable amino acid sequence in antibody molecules.

[0144] VH DOMAIN denotes variable regions or domains in heavy chains of antibody molecules.

[0145] VL DOMAIN denotes variable regions or domains in light chains of antibody molecules.

[0146] The present invention will now be illustrated by the following Figures and Examples, which do not limit the
scope of the invention in any way.

Examples

MATERIALS & METHODS

Lymphocyte isolation and cloning of human monoclonal TSH receptor autoantibodies

[0147] Blood was obtained from a patient with Graves’ disease and Type 1 diabetes mellitus who had high levels of
serum autoantibodies to the TSH receptor (TRADb). Ethical Committee approval was obtained for the studies. Peripheral
blood lymphocytes were isolated on Ficoll-Paque (Amersham Biosciences; Chalfont St Giles, HP8 48P, UK) from a
20mL blood sample and then infected with Epstein Barr virus (EBV) (European Collection of Cell Cultures - ECACC;
Porton Down, SP4 0JG, UK) and cultured on mouse macrophage feeder layers as described before (N Hayakawa, LDKE
Premawardhana, M Powell, M Masuda, C Arnold, J Sanders, M Evans, S Chen, JC Jaume, S Baekkeskov, B Rees
Smith, J Furmaniak; "Isolation and characterization of human monoclonal autoantibodies to glutamic acid decarboxylase”;
Autoimmunity 2002; 35: 343-355). EBV immortalised B lymphocytes were then fused with the mouse/human hybrid cell
line K6H6/B5 (WL Carroll, K Thilemans, J Dilley, R Levy; "Mouse x human heterohybridomas as fusion partners with
human B cell tumors"; Journal of Imnmunological Methods 1986; 89: 61-72) and cloned two times by limiting dilution at
5 cells/well and a final time at ¥z cell/well to obtain a single colony (BJ Bolton, NK Spurr. "B-lymphocytes" In: Rl Freshney,
MG Freshney (eds). Culture of immortalized cells. Wiley-Liss, New York 1996; 283-297). The original wells and subse-
quent clones were screened for TSH receptor autoantibody by inhibition of 125]-TSH binding to solubilised TSH receptor
(see below). The single clones producing TSH receptor autoantibodies were grown up in tissue culture flasks.

Production, purification and labelling of monoclonal TSH receptor antibody preparations

[0148] Mouse TSH receptor MAbs were produced as described before (Y Oda, J Sanders, M Evans, A Kiddie, A
Munkley, C James, T Richards, J Wills, J Furmaniak, B Rees Smith; "Epitope analysis of the human thyrotropin (TSH)
receptor using monoclonal antibodies"; Thyroid 2000; 10: 1051-1059) and were also prepared from mice immunised
with full length TSHR cDNA cloned in pcDNA3.1 (UA Hasan, AM Abai, DR Harper, BW Wren, WJW Morrow; "Nucleic
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acid immunization: Concepts and techniques associated with third generation vaccines"; Journal of Immunological
Methods 1999; 229: 1-22).

[0149] IgGs were purified from tissue culture supernatants using affinity chromatography on Prosep A (Millipore UK
Ltd.; Watford, WD18 8YH, UK) according to the manufacturer’s instructions and purity assessed by SDS-polyacrylamide
gel electrophoresis (PAGE).

[0150] Human heavy chain isotype was determined using a radial diffusion assay (The Binding Site; Birmingham, B29
B6AT, UK). Human light chain isotype was determined using Western blotting with anti-human kappa chain and anti
human lambda chain specific mouse monoclonal antibodies (Sigma-Aldrich Company Ltd; Gillingham, SP8 4XT, UK).
[0151] The purified IgG preparations were treated with mercuripapain (Sigma-Aldrich) at an enzyme/protein ratio of
between 1:10 and 1:100 (depending on the particular monoclonal antibody) and passed through a Prosep A column to
remove any intact IgG or Fc fragment from the Fab preparation (Y Oda, J Sanders, S Roberts, M Maruyama, R Kato,
M Perez, VB Petersen, N Wedlock, J Furmaniak, B Rees Smith; "Binding characteristics of antibodies to the TSH
receptor”; Journal of Molecular Endocrinology 1998; 20: 233-244). Intact IgG was undetectable by SDS-PAGE in the
Fab preparations. IgG and Fab preparations of the monoclonal antibodies were labelled with 125 as described previously
(Y Oda, J Sanders, S Roberts, M Maruyama, R Kato, M Perez, VB Petersen, N Wedlock, J Furmaniak, B Rees Smith;
"Binding characteristics of antibodies to the TSH receptor”; Journal of Molecular Endocrinology; 1998; 20: 233-244).
IgG preparations were labelled with biotin hydrazide (Pierce Rockford IL, 61105, USA) according to the manufacturer’s
instructions. Crystals of Fab fragments of the human monoclonal TSH receptor autoantibody were obtained and their
crystal structure determined using standard techniques.

Patients

[0152] Sera from patients with Graves’ disease of different disease duration were studied. The patients’ sera studied
showed inhibition of 125]-labelled TSH binding to the TSH receptor (see below). In addition, sera from 2 patients with
Addison’s disease (A1 and A2) and high levels of autoantibodies to 21-OH (113 and 1970 units per mL, RSR kit) and
sera from 2 patients with type 1 diabetes mellitus (D1 and D2) with high levels of GADgg (3700 and 37.5 units per mL;
RSR kit) were studied. Informed consent for the study was obtained from the patients. Sera from healthy blood donors
(purchased from Golden West Biologicals, Vista, CA 92083, USA) were also studied. TRAD first international standard
preparation (90/672) was obtained from the National Institute for Biological Standards and Control (NIBSC; Potters Bar,
ENG 3QH, UK).

Inhibition of 125 |-TSH and 2°|-mouse TSHR MAb binding to the TSH receptor

[0153] Bindinginhibition assays were carried out using TSH receptor coated tubes as described previously (J Sanders,
Y Oda, S Roberts, A Kiddie, T Richards, J Bolton, V McGrath, S Walters, D Jaskolski, J Furmaniak, B Rees Smith; "The
interaction of TSH receptor autoantibodies with 125I-labeled TSH receptor”; Journal of Clinical Endocrinology and Me-
tabolism 1999; 84: 3797-3802) (reagents from RSR Ltd). Briefly, 100 L of sample (tissue culture supernatant, purified
IgG or Fab fragment, patient serum or NIBSC 90/672 standards) were incubated in TSH receptor coated tubes at room
temperature for 2 hours with gentle shaking. After aspiration, the tubes were washed twice with 1 mL of assay buffer
(50 mmol/L NaCl, 10 mmol/L Tris-HCI pH 7.8, 0.1% Triton X-100) before addition of 100 pL of 125|-TSH or 125-MAb
(5x10%4 cpm) and incubation at room temperature for 1 hour with shaking. The tubes were then washed twice with 1 mL
of assay buffer, aspirated and counted in a gamma counter.

[0154] Inhibition of binding was calculated as:-

100 x 1 - cpm  bound in  the presence of test material

cpm bound in the presence of control material
[0155] Control materials used were culture medium, a pool of healthy blood donor sera or as otherwise indicated.

Analysis of thyroid stimulating activities

[0156] The ability of monoclonal autoantibody preparations and patient sera to stimulate the production of cyclic AMP
(or cAMP) in CHO cells expressing hTSH receptor (approximately 50,000. receptors per cell) (Y Oda, J Sanders, S
Roberts, M Maruyama, R Kato, M Perez, VB Petersen, N Wedlock, J Furmaniak, B Rees Smith; "Binding characteristics
of antibodies to the TSH receptor”; Journal of Molecular Endocrinology 1998; 20: 233-244) were carried out according
to the method of R Latif, P Graves, TF Davies; "Oligomerization of the human thyrotropin receptor”; Journal of Biological
Chemistry 2001; 276: 45217-45224. Briefly, CHO cells were seeded into 96 well plates (30,000 cells per well) and
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incubated for 24 hours in DMEM (Invitrogen Ltd; Paisley PA4 9RF, UK) containing 10% fetal calf serum. Culture was
then continued in DMEM without fetal calf serum for a further 24 hours. The DMEM was then removed and test TSH,
IgG, Fab and serum (100 pL diluted in NaCl free Hank’s Buffered Salts solution containing 1 g/L glucose, 20 mmol/L
Hepes, 222 mmol/L sucrose, 15 g/L bovine serum albumin (BSA) and 0.5 mmol/L 3 isobutyl-1-methyl| xanthine pH 7.4)
added and incubated for 1 hour at 37 °C. After removal of the test solutions, cells were lysed and assayed for cyclic
AMP using a Biotrak enzyme immunoassay system from Amersham Biosciences; Chalfont St Giles, HP8 4SP, UK. In
some experiments, the ability of patient sera and mouse monoclonal antibodies to the TSHR to inhibit the stimulating
activity of TSH or h(MAb TSHR1 was assessed. This was carried out by comparing (a) the stimulatory effects of TSH or
hMAb TSHR1 alone with (b) the stimulatory effects of TSH or hMAb TSHR1 in the presence of patient sera or mouse
monoclonal antibody.

Variable Region Gene Analysis

[0157] Total RNA was prepared from 1 x 107 cells of a TSH receptor autoantibody producing clone using the acid
phenol guanidine method (P Chomczynski, N Sacchi; "Single-step method of RNA isolation by acid guanidinium thio-
cyanate-phenol-chloroform extraction"; Analytical Biochemistry 1987; 162; 156-159) and mRNA prepared using oligo
dT magnetic beads (Dynal Biotech Ltd; Wirral, CH62 3QL, UK). RT-PCR reactions were performed using reagents from
Invitrogen Ltd; Paisley PA4 9RF, UK.

[0158] Sense strand oligonucleotide primers were designed using the sequences recommended by the Medical Re-
search Council’s V-base database (www.mrc-cpe.cam.ac.uk). Antisense primers specific for human IgG1 heavy chain
and lambda light chain were based on constant region encoding DNA sequences. Both sense and antisense primers
included additional 5 restriction endonuclease site sequences to facilitate cloning of PCR products. IgG1 heavy chain
and lambda light chain RT-PCR reactions were performed using the complete panel of appropriate primers. All primers
were synthesized by Invitrogen Ltd. The RT reaction took place at 50°C for 10 minutes followed immediately by 40 cycles
of PCR (15 sec 94 °C, 30 sec 55 °C, 30 sec 72 °C). RT-PCR products were cloned into pUC18 and DNA prepared using
the Wizard kit from Promega UK Ltd; Southampton SO16 7NS, UK and sequenced by the Sanger-Coulson method (F
Sanger, S Nicklen, AR Coulson; "DNA sequencing with chain terminating inhibitors"; Proceedings of the National Acad-
emy of Sciences of the USA 1977; 74: 5463-5467). V region sequences were compared with available sequences of
human Ig genes using Ig blast (www.ncbi.nIm.nih.gov/igblast/igblast.cgi).

Immunoprecipitation Assay IPA)

[0159] The cDNA encoding full length TSH receptor was placed downstream of the T7 promoter in pYES2 (Invitrogen)
and used in anin vitro TnT system (Promega UK Ltd) to produce TSH receptor labelled with 35S-methionine as previously
described (L Prentice, J Sanders, M Perez, R Kato, J Sawicka, Y Oda, D Jaskolski, J Furmaniak, B Rees Smith;
"Thyrotropin (TSH) receptor autoantibodies do not appear to bind to the TSH receptor produced in an in vitro transcrip-
tion/translation system"; Journal of Clinical Endocrinology and Metabolism 1997; 82: 1288-1292). Briefly 50 uL 35S-
labelled TSH receptor (25 000 - 30 000 cpm) diluted in HSB (150 mmol/L Tris-HCI pH 8.3, 200 mmol/L NaCl and 10
mg/mL bovine serum albumin containing 1% Tween 20) were added to duplicate 50 p.L aliquots of diluted test sample
and incubated for 2 hours at room temperature. Immune complexes were then precipitated by addition of protein A
sepharose (Sigma-Aldrich) and counted in a scintillation counter.

TSH receptor preparations and western blotting

[0160] Full-length human TSH receptor was expressed in CHO-K1 cells, extracted with 1% Triton X-100 and purified
by TSH receptor monoclonal antibody affinity chromatography as described previously (Y Oda, J Sanders, M Evans, A
Kiddie, A Munkley, C James, T Richards, J Wills, J Furmaniak, B Rees Smith; "Epitope analysis of the human thyrotropin
(TSH) receptor using monoclonal antibodies"; Thyroid 2000; 10: 1051-1059).

[0161] The purified CHO cell produced TSH receptor was run on 9% SDS-PAGE gels, blotted onto nitrocellulose and
reacted with test antibodies as described previously (Y Oda, J Sanders, M Evans, A Kiddie, A Munkley, C James, T
Richards, J Wills, J Furmaniak, B Rees Smith; "Epitope analysis of the human thyrotropin (TSH) receptor using monoclonal
antibodies"; Thyroid 2000; 10: 1051-1059).

Epitope analysis using TSH receptor peptides

[0162] Twenty six peptides each 25aa long covering the whole of the extracellular domain of the human TSH receptor
were kindly provided by Dr J Morris (JC Morris, ER Bergert, DJ McCormick; "Structure-function studies of the human
thyrotropin receptor. Inhibition of binding of labeled thyrotropin (TSH) by synthetic human TSH receptor peptides”; Journal
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of Biological Chemistry 1993; 268: 10900-10905). A human 21-OH peptide (C1, SSSRVPYKDRARLPL) which binds to
an M21-OH5 MAb (S Chen, J Sawicka, L Prentice, JF Sanders, H Tanaka, V Petersen, C Betterle, M Volpato, S Roberts,
M Powell, B Rees Smith, J Furmaniak; "Analysis of autoantibody epitopes on steroid 21-hydroxylase using a panel of
monoclonal antibodies"; Journal of Clinical Endocrinology and Metabolism 1998; 83: 29772986) was used as a positive
control and a human monoclonal antibody to GADg5 (N Hayakawa, LDKE Premawardhana, M Powell, M Masuda, C
Arnold, J Sanders, M Evans, S Chen, JC Jaume, S Baekkeskov, B Rees Smith, J Furmaniak; "Isolation and character-
ization of human monoclonal autoantibodies to glutamic acid decarboxylase"; Autoimmunity 2002; 35: 343-355) was
used as a negative control. The peptide ELISA was carried out as described previously (Y Oda, J Sanders, M Evans,
AKiddie, AMunkley, C James, T Richards, J Wills, J Furmaniak, B Rees Smith; "Epitope analysis of the human thyrotropin
(TSH) receptor using monoclonal antibodies"; Thyroid 2000; 10: 1051-1059).

Interaction of monoclonal TSHR autoantibody preparations with the TSH receptor coated onto plastic tubes or ELISA
plate wells

(a) 125|-labelled autoantibody

[0163] Testsamples including patient sera (100 L) were incubated in TSH receptor coated tubes (RSR Ltd.) at room
temperature for 2 hours with gentle shaking. After aspiration, the tubes were washed twice with 1 mL of assay buffer
before addition of 100 pL of labelled autoantibody preparation (30,000 cpm) and incubation at room temperature for 1
hour with shaking. The tubes were then washed twice with 1 mL of assay buffer, aspirated and counted in a gamma
counter. Inhibition of 125]-labelled autoantibody binding was calculated using the formula as for inhibition of TSH binding
(see above).

(b) Biotin labelled monoclonal autoantibody and biotin labelled TSH

[0164] The procedure described previously (J Bolton, J Sanders, Y Oda, C Chapman, R Konno, J Furmaniak and B
Rees Smith; "Measurement of thyroid-stimulating hormone receptor autoantibodies by ELISA; Clinical Chemistry, 1999;
45: 22852287) was used. Briefly, test samples including patient sera (75 pL) were incubated in TSH receptor coated
ELISA plate wells (RSR Ltd) for 2 hours with shaking (200 shakes per minute) on an ELISA plate shaker. Test samples
were then removed and the wells washed once with assay buffer. Biotin-labelled monoclonal TSH receptor autoantibody
(1 ng in 100 wL) or biotin labelled porcine TSH (RSR Ltd; 5 ng in 100 pL) were then added and incubation continued
for 25 minutes at room temperature without shaking. The wells were washed once, 100 pL of streptavidin-peroxidase
(RSR Ltd; 10 ng in 100 pL) added and incubation continued for 20 minutes at room temperature without shaking. The
wells were then washed 3 times, the peroxidase substrate tetramethyl benzidine (RSR Ltd; 100 pL) added. After incu-
bation for 30 minutes at room temperature without shaking 50 pL of 0.5M H,SO, was added to stop the substrate reaction
and the absorbance of each wellread at 450 nm on an ELISA plate reader. Inhibition of biotinylated MAb or TSH binding
was expressed as an index calculated as:-

100x 1 — test sample absorbance at 450 nm

negative serum control absorbance at 450 nm

Scatchard analysis of monoclonal autoantibody binding to TSH receptor coated tubes

[0165] Unlabelled IgG or Fab in 50 uL of assay buffer and 50 uL of 12%|-labelled hMAb IgG or Fab (30,000 cpm in
assay buffer) were incubated for 2 hours at room temperature with gentle shaking, washed twice with 1 mL of assay
buffer and counted in a gamma counter. The concentration of IgG or Fab bound vs bound/free was plotted (G Scatchard;
"The attraction of proteins for small molecules and ions"; Annals of the New York Academy of Sciences 1949; 51:
660-672) to derive the association constants.

Binding of TSH receptor to tubes coated with monoclonal TSH receptor autoantibodies

[0166] Test samples including patient sera (100 L) and detergent solubilised TSH receptor (20 uL) were incubated
for 1 hour at room temperature. Duplicate 50 pL aliquots of the incubation mixture were then added to plastic tubes
(Nunc Maxisorp) which had been coated with monoclonal TSH receptor autoantibody Fab (200 L of 10 pg/mL overnight
at 4 °C followed by washing and post coating). After incubation for 1 hour at room temperature with gentle shaking, the
tubes were washed, 100 pL (40,000 cpm) of 125]-labelled TSH receptor C terminal monoclonal antibody 4E31 (J Sanders,
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Y Oda, A Kiddie, T Richards, J Bolton, V McGrath, S Walters, D Jaskolski, J Furmaniak, B Rees Smith; "The interaction
of TSH receptor autoantibodies with 125I-labelled TSH receptor”; Journal of Clinical Endocrinology and Metabolism
1999; 84 3797-3802) added and incubation continued for a further 1 hour with gentle shaking. Then tubes were washed
and counted for 129],

Cloning and expression of recombinant hMAb TSHR1 Fab in E coli

[0167] The hMAb TSHR1 heavy chain RT-PCR product (see Variable Region Gene Analysis section) was cut with
Xhol and Spel restriction endonucleases and the hMAb TSHR1 light chain PCR product was cut with Sacl and Xbal
restriction endonucleases and both heavy and light chain cDNAs cloned into the Immunozap H/L vector (Stratagene
Europe; Amsterdam, Netherlands) (I Matthews; G Sims, S Ledwidge, D Stott, D Beeson, N Willcox, A Vincent; "Antibodies
to acetylcholine receptor in parous women with myasthenia: evidence for immunization by fetal antigen"; Laboratory
Investigation 2002; 82: 1-11) under the control of the lacZ promoter. Plasmid DNA was prepared using the Qiagen midi
plasmid purification kit (Qiagen Ltd; Crawley, RH10 9AX, UK) and the presence of hMAb TSHR1 heavy and light chain
cDNAs confirmed by sequencing using the Sanger-Coulson method (F Sanger, S Nicklen, AR Coulsen; "DNA sequencing
with chain terminating inhibitors"; Proceedings of the National Academy of Sciences of the USA 1977; 74: 5463-5467).
Plasmid DNA was transformed into 2 different E coli strains (a) XL1-Blue MRF’ (Stratagene) and (b) HB2151 (Amersham
Biosciences) and grown overnight at 37 °C on LB ampicillin (Tryptone 10 g/L, Yeast Extract 5 g/L, NaCl 10 g/L, 100
prg/mL final concentration Ampicillin) agar plates (15 g/L agar). Precultures (one colony in 3 mL LB ampicillin + 1%
glucose) were grown overnight at 37 °C with shaking. Production of the recombinant Fab is inhibited in the presence of
glucose. Precultures after overnight incubation were diluted 1/100 (0.5 mL in 50 mL LB ampicillin) and grown at 37 °C
until the OD600 was between 0.4-0.6. These cultures were placed at 30 °C with shaking for 20 minutes. Thereafter
isopropyl- § (IPTG) was added to a final concentration of 1 mmol/L and cultures continued to be incubated overnight
(16 hours) at 30 °C with shaking. The cultures were then centrifuged at 3000 rpm for 30 minutes at 4 °C and the culture
supernatants and pellets recovered. The pellets were resuspended in 1 mL of ice cold TES buffer (0.2 mol/L Tris-HCI
pH 8.0, 0.5 mol/L EDTA and 0.5 mol/L sucrose) by vortexing. A further 1.5 mL of ice cold TES buffer diluted 5x in H20
was added, the mixture vortexed again and incubated on ice for 30 minutes then recentrifuged to give a second super-
natant or periplasmic fraction (PF). The culture supernatant and PF were filtered through a 0.45 pum filter and dialysed
overnight into 10 mmol/L Tris pH 7.5, 50 mmol/L NaCl. Culture supernatant or PF from untransformed XL1-Blue MRF’
and HB2151 cells and XL1-Blue MRF’ transformed with hMAb TSHR1 plasmid (XL1-Blue MRF’/hMAb TSHR1) and
HB2151 transformed with hMAb TSHR1 plasmid (HB2151/hMAb TSHR1) grown with glucose without IPTG ie non-
induced were also prepared. The culture supernatants and PF were assayed for (a) their ability to inhibit TSH binding
to the TSHR, (b) their ability to stimulate cyclic AMP production in CHO cells expressing TSHR, and (c) total recombinant
Fab concentration by radicimmunoassay. In this assay, calibrators and test materials including culture supernatants and
PF (100 pL in duplicate) diluted in assay buffer (50 mmol/L NaCl, 10 mmol/L Tris-HCI pH 7.8, 0.1% Triton X-100) were
incubated for 1 hour at room temperature in plastic tubes coated with Fab specific goat anti human IgG (from Sigma
Aldrich, Poole, BH12 4QH, UK). The tubes were then washed with assay buffer (2 x 1 mL) and 100 pL of 123|-labelled
hMAb TSHR1 Fab (30,000 cpm) added followed by incubation at room temperature. After 1 hour, the tubes were washed
again (2 x 1 mL) and counted for 123]. The counts bound were plotted against concentration of Fab (hybridoma produced
hMAb TSHR1 Fab) in the calibrators (5-500 ng/mL) and the concentration of recombinant Fab in the various test materials
read off this calibration curve. The detection limit for this assay was 5-10 ng/mL of Fab.

Cloning and expression of recombinant 4B4 (a human MAb to glutamic acid decarboxylase or GAD) and recombinant
hybrid Fabs (mixed HC and LC of hMAb TSHR1 and 4B4)

[0168] Recombinant4B4 Fab (4B4 is described in detail by N Hayakawa, LDKE Premawardhana, M Powell, M Masuda,
C Arnold, J Sanders, M Evans, S Chen, JC Jaume, S Baekkeskov, B Rees Smith, J Furmaniak. Isolation and charac-
terization of human monoclonal antibodies to glutamic acid decarboxylase. Autoimmunity 2002 volume 35 pp 343-355)
and recombinant hybrid Fabs were produced by cloning the respective HC and LC into Immunozap H/L vector and
expressed in HB2151 cells as described for recombinant h(MAb TSHR1 Fab. The culture supernatants and periplasmic
fraction were assayed for their ability to (a) inhibit TSH binding to the TSHR (b) to stimulate cyclic AMP production in
CHO cells expressing the TSHR and (c) for total recombinant Fab concentration as described above. In addition, GAD
Ab activity was assessed as described below.

Measurement of recombinant GAD Ab Fab activity in culture supernatants and periplasmic fractions

[0169] An assay based on the ability of GAD Ab Fab preparation to inhibit the binding of 125|-labelled GAD (from RSR
Ltd, Cardiff, CF23 8HE, UK) to the human monoclonal antibody to GAD (4B4) was used. In the assay, test samples
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diluted in GAD Ab assay buffer (150 mmol/L NaCl, 50 mmol/L Tris-HCI pH 8.0, 1% v/v Tween 20, 1 g/L bovine serum
albumin and 0.5 g/L NaN3) were incubated (50 u.L in duplicate with 125|-labelled GAD (30,000 cpm in 50 pL of GAD Ab
assay buffer) for 1 hour at room temperature. Then, 50 pL of 4B4 IgG (0.1 pg/mL in GAD Ab assay buffer) was added
and incubation continued for 24 hours at room temperature. Solid phase protein A (50 pL in GAD Ab assay buffer; from
RSR Ltd) was then added to precipitate complexes of 4B4 |gG-125|-labelled GAD (protein A does not react with complexes
of Fab and 125]-labelled GAD). After allowing the reaction with protein A to proceed for 1 hour at room temperature, the
precipitates were pelleted by centrifugation (1500 g for 30 minutes at 4 °C), washed with 1 mL of GAD Ab assay buffer
and counted for 125|, 125|_|abelled GAD binding in the absence of 4B4 IgG was 4-5% of the total cpm added.

Production of anti-idiotypic antibodies to hMAb TSHR1

[0170] 6-8 week old BALB/c mice were immunised intraperitoneally with 50 ug hMAb TSHR1 Fab in complete Freunds
adjuvant followed by a second injection with 50 g hMAb TSHR1 Fab in incomplete Freunds adjuvant after 25 days and
a further injection of 50 ng hMAb TSHR1 Fab 4 days before removal of the spleen. The spleen cells from antibody
positive mice (see below) were fused with a mouse myeloma cell line and monoclonal antibodies isolated as above for
TSHR MAbs. The levels of anti-idiotypic antibody in the mouse sera and cell culture wells were measured by inhibition
of 125|-nMab TSHR1 Fab binding to TSHR coated tubes. In particular, duplicate 60 pL, aliquots of test sample (diluted
in assay buffer: 50 mmol/L NaCl, 10 mmol/L Tris-HCI pH 7.8, 0.1% Triton X-100) were incubated with 60 pL of 125
hMab TSHR1 Fab (30 000 cpm diluted in assay buffer) for 1 hour at room temperature. 100 pl of the mixture was
transferred to duplicate TSHR coated tubes (RSR Ltd) with 20 pL, start buffer (see above) and incubation continued for
a further two hours at room temperature with shaking. The tubes were then washed with 2 x 1 mL of assay buffer and
counted for 125], The presence of anti-idiotypic antibodies reactive with hMAb TSHR1 was evident from the ability of test
samples to inhibit the binding of labelled hMAb TSHR | Fab to the TSHR coated tubes.

RESULTS

[0171] Lymphocytes (30 x 106) obtained from 20 mL of patient’s blood were plated out at 1 x 106 per well on a 48
well plate with 200 200 pL of EBV supernatant on feeder layers of mouse macrophages. On day 11 post EBV infection
the supernatants were monitored for inhibition of 125]-TSH binding. One well was found to be positive for inhibition of
binding, the levels of inhibition increasing to greater than 90% inhibition by day 16 and stayed at that level until day 24,
after which time they decreased. The cultures were expanded and fused with K6H6/B5 cells on day 21, 23, 26 and 27
post EBV infection; in total 7 fusion experiments were carried out. Each fusion was plated across 3 x 96 well plates (ie
21 plates in total) and one well, stably producing antibodies with 125|-TSH binding inhibiting activity was obtained. This
was followed by 3 rounds of re-cloning to yield a single clone producing a human monoclonal antibody which inhibited
labelled TSH binding to the TSH receptor. This human monoclonal TSH receptor autoantibody was designated hMAb
TSHR1 and was of subclass IgG1 with a lambda light chain.

[0172] The ability of different concentrations of hMAb TSHR1 IgG and Fab to inhibit labelled TSH binding to the TSH
receptor is shown in Figure 1. As can be seen in Figure 1 as little as 1 ng/mL of these preparations inhibited TSH binding
with more than 90% inhibition being obtained with 1000 ng/mL. TSMAb TSHR1 IgG and Fab also stimulated cyclic AMP
production in CHO cells transfected with the TSH receptor as shown in Figure 2. As little as 1 ng/mL of hMAb TSHR1
IgG or Fab caused strong stimulation of cyclic AMP. Similar levels of stimulation were observed with 0.1 ng/mL porcine
TSH and 10 ng/mL of human TSH. Comparison of the ability of the serum from the original lymphocyte donor (taken at
the same time as the blood sample for lymphocyte isolation) to inhibit labelled TSH binding to the TSH receptor and to
stimulate cyclic AMP production in TSH receptor transfected CHO cells is shown in Figure 3. Inhibition of TSH binding
could be detected with serum diluted 500x whereas stimulation of cyclic AMP could be detected with serum diluted 5000x.
[0173] 125|-labelled hMAb TSHR1 IgG bound to TSH receptor coated tubes and Scatchard analysis indicated an
association constant of 5 x 1010 molar-!. This binding was inhibited by sera from patients with Graves’ disease who had
TSH receptor autoantibodies (detectable by inhibition of labelled TSH binding) (Table 1). 125|-labelled hMAb TSHR1
Fab also bound to TSH receptor coated tubes (association constant by Scatchard analysis = 4.5 x 1010 molar!) and
this binding was inhibited by TSH receptor autoantibody positive Graves’ sera (Table 2). In addition, detergent solubilised
preparations were able to bind to plastic tubes coated with hMAb TSHR1 and this binding could be inhibited by sera
containing TSH receptor autoantibodies (Table 3).

[0174] As shown in Table 4 hMAb TSHR1-biotin bound to TSH receptor coated ELISA plates and the binding was
inhibited by the international reference preparation NIBSC 90/672 and serum from patients with Graves’disease. Inhibition
of binding was not observed by sera from healthy blood donors. Figure 3a shows a graphical representation of a com-
parison between an assay for TSHR autoantibodies based on hMAb TSHR1-biotin and earlier assays. The sensitivity
of the assay based on hMAb TSHR1-biotin is clearly superior according to concentration of the international standard
NIBSC 90/672 detectable. This was confirmed in a study of sera from 72 patients with Graves’ disease shown in Figure
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3b. Healthy blood donor sera (n = 100) and sera from subjects with non-thyroid diseases (n = 43) gave respectively
values of up to 10% inhibition of hMAb TSHR1 binding and up to 11% inhibition of TSH binding in this study.

[0175] hMADb TSHR1 IgG did not react with full length TSH receptor preparations on Western blot analysis nor did it
react well with 35S-labelled full length TSH receptor in the immunoprecipitation assay nor in the TSH receptor peptide
ELISA. This lack of reactivity indicates that hMAb TSHR1 reacts with conformational rather than linear epitopes on the
TSH receptor.

[0176] Sequence analysis of the genes coding for hMAb TSHR1 indicated that the heavy chain V region genes were
of the VH5 family, the D gene of the D6-13 family and the J gene of the JH5 family and for the light chain the V-gene
region is from the VL1-11 germline and the J-gene region is from the JL3b germline. The heavy chain nucleotide and
amino acid sequences are shown in Figures 4 and 5 respectively and the light chain nucleotide and amino acid sequences
are shown in Figures 6 and 7 respectively. These sequences are a refinement of the HC and LC nucleotide sequences
determined using PCR primers which are degenerate. In particular a HC sequencing artefact for nucleotides 115-120
was identified. Sequencing indicated cacgtg (transcribed to amino acids His Val) whereas the crystal structure more
reliably indicated amino acids GIn Leu (corresponding bases being cagctg). Crystal structure analysis also enabled
refinement of the HC and LC derived amino acid sequences particularly in the degenerate PCR primer region. In the
case of the LC amino acid 2 was found to be Pro by RT-PCR but was Thr from the crystal structure. In the case of the
HC amino acid 2 was found to be Met by RT-PCR but was Val from the crystal structure.

[0177] Comparison of the activities of hMAb TSHR1 IgG preparations and the international standard for TSH receptor
autoantibodies in terms of inhibition of labelled TSH binding are shown in Table 5. This enabled a specific activity of
hMAb TSHR1 IgG to be estimated as 138 units of NIBSC 90/672 per mg of protein when the assays were carried out in
serum and 163 units per mg when the assays were carried out in assay buffer (mean of the 2 values = 150 units/mg).
hMAb TSHR1 Fab preparations were 288 and 309 units per mg in serum and assay buffer respectively (mean of the 2
values = 300 units/mg). Table 6 shows a similar analysis of the lymphocyte donor serum and the donor serum IgG. As
can be seen the donor serum contains a mean of 0.38 units/mL of NIBSC 90/672 (0.36 and 0.4 in serum and assay
buffer respectively) and the donor serum IgG has a mean specific activity of 0.059 units per mg of protein. These results
are summarised in Table 7 and comparison with the specific activity of h(MAb TSHR1 IgG (150 units/mg) indicates that
the monoclonal autoantibody IgG is 2500 times more active than the lymphocyte donor serum IgG in terms of inhibition
of TSH binding.

[0178] Initial assessment of the activities of the various IgG and serum preparations in terms of stimulation of cyclic
AMP in CHO cells transfected with the TSH receptor are also shown in Table 7. The stimulation of cyclic AMP assay is
characterized by considerable within assay and between assay variability. This relates to several factors including
variation in the number and quality of cells initially seeded into the 96 well plates and variation in growth rate of the
seeded cells over the subsequent 48 hours. Consequently the assays of h(MAb TSHR1 IgG and Fab, lymphocyte donor
serum and serum IgG and NIBSC 90/672 were carried out repeatedly and the results are summarized in Table 8. The
specific activity of the hMAb TSHR1 IgG was 318 units per mg in the stimulation assay compared with 0.1 units per mg
for the lymphocyte donor serum IgG ie the monoclonal autoantibody IgG was about 3000 times as active as the donor
serum IgG in terms of stimulation of cyclic AMP production. This value is in reasonable agreement with the value of
2500 times observed for inhibition of TSH binding measurements (see above and Tables 5 and 6). Table 9 shows a
further analysis of the TSH receptor stimulating effects of hMAb TSHR1 IgG and Fab and the lymphocyte donor serum IgG.
[0179] The effects of porcine TSH and hMAb TSHR1 IgG on stimulation of cyclic AMP production in CHO cells
expressing the TSH receptor were additive as can be seen in the results shown in Table 10.

[0180] Typical results observed in the stimulation of cyclic AMP assay with the reference preparation NIBSC 90/672
are shown in Table 11.

[0181] Tables 12 and 13 show the effects of the various E.coli culture supernatants in terms of inhibition of labelled
TSH binding and stimulation of cyclic AMP production respectively. Transformed (with hMAb TSHR1 plasmid) and IPTG
induced cultures of both strains of E.coli produced sufficient amounts of recombinant h(MAb TSHR Fab to act as potent
inhibitors of TSH binding (Table 12) and powerful stimulators of cyclic AMP production (Table 13). Control culture
supernatants (from untransformed cells and transformed but non-induced cells) did not produce detectable levels of
binding inhibition (Table 12) or stimulating (Table 13) activities.

[0182] In further control experiments, a recombinant human antibody Fab produced by cloning and expression of the
HC and LC of a human monoclonal antibody to GAD (4B4)were analysed. Assays of culture supernatants and periplasmic
fractions indicated that recombinant 4B4 Fab did not have detectable inhibition of TSH binding activity (Tables 14 and
15) or TSHR stimulating activity (Tables 16 and 17). Furthermore, hybrid Fabs consisting of (a) hMAb TSHR1 HC and
4B4 LC (b) hMAb TSHR1 LC and 4B4 HC did not show interaction with the TSHR in either assay (Tables 14-17). Assays
for GAD Ab activity in these various recombinant Fab preparations were only able to detect GAD Ab expression in cells
transformed with 4B4 HC and 4B4 LC (Tables 18 and 19). Recombinant hMAb TSHR1 Fab did not show detectable
GAD Ab activity and neither did recombinant Fab hybrids consisting of mixtures of 4B4 and hMAb TSHR1 HC and LC
(Tables 18 and 19).
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[0183] The ability of hMAb TSHR1 to stimulate cyclic AMP production in CHO cells transfected with the TSHR was
inhibited by patient sera containing TSHR autoantibodies which acted as TSH antagonists (Figure 8). In addition, a
mouse monoclonal antibody to the TSHR (9D33) was able to block hMAb TSHR1 stimulating activities (Table 20) whereas
another TSHR mouse MAb (2B4) was ineffective (Table 20). However 2B4 was able to block the stimulating activities
of TSH as was 9D33 (Table 21). Table 22 shows the ability of 2B4 and 9D33 to inhibit the binding of 125|-labelled TSH
and 125|-labelled hMAb TSHR1 to TSHR plastic tubes. 9D33 was able to inhibit labelled TSH binding and labelled hMAb
TSHR1 binding quite effectively (more than 50% inhibition at 10 pg/mL). 2B4 was an effective inhibitor of labelled TSH
binding to the TSHR (more than 80% inhibition at 1 wg/mL) but had only a minor effect on hMAb TSHR1 binding (11%
inhibition at 1 wg/mL) or on 9D33 binding (22% inhibition at 1 wg/mL). The binding of labelled 9D33 to TSHR coated
tubes was inhibited by sera from patients with Graves’ disease containing TSHR autoantibodies (as measured by
inhibition of labelled TSH binding to the TSHR) whereas healthy blood donor sera and sera from patients with other
autoimmune diseases had little or no effect (Table 23). Labelled 9D33 binding to the TSHR was inhibited by TSHR
autoantibodies with TSH agonist or antagonist properties (Table 24) and by the international standard NIBSC 90/672
(Table 25). Scatchard analysis indicated that 9D33 and 2B4 had affinities of 2 x 1010 molar? and 1 x 1010 molar"
respectively for TSH receptors coated onto plastic tubes.

[0184] Immunisation of mice with hMAb TSHR1 Fab resulted in production of antibodies in the mice sera (polyclonal
antibodies) which were capable of binding to hMAb TSHR1 Fab in such a way as to inhibit the ability of the Fab to bind
to the TSHR (Table 26). Furthermore, a monoclonal antibody produced from the spleen cells of a mouse immunised
with hMAb TSHR1 Fab was also able to inhibit the Fab binding to the TSHR (Table 27).

[0185] Overall our analysis indicates that the human monoclonal autoantibody hMAb TSHR1 the TSH receptor binding
and thyroid stimulating characteristics of the TSH receptor autoantibodies in the serum of the lymphocyte donor. As
detailed above, the monoclonal antibody was also produced as a recombinant Fab preparation.

CONCLUSIONS
[0186]

(a) We have produced a human monoclonal autoantibody to the TSH receptor which has similar properties to the
TSH receptor autoantibody in the donor patient’s serum. The monoclonal antibody was also produced as a recom-
binant Fab preparation.

(b) The monoclonal antibody IgG and Fab and recombinant Fab preparations are powerful thyroid stimulators and
effective inhibitors of labelled TSH binding to the TSH receptor.

(c) Binding of labelled MAb IgG and Fab preparations to the TSH receptor is inhibited by TSH receptor autoantibody
positive sera from patients with Graves’ disease but not by healthy blood donor sera or sera from patients with other
autoimmune diseases. Assay systems for TSHR autoantibodies based on inhibition of labelled hMAb TSHR1 binding
to the TSH receptor are more sensitive than other assays so far described.

(d) TSH receptor autoantibodies which act as TSH antagonists as well as TSH receptor autoantibodies which act
as TSH agonists inhibit labelled hMAb TSHR1 binding to the TSH receptor.

(e) hMAb TSHR1 preparations coated onto plastic tubes bind TSH receptor and this binding is inhibited by TSH
receptor autoantibodies in different patient sera.

(f) A mouse monoclonal antibody (9D33) which inhibits hMAb TSHR1 binding to the TSHR was also found to block
the stimulating activity of h(MAb TSHR1 and TSH.

(g) Mouse polyclonal and monclonal antibodies to hMAb TSHR1 have been produced which bind to hMAb TSHR1
in such a way as to prevent it binding to the TSH receptor. These anti-idiotypic antibodies compete therefore with
the TSHR for hnMAb TSHR1 and as such they may be useful alternatives to the TSHR in applications where a binding

partner for TSHR autoantibodies is required.

(h) Theseresults indicate thathMAb TSHR1 and/or its derivatives and/or its competitors can be used as areplacement
for TSH in

(i) assays for TSH receptor autoantibodies, TSH and related ligands
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(ii) various in vivo applications involving provision of TSH agonist or TSH antagonist activities.

(iii) identification and provision of new types of TSH receptor autoantibody binding site

Table 1 Effect of patient sera on 125|-labelled hMAb TSHR1 IgG binding to the TSH receptor and comparison with
effect on 125|-labeled TSH binding to the TSH receptor

Test material inhibition of labelled inhibition of Test material inhibition of labelled inhibition of
hMAb TSHR1 TSH binding hMAb TSHR1 TSH binding
binding binding

G1 62 80 N1 3.1 7.7

G2 91 93 N2 2.4 2.6

G3 91 76 N3 -1.0 4.5

G4 94 92 N4 -11 6.5

G5 93 94 N5 1.7 5.0

G6 76 85 N6 2.8 1.7

G7 87 20 N7 52 -0.8

G8 65 45 N8 35 0.2

G9 88 20 N9 2.8 -0.6
G10/10 83 59 N10 4.5 22
G10/20 69 43 D1 -4.8 22
G10/40 56 29 A1 -3.1 1.3
G10/80 42 19 A2 -3.5 -3.0
G11/10 75 73

G11/20 59 54

G11/40 39 33

G11/80 22 18

G1-G11 are sera from patients with a history of Graves’ disease.

G9 serum has high levels of TSH blocking (ie TSH antagonist activity).
G10 and G11 have high levels of thyroid stimulating activity.

G10 is the lymphocyte donor serum.
/10, /20 etc indicate dilution factor in a pool of healthy blood donor sera.
N1-N10 are sera from healthy blood donors.

D1 is from a patient with type 1 diabetes mellitus (positive for autoantibodies to glutamic acid decarboxylase).
A1 and A2 are from patients with Addison’s disease (positive for steroid 21-hydroxylase autoantibodies).

[0187] In the presence of the pool of healthy blood donor sera about 25% of 125]-labeled MAb IgG bound to the TSHR

coated tubes.

Table 2 Effect of patient sera on 12%|-labelled hMAb TSHR1 Fab binding to the TSH receptor and comparison with
effect on 125]-labelled TSH binding to the TSH receptor

Test material

inhibition of labelled Fab binding

inhibition of TSH binding

NIBSC 90/672 diluted in a pool of
healthy blood donor serum

to 1 U/L

17

13

to 2 U/L

27

24
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(continued)

Test material inhibition of labelled Fab binding inhibition of TSH binding
to 4 U/L 47 44
to 8 U/L 61 65

Healthy blood donor serum A -3 <10

Healthy blood donor serum B 3 <10

Healthy blood donor serum C 4 <10

Healthy blood donor serum D -4 <10

Healthy blood donor serum E 0 <10

Graves’ serum F 64 78

Graves’ serum G 42 54

Graves’ serum H 49 69

Graves’ serum | 24 36

Graves’ serum J 76 88

Table 3 Binding of TSHR to plastic tubes coated with hMAb TSHR 1 Fab and inhibition of TSHR binding by sera
containing TSHR autoantibodies

Test material cpm bound?
Healthy blood donor serum A 8406
Healthy blood donor serum B 8430
TSHR autoantibody positive serum 1 1527
TSHR autoantibody positive serum 2 1131
TSHR autoantibody positive serum 3 1199

1 TSHR binding was detected using a 12%I-labelled mouse monoclonal antibody to the TSHR C terminus; total cpm
= 39,000 per tube.

Table 4 Effect of patient serum samples on binding of biotin labelled hMAb TSHR1 and biotin labelled TSH to ELISA
plate wells coated with TSHR

hMAb TSHR1 biotin TSH biotin
ODys50 % inhibition ODys50 % inhibition
HBD pool 1.852 0 1.778 0
HBD pool plus 1U/mL 1.46 21 1.489 16
HBD pool plus 2U/mL 1.168 37 1.304 27
HBD pool plus 4U/mL 0.792 57 0.947 47
HBD pool plus 8U/mL 0.539 71 0.492 72
HBD pool plus 0.118 94 0.233 87
40U/mL
Serum P1 1.415 24 1.397 21
Serum P2 1.264 32 1.256 29
Serum P3 0.558 70 0.408 77
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(continued)

hMAb TSHR1 biotin TSH biotin
ODys5¢ % inhibition ODys5¢ % inhibition
Serum P4 0.763 59 0.907 49
Serum P5 1.047 43 -
Serum P6 0.843 55 -
Serum P7 1.429 23 -
HBD 1 1.745 6 1.713 4
HBD 2 1.807 2 -
HBD 3 1.779 4 1.626 9
HBD 4 1.821 2 -
HBD 5 1.841 1 1.660 7
HBD 6 1.762 5 1.777 0
HBD 7 1.799 3 1.767 1
HBD 8 1.783 4 1.703 4
HBD 9 1.792 3 1.669 3

HBD = healthy blood donor serum
U/mL are units of NIBSC 90/672
Serum P1-P7 are from patients with Graves’ disease

Table 5 Inhibition of TSH binding by WHO reference preparation NIBSC 90/672 and by hMAb TSHR1 IgG and Fab

preparations

Samples diluted in serum?

Samples diluted in assay buffer

Sample inhiob/‘;tion units/L | units/mg u:i1te57r":19 inhiob/‘i)tion units/L | units/mg u:tes7:19
NIBSC

90/672

it 2
oy 4
SfitS/L !
:I;‘I(?tS/L 15 °
i;‘ﬁts/L 28 ”
3;‘1(?tS/L 48 -
ﬁ;‘ﬁtS/L 69 ”
o |9 -
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(continued)

Samples diluted in serum?

Samples diluted in assay buffer

Sample % . . mean % . . mean
inhibition | UMts/L | unitsimg | img | inhibition | UMtSL | unitsimg | eimg
hMAb
TSHR1
IgG
0 ng/mL 1 0
0.3
ng/mL 1 2
1 ng/mL 3 3
3 ng/mL 7 10 0.46
10
21 1.48 148 33 1.73 173
ng/mL
30
46 3.9 130 138 70 4.8 160 163
ng/mL
100 81 13.5 135 92 15.6 156
ng/mL
300 92 95 >40
ng/mL
hMAb
TSHR1
Fab
0.3
ng/mL 5 2
1 ng/mL 5 1
3 ng/mL 16 1.05 351 16 0.8 265
10
36 2.77 277 52 2.9 291 309
ng/mL
30
69 8.0 267 288 86 9.6 372
ng/mL
100 89 23.7 237 92 16.9
ng/mL
300
ng/mL 93 94
2G4
lgG?2
0.3
ng/mL 2 -3
3 ng/mL 1 -6
30
ng/mL 0 S
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(continued)

Sample

Samples diluted in serum?

Samples diluted in assay buffer

% . . mean % . . mean
inhibition | UMts/L | unitsimg | img | inhibition | UMtSL | unitsimg | eimg
300
ng/mL 3 4
2G4
Fab?
0.3
4 -5
ng/mL
3 ng/mL 4 -6
30
1 -5
ng/mL
300
2 -6
ng/mL

1 Pool of healthy blood donor serum, 14.9% of total com bound to the TSHR in the presence of this serum pool only.
14.7% of total cpm bound to the TSHR in the presence of buffer only.

2 2G4 is a human monoclonal autoantibody to thyroid peroxidase.
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Table 7 Specific activities of hMAb TSHR1 and lymphocyte donor serum and IgG preparations

Inhibition of TSH binding assays Stimulation of cyclic AMP assay
Preparation Units/mg1-2 Units/nmole!:2 Units/mg’ Units/nmole’
hMAb TSHR1 IgG 150 22 180 26
hMAb TSHR1 Fab 300 15 700 35
Donor serum IgG 0.059 0.009 0.33 0.048
Donor serum units/mL 0.38 1.8

1 Units shown are NIBSC 90/672.
2 Values are a mean of results obtained in serum and in assay buffer (see Tables 5 and 6)

Table 8 Summary of specific activities of h(MAb TSHR1 and lymphocyte donor serum and serum IgG determined in
several stimulation of cyclic AMP assays

Preparation Mean Units per mg Number of determinations Standard Deviation
hMAb TSHR1 IgG 318 16 189
hMAb TSHR1 Fab 492 10 184
Donor serum IgG 0.10 10 0.08
Donor serum units/mL 0.9 4 0.6

Table 9 Further analysis of the effects of h(MAb TSHR1 IgG and Fab and lymphocyte donor serum IgG in the cyclic
AMP stimulation assay

Sample Mean cyclic AMP per number of determinations Standard Deviation
well (pmols)
hMAb TSHR1 IgG
Ong/mL 0.96 6 0.048
0.3ng/mL 1.25 6 0.12
1ng/mL 1.84 6 0.16
3ng/mL 3.4 5 0.37
10ng/mL 6.6 5 0.62
hMAb TSHR1 Fab
Ong/mL 0.60 6 0.068
0.3ng/mL 1.11 6 0.11
1ng/mL 1.99 6 0.39
3ng/mL 49 6 0.44
10ng/mL 10.6 6 0.86
Control human MAb (2G4)1
IgG Ong/mL 0.72 11 0.19
IgG 10ng/mL 0.61 11 0.16
Fab 10ng/mL 0.61 4 0.044
Lymphocyte donor serum IgG
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(continued)

Sample Mean cyclic AMP per number of determinations Standard Deviation
well (pmols)
3pg/mL 1.67 6 0.38
10png/mL 4.20 6 0.93
30p.g/mL 6.22 6 0.73
Healthy blood donor poolserum
I9G
30p.g/mL 0.38 6 0.10

1 2G4 is a human monoclonal autoantibody to thyroid peroxidase

Table 10 Additive effect of TSH and hMAb TSHR1 IgG in stimulation of cyclic AMP assays

Experiment 1 Experiment 2

Sample cyclic AMP! (pmols per well) Sample cyclic AMP1 (pmols per well)
A Buffer only 0.57 A Buffer only 0.42
B Porcine TSH 1.07 B Porcine TSH 1.07

0.1ng/mL 0.05ng/mL
C hMAb TSHR1 1.41 C hMAb TSHR1 0.92

1ng/mL 0.5ng/mL
B plus C 2.08 B plus C 1.92

1 Values shown are means of closely agreeing duplicate determinations

Table 11 Effects of NIBSC 90/672 in the cyclic AMP stimulation assay

Sample Mean cyclic AMP perwell (pmols) | numberof determinations | Standard Deviation
Buffer only 0.60 6 0.068
0.1 units/L 1.09 6 0.085
0.3 units/L 1.49 5 0.11
1.0 units/L 3.52 5 0.46
3.0 units/L 8.16 6 1.39

Table 12 Inhibition of 125-TSH binding to TSHR coated tubes by recombinant hMAb TSHR1 Fab expressed
in 2 different E coli strains (XL1-Blue MRF’ and HB2151 cells)

Sample Culture % binding % inhibition3
supernatant
dilution?
Assay buffer only? 12.1 0

M
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(continued)

Sample Culture % binding % inhibition3
supernatant
dilution2
Untransformed XL1-Blue MRF’ cell 4x 3.9
culture supernatant 8x 115 45
16x 11.9 1.5
32x 11.9 1.5
64x 11.9 1.0
128x 12.1 -0.5
Transformed but non-induced XL1- 4x 115 5.0
Blue MRF’ cell culture supernatant 8x 116 42
16x 11.8 22
32x 11.1 84
64x 117 3.4
128x 11.1 8.0
Transformed and induced XL1-Blue 4x 1.5 87.4
MRF’ cell culture supernatant 8x 53 813
16x 47 60.9
32x 7.2 40.2
64x 8.9 26.4
128x 10.3 14.8
Untransformed HB2151 cell culture x4 112 7.3
supernatant <8 111 8.1
x16 10.9 9.7
x32 10.8 10.2
x64 10.8 10.2
x128 10.6 12.3
Transformed but non-induced HB2151 4x 10.7 11.6
cell culture supernatant 8x 105 13.3
16x 10.6 11.8
32x 10.7 11.4
64x 10.9 9.6
128x 10.6 11.8
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(continued)

Sample Culture % binding % inhibition3
supernatant
dilution2

Transformed and induced HB2151 cell 4x 1.0 92.0
culture supernatant 8x 10 914

16x 1.3 89.0

32x 22 82.0

64x 43 64.1

128x 6.7 44.8

1Assay buffer = 50mmol/L NaCl, IOmmol/L Tris-HCI pH 7.8

2All dilutions were in assay buffer

3 Inhibition of binding was calculated using the formula:

% inhibition = 100 - A x 100

where A = binding in the presence of test sample

B = binding in the presence of assay buffer

B

Table 13 Stimulation of cAMP production in CHO cells transfected with the TSHR by recombinant hMAb
TSHR1 Fab expressed in 2 different E coli strains (XL1-Blue MRF’ and HB2151 cells)

Sample Culturesupernatant pmol/cell well mean x basal®
dilution?
Assay buffer only’ 0.54 0.49 1
0.44
Untransformed XL1-Blue MRF’ cell 10x 0.32 0.33 0.68
culture supernatant 0.35
Transformed but non-induced XL1- 10x 0.52 0.62 1.3
Blue MRF’ cell culture supernatant 073
50x 0.50 0.49 0.99
0.48
Transformed and induced XL1-Blue 10x >6.4 >6.4 >13.1
MRF’ cell culture supernatant ~6 4
50x 35 36 7.3
36
Untransformed HB2151 cell culture 10x 0.39 0.37 0.76
supernatant 035
Transformed but non-induced 10x 0.29 0.37 0.76
HB2151 cell culture supernatant 0.45
50x 0.37 0.37 0.76
0.37
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(continued)

Sample Culturesupernatant pmol/cell well mean x basal®
dilution2
Transformed and induced HB2151 10x >6.4 >6.4 >13.1
cell culture supernatant ~6 4
50x >6.4 >6.4 >13.1
>6.4

1Assay buffer = Hanks’ buffered salt solution (NaCl free) containing 1 g/L glucose, 20 mmol/L HEPES, 222 mmol/L

sucrose, 15 g/L bovine serum albumin (BSA) and 0.5 mmol/L 2 isobutyl-1-methyl xanthine pH 7.4

2 Dilutions in assay buffer

3 Basal = cAMP produced in the presence of assay buffer only

Table 14 Inhibition of 125]-TSH binding to TSHR coated tubes by recombinant hMAb TSHR1 Fab, recombinant 4B4
Fab (a human MAb to GAD) and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs). Expression in E coli

HB2151 cells

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample Periplasmic fraction (PF) dilution and (total % 125-TSH % inhibition?
Fab concentration in undiluted PF) binding
Assay buffer only 11.5 0
Untransformed cells 4x 11.8 -2.7
8x (ud) 11.8 2.7
16x 12.2 5.9
hMAb TSHR1 HC/LC 4x 1.6 864
transformed but non-induced 8x (177 ng/mL) 3.6 68
cells 16x 6.4 45
hMAb TSHR1 HC/LC 4x 0.95 92
transformed and induced cells 8x (364 ng/mL) 1.4 88
16x 27 77
hMAb TSHR1 HC/4B4 LC 4x 12.0 -3.9
transformed but non-induced 8x (ud) 121 -4.8
cells 16x 12.4 7.8
hMAb TSHR1 HC/4B4 LC 4x 11.4 0.9
transformed and induced cells 8x (83 ng/mL) 11.8 -2.1
16x 11.7 -1.8
4B4 HC/hMAb TSHR1 LC 4x 11.9 -3.5
transformed but non-induced 8x (ud) 12.2 6.1
cells 16x 12.4 7.8
4B4 HC/hMAb TSHR1 LC 4x 11.8 -2.8
transformed and induced cells 8x (850 ng/mL) 11.2 3.1
16x 11.9 -3.2
4B4 HC/LC transformed but non | 4x 12.1 5.4
induced cells 8x (ud) 12.0 -4.0
16x 12.1 -4.8
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(continued)

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample Periplasmic fraction (PF) dilution and (total % 125-TSH % inhibition?
Fab concentration in undiluted PF) binding

4B4 HC/LC transformed and 4x 11.7 -1.2

induced cells 8x (265 ng/mL) 11.7 -1.4
16x 12.0 -4.2

1Inhibition of binding was calculated using the formula:

% inhibition = 100 —[A X 100]
B

where A = % 125]-TSH binding in the presence of test sample

B = % 125]-TSH binding in the presence of assay buffer

aDetection of TSHR Ab activity in the non-induced cells was due to constitutive activity of the promoter giving
low level expression of Fab in the absence of IPTG.

ud = undetectable

Table 15 Inhibition of 125-TSH binding to TSHR coated tubes by recombinant hMAb TSHR1 Fab, recombinant 4B4
Fab (a human MAb to GAD) and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs). Expression in E coli

HB2151 cells

ASSAYS OF CULTURE SUPERNATANTS

Test sample Culture supernatant dilution and (total Fab % 125|-TSH % inhibition
concentration in undiluted supernatant) binding
Assay buffer only 11.1 0
Untransformed cells 4x 11.8 -6.5
8x (ud) 13.1 -18
16x 11.1 -0.3
hMAb TSHR1 HC/LC 4x 10.8 2.1
transformed but non-induced | 8x (ud) 12.1 -9.8
cells 16x 11.9 -8.1
hMAb TSHR1 HC/LC 4x 1.1 91
transformed and induced cells | 8x (421 ng/mL) 1.2 90
16x 1.1 90
hMAb TSHR1 HC/4B4 LC 4x 11.8 -7.0
transformed but non-induced | 8x (ud) 12.5 -13.0
cells 16x 12.0 -1.3
hMAb TSHR1 HC/4B4 LC 4x 10.8 2.7
transformed and induced cells | 8x (262 ng/mL) 11.1 -0.4
16x 11.3 -2.6
4B4 HC/hMAb TSHR1 LC 4x 11.9 -7.4
transformed but non-induced | 8x (ud) 12.7 -15
cells 16x 11.8 7.0
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(continued)

ASSAYS OF CULTURE SUPERNATANTS

Test sample Culture supernatant dilution and (total Fab % 125-TSH % inhibition?
concentration in undiluted supernatant) binding
4B4 HC/hMAb TSHR1 LC 4x 10.5 4.8
transformed and induced cells | 8x (84 ng/mL) 10.8 2.4
16x 11.2 -0.9
4B4 HC/LC transformed but 4x 11.9 -7.5
non-induced cells 8x (ud) 12.6 -14
16x 12.0 -9.0
4B4 HC/LC transformed and 4x 10.5 -4.7
induced cells 8x (522 ng/mL) 11.0 0.7
16x 11.0 0.5

1see footnote to Table 14
ud = undetectable

Table 16 Stimulation of cyclic AMP production in CHO Cells transfected with the TSHR by recombinant hMAb TSHR1
Fab, recombinant 4B4 Fab (a human MAb to GAD) and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs).
Expression in E coli HB2151 cells

ASSAYS OF CULTURE SUPERNATANTS

Test sample’ Dilution? of culture supernatant and pmolcyclic mean pmol X basal
(total Fab concentration in undiluted AMP /cell cyclic AMP stimulation3
supernatants) well /cell well

Assay buffer! only 0.35

0.25 0.31 1
0.33
Untransformed cells 10x 0.51
(ud) 0.67 0.55 1.8
0.48

hMAb TSHR1 HC/LC 10x 0.84

transformed but non- (ud) 1.80 1.59 5.1a

induced cells 213

hMAb TSHR1 HC/LC 10x >6.4

transformed and induced (421 ng/mL) >6.4 >6.4 >20

cells >6.4

hMAb TSHR1 HC/4B4 LC 10x 0.55

transformed but non- (ud) 0.63 0.59 1.9

induced cells 0.58

hMAb TSHR1 HC/4B4 LC 10x 0.47

transformed and induced (262 ng/mL) 0.47 0.48 1.6

cells 0.52

4B4 HC/hMAb TSHR1 LC 10x 0.65

transformed but non- (ud) 0.59 0.61 2.0

induced cells 0.60
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(continued)

ASSAYS OF CULTURE SUPERNATANTS

Test sample’ Dilution? of culture supernatant and pmolcyclic mean pmol X basal
(total Fab concentration in undiluted AMP /cell cyclic AMP stimulation3
supernatants) well /cell well
4B4 HC/hMAb TSHR1 LC 10x 0.51
transformed and induced (84 ng/mL) 0.37 042 1.4
cells 0.38
4B4 HC/LC transformed but | 10x 0.65
non induced cells (ud) 0.73 0.67 2.2
0.64

4B4 HC/LC transformedand | 10x 0.55

induced cells (522 ng/mL) 0.41 0.44 1.4
0.35

1Assay buffer: Hanks’ buffered salt solution (NaCl free) containing 1 g/L glucose, 20 mmol/L HEPES, 222 mmol/L

sucrose, 15 g/L bovine serum albumin (BSA) and 0.5 mmol/L 2 isobutyl-1-methyl xanthine pH 7.4

2Dilutions in assay buffer

3Basal = cyclic AMP production in the presence of assay buffer only

aDetection of cyclic AMP stimulation activity in the non-induced cells was due to constitutive activity of the promoter
giving low level expression of Fab in the absence of IPTG. Total recombinant Fab levels were undetectable (detection
limit = 5-10 ng/mL) whereas the stimulation of cyclic AMP assay can detect as little as 0.3 ng/mL of h(MAb TSHR1 Fab.

ud = undetectable

Table 17 Stimulation of cyclic AMP production in CHO Cells transfected with the TSHR by recombinant hMAb TSHR1
Fab, recombinant 4B4 Fab (a human MAb to GAD) and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs).
Expression in E coli HB2151 cells

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample Periplasmic fraction (PF) dilution?2 pmol mean pmol X basal
and (total Fab concentration in cyclic cyclic AMP stimulation3
undiluted PF) AMP /cell /cell well

well
Assay buffer? only 0.35
0.25 0.31 1
0.33
Untransformed cells 10x 0.31
(ud) 0.22 0.29 0.9
0.35

hMAb TSHR1 HC/LC 10x >6.4

transformed but non-induced (177 ng/mL) >6.4 >6.4 >20.62

cells >6.4

hMAb TSHR1 HC/LC 10x >6.4

transformed and induced (364 ng/mL) >6.4 >6.4 >20.6

cells -

hMAb TSHR1 HC/4B4 LC 10x 0.40

transformed but non-induced (ud) 0.33 0.35 1.1

cells 0.33
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(continued)

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample Periplasmic fraction (PF) dilution?2 pmol mean pmol X basal
and (total Fab concentration in cyclic cyclic AMP stimulation3
undiluted PF) AMP /cell /cell well

well
hMAb TSHR1 HC/4B4 LC 10x 0.31
transformed and induced (83 ng/mL) 0.31 0.34 11
cells 0.41
4B4 HC/hMAb TSHR1 LC 10x 0.29
transformed but non-induced (ud) 0.31 0.30 1.0
cells 0.29
4B4 HC/hMAb TSHR1 LC 10x 0.23
transformed and induced (850 ng/mL) 0.25 0.24 0.8
cells 0.24
4B4 HC/LC transformed but | 10x 0.33
non induced cells (ud) 0.35 0.32 1.0
0.29

4B4 HC/LC transformed and | 10x 0.40

induced cells (265 ng/mL) 0.38 0.37 1.2
0.32

hMAb TSHR1 IgG 1 ng/ml 2.0

(hybridoma produced) 2.0 2.0 6.4
2.0

ud = undetectable; 1.2.3see footnote to Table 16
aDetection of TSHR Ab activity in the non-induced cells was due to constitutive activity of the promoter giving low
level expression in the absence of IPTG.

Table 18 Inhibition of 4B4 IgG (a hybridoma produced human MAb to GAD) binding to 125|-GAD by recombinant
hMAb TSHR1 Fab, recombinant 4B4 Fab and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs). Expression

in E coli HB2151 cells

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample added with 4B4 IgG and | Periplasmic fraction (PF) dilution and (total % 125-GAD % inhibition?
125I.GAD Fab concentration in undiluted PF) binding
GAD Ab Assay buffer 28 0
4B4 F(ab’), 1 pg/ml 55 80
(hybridoma 0.1 pg/ml 12 57
produced) 0.01 ng/ml 24 14
0.001 pg/ml 29 -3.9
Untransformed cells 4x 27 0.9
8x (ud) 28 -1.7
16x 29 -6.3
hMAb TSHR1 HC/LC transformed 4x 28 -2.6
but non-induced cells 8x (177 ng/mL) 28 -0.5
16x 28 -0.8
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(continued)

ASSAYS OF PERIPLASMIC FRACTIONS

Test sample added with 4B4 IgG and | Periplasmic fraction (PF) dilution and (total % 125-GAD % inhibition?
125I.GAD Fab concentration in undiluted PF) binding
hMAb TSHR1 HC/LC transformed 4x 27 0.7
and induced cells 8x (364 ng/mL) 27 14
16x 29 -4.2
hMAb TSHR1 HC/4B4 LC 4x 28 -1.1
transformed but non-induced cells 8x (ud) 28 -0.2
16x 27 1.1
hMAb TSHR1 HC/4B4 LC 4x 28 -1.4
transformed and induced cells 8x (83 ng/mL) 28 -0.7
16x 28 -2.4
4B4 HC/hMAb TSHR1 LC 4x 28 -2.9
transformed but non-induced cells 8x (ud) 28 -3.2
16x 28 -3.1
4B4 HC/hMAb TSHR1 LC 4x 27 1.7
transformed and induced cells 8x (850 ng/mL) 28 -0.2
16x 28 -1.0
4B4 HC/LC transformed but non 4x 29 -4.4
induced cells 8x (ud) 28 -1.5
16x 27 1.7
4B4 HC/LC transformed andinduced | 4x 21 232
cells 8x (265 ng/mL) 24 125
16x 26 5.6

1Inhibition of binding was calculated using the formula:

% inhibition = 100 —[:A X 100]

B

where A = 125]-GAD binding in the presence of test sample

B = 125|-GAD binding in the presence of assay buffer ud = undetectable

Table 19 Inhibition of 4B4 IgG (a hybridoma produced human MAb to GAD) binding to 125-GAD by recombinant
hMAb TSHR1 Fab, recombinant 4B4 Fab and recombinant hybrid Fabs (mixed HC and LC of the 2 Fabs). Expression

in E coli HB2151

ASSAYS OF CULTURE SUPERNATANTS

Test sample added with 4B4 IgG and | Culture supernatant dilution and (total Fab % 125|-GAD | % inhibition’

1251.GAD concentration in undiluted supernatant) binding

Assay buffer 26 0

4B4F(ab’), Tpg/mi 52 80

(hybridoma 0.1pg/mi 11 58

produced) 0.01pg/ml 22 15
0.001pg/mi 28 5.2
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(continued)

ASSAYS OF CULTURE SUPERNATANTS

Test sample added with 4B4 IgG and | Culture supernatant dilution and (total Fab % 1251-GAD | % inhibition?
125I.GAD concentration in undiluted supernatant) binding
Untransformed HB2151 cells 4x 28 55
8x (ud) 29 -9.1
16x 28 -6.3
hMAb TSHR1 transformed but non- 4x 28 -7.0
induced cells 8x (ud) 29 95
16x 28 5.2
hMAb TSHR1 HC/LC transformed 4x 28 -7.0
and induced cells 8x (421 ng/mL) 28 -6.4
16x 28 -5.6
hMAb TSHR1 HC/4B4 LC 4x 29 -9.0
transformed but non-induced cells 8x (ud) 29 -7.9
16x 28 -7.6
hMAb TSHR1 HC/4B4 LC 4x 27 -2.2
transformed and induced cells 8x (262 ng/mL) 28 55
16x 28 -5.1
4B4 HC/hMAb TSHR1 LC 4x 28 -4.4
transformed but non-induced cells 8x (ud) 28 7.0
16x 28 55
4B4 HC/hMAb TSHR1 LC 4x 27 -2.0
transformed and induced cells 8x (84 ng/mL) 28 5.7
16x 27 25
4B4 HC/LC transformed but non 4x 28 -4.8
induced cells 8x (ud) 28 -4.8
16x 27 -1.7
4B4 HC/LC transformed and induced | 4x 11 59
cells 8x (522 ng/mL) 14 46
16x 17 34

1see footnote to Table 18
ud = undetectable

Table 20 Effects of mouse monoclonal antibodies to the TSHR on hMAb TSHR1 induced stimulation of cyclic AMP
production in CHO cells expressing the TSHR

Test sample’ pmol cyclic AMP/cell mean pmol cyclic SD X basal
well AMP/cell well stimulation?
hMAb TSHR1 Fab 5 ng/mL
plus:-
(a) Assay 3.252
buffer?
2.418 2.835 - 3.9
(b) 2G23 4278
3.392 3.595 0.496 4.9
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(continued)

Test sample’ pmol cyclic AMP/cell mean pmol cyclic SD X basal
well AMP/cell well stimulation?

3.116

(©) 2B44 3.320
2.632 2.939 0.286 4.0
2.864

(d) 9D334 0.506
0.394 0.443 0.047 0.61
0.428

Assay buffer alone’ 0.696
0.742 0.727 0.02 1
0.742

2G2 alone3 0.252
0.306 0.311 0.051 0.43
0.376

2B4 alone# 0.298
0.318 0.331 0.033 0.46
0.376

9D33 alonet 0.280
0.318 0.313 0.025 0.43
0.340

1Alldilutions were made in assay buffer (Hanks’ buffered salt solution (NaCl free) containing 1 g/L glucose, 20 mmol/L
HEPES, 222 mmol/L sucrose, 15g/L bovine serum albumin (BSA) and 0.5 mmol/L 2 isobutyl-1-methyl xanthine pH 7.4)
2Basal = cyclic AMP production in the presence of assay buffer only

32G2 is a mouse monoclonal antibody to thyroglobulin (100 wg/mL of IgG preparation)

42B4 and 9D33 are mouse monoclonal antibodies to the TSHR (100 wg/mL of IgG preparations)

Table 21 Effects of mouse monoclonal antibodies to the TSHR on pTSH induced stimulation of cyclic AMP production
in CHO cells expressing the TSHR

Test sample! pmol cyclic AMP/cell mean pmol cyclic SD X basal
well AMP/cell well stimulation?
pTSH 0.5 ng/mL plus:-
(a) Assay 4.016
buffer!
2.746 3.91 0.91 115
4.960
(b) 2B44 0.878
0.710 0.78 0.07 2.3
0.742
(c) 9D334 0.436
0.436 0.43 0.01 1.3
0.410
Assay buffer alone’ 0.384
0.318 0.34 0.03 1
0.318
2B4 alone4 0.446

51




10

15

20

25

30

35

40

45

50

55

EP 2 383 296 B1

(continued)

Test sample’ pmol cyclic AMP/cell mean pmol cyclic SD X basal
well AMP/cell well stimulation?
0.486 0.49 0.04 1.4
0.552

9D33 alonet 0.332
0.362 0.33 0.02 0.97
0.304

1245ee footnotes for Table 20. In a separate experiment a control mouse MADb to thyroglobulin (2G2 IgG 100 wg/mL)
was shown to have no effect on pTSH (0.5 ng/mL) stimulation of cyclic AMP production (pTSH plus assay buffer =
12.7 x basal; pTSH plus 2G2 = 11.7 x basal)

Table 22 Inhibition by various MAbs of 125|-TSH , 125-hMab TSHR1 or 125]-9D33 binding to TSHR coated tubes

Test IgG and concentration Inhibition of 125]-TSH Inhibition of 125|-hMAb Inhibition of 1251-9D33
(ng/mL)! binding? TSHR1 binding? binding?
9D33 IgG 0.001 0 0 4

0.01 17 3 9

0.1 34 21 35

1 58 44 64

10 68 56 71
2B4 1gG 0.001 15 0 4

0.01 36 0 5

0.1 62 0 15

1 83 11 22

10 85 18 22
hMAb TSHRA1 0.001 13 41 1.1
IgG 0.01 60 70 18

0.1 89 88 72

1 94 93 20

10 95 94 93

1All dilutions were in a pool of healthy blood donor sera (HBD pool)
2|nhibition of binding was calculated using the formula:

% inhibition = 100 —[A X 100]
B

where A = % binding in the presence of test sample

B = % binding in the presence of HBD pool

[0188] The control mouse MADb to thyroglobulin (2G2 0.001-100 wg/mL) had no effect on the binding of labelled TSH,
hMAb TSHR1 or 9D33

Table 23 Effect of patient sera on 125]-9D33 binding and 125-TSH binding to TSHR coated tubes

Test serum’! 1251-9D33 bound (% total counts | Inhibition of 1251-9D33 binding | Inhibition of 125|-TSH binding
added) (%)2 (%)2

HBD pool 11 0 0

G1 2.2 79 90
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Test serum? | 1251-9D33 bound (% total counts | Inhibition of 1251-9D33 binding | Inhibition of 1251-TSH binding
added) (%)2 (%)2
G2 4.3 74 59
G3 3.2 69 78
G4 5.8 45 50
G5 4.0 62 78
G6 5.1 67 51
G7 5.9 44 74
G8 2.6 75 82
G9 2.0 81 90
G10 55 48 62
G11 3.1 62 59
G12 4.0 43 51
G13 6.0 50 59
G14 5.3 71 80
G15 3.1 77 08
G16 2.4 80 93
G17 2.1 84 94
G18 1.7 73 83
G19 2.9 80 94
G20 2.1 71 80
A1 10 1.9 0
A2 10 2.3 0
D1 11 0 0
D2 10 4.5 0
N1 12 -15 6.7
N2 7.9 25 4.1
N3 11 0 6.3
N4 11 5.0 6.5
N5 9.1 14 6.3
N6 11 2.1 7.2
N7 14 -37 1.4
N8 11 -2.1 59
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(continued)

Test serum?

1251.9D33 bound (% total counts
added)

Inhibition of 1251-9D33 binding
(%)?

Inhibition of 125]-TSH binding
(%)?

N9

12

-9.8

6.7

THBD pool = pool of healthy blood donor sera
G1-G20 are sera from patients with Graves’ disease
D1 and D2 are from patients with type 1 diabetes mellitus (positive for autoantibodies to glutamic acid decarboxylase)
A1 and A2 are from patients with Addison’s disease (positive for steroid 21-hydroxylase autoantibodies)

N1-N9 are from individual healthy blood donors
2|nhibition of binding was calculated using the formula:

% inhibition

= 100-| Ax 100
B

where A = % binding in the presence of test serum

B = % binding in the presence of a pool of healthy blood donor sera

Table 24 Effect of patient sera with TSH agonist and TSH antagonist activities on 125]-9D33 binding to TSHR coated

tubes
Test sample and dilution! 1251-9D33 bound (% total counts | Inhibition of 125-9D33 binding
added) (%)2
HBD pool 11 0
Serum A 1:320 6.4 39
1:160 4.7 55
1:80 3.3 69
1:40 2.8 73
1:20 2.4 77
1:10 2.0 82
Serum B 1:320 9.1 13
1:160 8.3 21
1:80 6.4 39
1:40 4.9 53
1:24 3.8 64
1:10 2.5 76
Serum C 1:320 9.7 7.6
1:160 8.9 15
1:80 8.0 24
1:40 6.3 40
1:20 5.1 51
1:10 3.7 65
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(continued)

Test sample and dilution? 1251-9D33 bound (% total counts | [nhibition of 125]-9D33 binding
added) (%)2
Serum D 1:320 9.4 11
1:160 82 22
1:80 7.2 32
1:40 52 51
1:20 4.3 59
1:10 3.3 69

THBD pool = pool of healthy blood donor sera, test sera were diluted in this pool sera A and B have TSH antagonist
activity sera C and D have TSH agonist activity
2Inhibition of binding was calculated with the formula used in Table 23

Table 25 Effect of NIBSC 90/672 on 125]-9D33 binding and 125|-TSH binding to TSHR coated tubes

Concentration of 1251-9D33 bound (% total Inhibition of 125]-9D33 Inhibition of 125|-TSH
90/6721 counts added) binding? (%) binding? (%)

40 U/L 4.1 72 92

8 U/L 7.1 52 68

2 U/L 11 28 23

1 U/L 13 10 12

0 U/L 15 0 0

190/672 diluted in a pool of healthy blood donor sera
2|nhibition of binding was calculated with the formula used in Table 23

Table 26 Inhibition of 125|-hMab TSHR1 Fab binding to TSHR coated tubes by polyclonal hMAb TSHR1 anti idiotypic
antibodies in sera from a mouse immunised with hMAb TSHR1 Fab

Test sample Dilution! of test sample % inhibitionZ of 125|-hMAb TSHR1
Fab binding to the TSHR
Assay buffer 0
Sera from a mouse immunised with 1:100 000 1.3
hMAb TSHR1 Fab 1:50 000 7.9
1:10 000 49.8
1:5 000 73.0
1:1 000 94.8
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(continued)

Test sample

Dilution® of test sample

% inhibition? of 125|-hMAb TSHR1
Fab binding to the TSHR

Non-immunised mouse serum

1:500

-0.8

1Test samples diluted in assay buffer. Binding in the presence of assay buffer was 43%
2|nhibition of binding was calculated using the formula:

% inhibition - =

B = % 12%]-hMAb TSHR1 Fab binding in the presence of assay buffer

100-| Ax 100
B

where A = % 125|-hMAb TSHR1 Fab binding in the presence of test sample

Table 27 Inhibition of 1251-hMAb TSHR1 Fab binding to TSHR coated tubes by a mouse monoclonal anti idiotypic

antibody 7E51 1gG

Test sample % binding of 125]-hMAb TSHR1Fab | % inhibitionT of 125]-hMAb
to the TSHR TSHR1 Fab binding
Assay buffer alone 16.3 0
7E51 IgG diluted in 1 pg/mL 14.5 11.0
assay buffer 10 png/mL 6.4 60.7
100 pg/mL 1.7 89.4

1see footnote to Table 26
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<400> 1

GIn

Ser

Trp

Gly

Lys

Leu

Ala

GIn

<210>2
<211>5
<212> PRT
<213> human

<400> 2

<210> 3
<211> 17
<212> PRT
<213> human

<400> 3

Arg Ile Asp Pro Thr Asp Ser Tyr Thr Asn Tyr Ser Pro Ser Phe Lys
1 5 10 15

Gly

<210>4
<211>12
<212> PRT

val

Leu

Ile

Arg

50

Gly

Gln

Arg

Gly

GIn

Lys

Asn

35

Ile

His

Trp

Leu

Thr
115

Leu

Ile

20

Trp

Asp

val

Ser

Glu

100

Leu

val

Ser

val

Pro

Thr

Ser

85

Pro

val

Gln

Cys

Arg

Thr

val

70

Leu

Gly

Thr
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Ser

Arg

Gln

Asp

55

Ser

Lys

Tyr

val

Gly

Gly

Leu

40

ser

Ala

Ala

Ser

ser
120

Ala

ser

25

Pro

Tyr

Asp

ser

Ser

105

Ser

Glu val

10

Gly Tyr

Gly Lys

Thr Asn

Lys Ser
75

Asp Thr
90

Thr Trp

ser Tyr Trp Ile Asn

57

Lys

Arg

Gly

TYyr

60

Ile

Gly

ser

Lys
Phe
Leu
45

Ser
Asn

Met

val

Pro

Thr

30

Glu

Pro

Thr

TYyr

Asn
110

Gly
15

Ser
Trp
Ser
Ala
Tyr
95

Trp

Glu

Tyr

Met

Phe

Tyr

80

Cys

Gly
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<213> human

<400> 4

<210>5
<211> 131
<212> PRT
<213> human

<400> 5

GIn val
1

Ser Leu

Trp Ile

Gly Arg

50

Lys Gly

Leu GIn

Ala Arg

Gln Gly

<210> 6
<211> 111
<212> PRT
<213> human

<400> 6
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Leu Glu Pro Gly Eyr Ser ser Thr Trp igr val Asn
1

GlIn

Lys

Asn

35

Ile

His

Trp

Leu

Thr
115

val

Leu

Ile

20

Trp

Asp

val

Ser

Glu

100

Leu

Phe
130

val

ser

val

Pro

Thr

Ser

85

Pro

val

Pro

GIn

Cys

Arg

Thr

val

70

Leu

Gly

Thr

Ser

Arg

GIn

Asp

55

Ser

Lys

Tyr

val

Gly

Gly

Leu

40

Ser

Ala

Ala

Ser

Ser
120

58

Ala
Ser
25

Pro
Tyr
Asp
ser
Ser

105

Ser

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Thr

Ala

val

Tyr

Lys

Asn

ser

75

Thr

Trp

Ser

Lys

Arg

Gly

Tyr

60

Ile

Gly

Ser

Thr

Lys Pro

Phe Thr
30

Leu Glu
45

Ser Pro

Asn Thr

Met Tyr

val Asn

110

Lys Gly

Gly

15

Ser

Trp

Ser

Ala

TYr

95

Trp

Pro

Glu

Tyr

Met

Phe

TYyr

80

Cys

Gly

ser
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Leu

Arg

Ala

Ile

Gly
65

Ser

Asp

<210>7
<211> 13
<212> PRT
<213> human

<400> 7

<210> 8
<211>7
<212> PRT
<213> human

<400> 8

<210> 9
<211> 11
<212> PRT
<213> human

<400> 9

<210> 10

Thr

val

val

Glu

ser

1

val

Thr

Asn

35

Tyr

Arg

ASp

GIn

Leu

Ile

20

Trp

Asp

ser

Glu

Leu
100

Thr

ser

Tyr

Asp

Gly

Ala

85

Phe
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Gln Pro Pro Ser

Cys

GlIn

GIn

Thr

70

Asp

Gly

Ser

Gln

Leu

55

Ser

TYyr

Gly

Gly

Leu

40

Pro

Ala

Tyr

Gly

Asn

25

Pro

Ser

ser

cys

Thr
105

val

10

Ser

Gly

Gly

Leu

Thr

90

Arg

Ser Gly

Ser Asn

Lys Ala

val Ser

60

Ala Ile
75

ser Trp

Leu Thr

10

Tyr Asp Asp GIn geu Pro Ser
1

Ala

Ile

Pro

45

Asp

Arg

Asp

val

Pro

Gly

30

Lys

Arg

Gly

Asp

Leu
110

Thr Ser Trp Asp Asp Ser Leu Asp Ser ggn Leu
1 5

59

Arg
15

Asn
Leu
Phe
Leu
sSer
95

Gly

ser Gly Asn Ser ger Asn Ile Gly Asn Asn Ala val Asn

Gln

Asn

Leu

ser

Gln

80

Leu
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<211> 363
<212> DNA
<213> human

<400> 10

~ Twwe

caaatgcagc
tcctgtaggg
cccgggaaag
agtccatcct
ctgcagtgga
ccgggctata
tca

<210> 11
<211> 15

<212> DNA
<213> human

<400> 11

agctactgga tcaac

<210> 12
<211> 51
<212> DNA
<213> human

<400> 12
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tggtgcagtc tggagcagag
gttctggata caggtttacc
gcctagagtg gatgggcagg
tcaaaggcca cgtcaccgtc
gcagcctgaa ggcctcggac

gcagcacctg gtccgtaaat

-

15

gtgaaaaagc
agctactgga
attgatccta
tcagctgaca
accggcatgt
tggggccagg

aggattgatc ctactgactc ttataccaac tacagtccat ccttcaaagg ¢ 51

<210> 13
<211> 36
<212> DNA
<213> human

<400> 13

ctcgaaccgg getatagcag cacctggtece gtaaat

<210> 14
<211> 394
<212> DNA
<213> human

<400> 14

36

60

ccggggagtc
tcaactgggt
ctgactctta
agtccatcaa
attactgtgc
gaaccctggt

tctgaagatc
gcgccagcetg
taccaactac
cactgcctac
gaggctcgaa

caccgtctcc

60
120
180
240
300
360
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caaatgcagc
tcctgtaggg
cccgggaaag
agtccatcct

ctgcagtgga

ccgggctata
tcagcctceca
<210> 15
<211> 333

<212> DNA
<213> human

<400> 15

ctgcctgtgc
tcctgttetg
ccaggaaagg
gaccgattct
tctgaggatg
ttcggcggag

<210> 16
<211> 39
<212> DNA
<213> human

<400> 16

tggtgcagtc
gttctggata
gcctagagtg
tcaaaggcca

gcagcctgaa

gcagcacctg

ccaagggccc

tgactcagcc
gaaacagctc
ctcccaaact
ctggctccag
aggctgatta
ggaccaggct
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tggagcagag
caggtttacc
gatgggcagg
cgtcaccgtc

ggcctcggac

gtccgtaaat

atcggtcttc

accctcggtg
caacatcgga
cctcatttat
gtctggcacc
ttactgtaca

gaccgtccta

tctggaaaca gctccaacat cggaaataat getgtaaac

<210> 17
<211> 21
<212> DNA
<213> human

<400> 17

tatgatgatc aactgccctc a 21

<210> 18
<211> 33
<212> DNA
<213> human

<400> 18

acatcatggg atgacagcct ggatagtcaa ctg 33

<210> 19

gtgaaaaagc ccggggagtc

agctactgga tcaactgggt

attgatccta ctgactctta

tcagctgaca agtccatcaa

accggcatgt attactgtgc

s

tggggccagg gaaccctggt

CCCC

tctggagccc
aataatgctg
tatgatgatc
tccgectece

tcatgggatg
ggt

39

61

ccaggcagag
taaactggta
aactgccctc
tggccatccg

acagcctgga

tctgaagatc
gcgccagcetg
taccaactac
cactgcctac

gaggctcgaa

caccgtctcc

ggtcaccatc
ccagcagctc
aggggtctct
tgggctccag

tagtcaactg

60
120
180
240
300

360
394

60
120
180
240
300
333
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<211> 119
<212> PRT
<213> mouse

<400> 19
Asp
1
Ser

Trp

Gly

Ser

Thr

<210> 20
<211>5
<212> PRT
<213> mouse

<400> 20

<210> 21
<211> 17
<212> PRT
<213> mouse

<400> 21

val

val

Met

Glu

50

Gly

His

Arg

Thr

Gln

Arg

His

35

Ile

Lys

Leu

Asn

Leu
115
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Ile GIn GIn Pro

Leu
20

Trp

Asp

Ala

ser

Tyr

100

Thr

Ser

val

Pro

Thr

ser

85

Gly

val

Cys Lys

Lys Gln

ser Asp
55

Leu Thr
70
Leu Thr

Sser Gly

Ser Ser

Gly

Ala

Arg

40

Ser

val

Ser

Tyr

Thr

Ser

25

Pro

Tyr

Asp

Glu

Tyr
105

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Phe

Leu

Tyr

GlIn

Asn

ser

75

Ser

Asp

Thr Tyr Trp Met His
1 5

val

Thr

Gly

Tyr

60

Ser

Ala

Tyr

Lys
Phe
Leu
45

Asn
Ser

val

Trp

Pro Gly Ala
15

Thr Thr Tyr
30

Glu Trp Ile
GIn Lys Phe
Thr Ala Tyr

80

Tyr Tyr Cys
95

Gly GlIn Gly
110

Glu Ile Asp Pro Ser Asp Ser Tyr Thr Asn Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 22
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<211> 10
<212> PRT
<213> mouse

<400> 22

<210> 23
<211> 124
<212> PRT
<213> mouse

<400> 23
Asp
1
ser
Trp
Gly
Lys
Met
ser

Thr

<210> 24
<211> 106
<212> PRT
<213> mouse

<400> 24

val

val
Met
Glu
50

Gly
His
Arg

Thr

GIn

Arg

His

35

Ile

Lys

Leu

Asn

Leu
115
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Asn Tyr Gly Ser Gly Tyr Tyr Phe Asp Tyr
1 5 10

Ile

Leu

20

Trp

Asp

Ala

ser

Tyr

100

Thr

Gln

Ser

val

Pro

Thr

Ser

85

Gly

val

GIn

Cys

Lys

ser

Leu

70

Leu

ser

Ser

Pro

Lys

Gln

Asp

55

Thr

Thr

Gly

Ser

Gly

Ala

Arg

40

Ser

val

ser

Tyr

Ala
120

63

Thr Glu
10

Leu

-~ o~

ser Gly
25

Pro Gly
Tyr Thr
Asp Lys
Glu Asp

90

Tyr Phe

105

Lys Thr

Tyr

Gln

Asn

Ser

75

Ser

Asp

Thr

val

Thr
Gly
Tyr
60

Ser
Ala

Tyr

Pro

Lys

Phe

Leu

45

Asn

ser

val

Trp

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly
110

Gly
15

Thr

Trp

Lys

Ala

TYr

95

Gln

Ala

Tyr
i1e
Phe
Tyr
80

Cys

Gly
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Gly
1

Glu
His
Asp

Gly
65

Asp
Phe

<210> 25
<211> 10
<212> PRT
<213> mouse

<400> 25

<210> 26
<211>7
<212> PRT
<213> mouse

<400> 26

<210> 27
<211>9
<212> PRT
<213> mouse

<400> 27

<210> 28

val

Lys

Trp

Thr

50

ser

Ala

Gly

Glu

val

Tyr

35

Ser

Gly

Ala

Gly
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Met Thr Gln Ser Pro Ala

Thr Met Thr Cys Ser Ala
20 25

GIn GIn Lys Ser Gly Thr
40
Lys Leu Ala ggr Gly val

Thr Ser ;%r Ser Leu Thr

Thr ggr Tyr Cys GIn GlIn

Gly Thr Lys Leu Glu Ile
100 105

1

Ile Met
10

Ser Ser

Ser Pro

Pro Ala

Ile Ser
75

Trp Ser
90

Lys

Ser

Ser

Lys

Arg

60

ser

ser

Asp Thr ser Lys %eu Ala ser
1

Ala

val

Arg

45

Phe

Met

Asn

ser Ala Ser Ser Ser val Ser Tyr Met q%s
5

GIn GIn Trp Ser ger Asn Pro Trp Thr
1

64

ser

Ser

30

Trp

Ser

Glu

Pro

Pro

15

Tyr

Ile

Gly

Thr

Trp
95

Gly

Met

TYyr

ser

Glu

80

Thr
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<211> 110
<212> PRT
<213> mouse

<400> 28

Gly val

1

Glu Lys

His Trp

Asp Thr
50

Gly Ser
65

Asp Ala

Phe Gly

<210> 29
<211> 357
<212> DNA
<213> mouse

<400> 29

gacgtccaga
tcctgcaagg
cctggacaag
aatcaaaagt
atgcacctca

ggtagtggct

<210> 30
<211> 15
<212> DNA
<213> mouse

<400> 30

acctactgga tgcac

<210> 31
<211> 51

Glu Met

Thr
20

val

Tyr GIn

35

ser Lys

Gly Thr

Ala Thr

Thr

Met

Gln

Leu

ser

TYyr
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Gln Ser
Thr Cys
Lys Ser
Ala Ser

55
Tyr Ser
70

Tyr Cys

85

Gly Gly

tccagcagcc
cttctggcta
gccttgagtg
tcaagggcaa
gcagcctgac

actactttga

15

Thr

Lys Leu

tgggactgag
caccttcacc
gatcggagag
ggccacattg
atctgaggac
ctactggggc

Ile
10

Pro Ala

Ala
25

ser Ser

Thr Ser

40

Gly val Pro

Leu Thr Ile

Gln Gln Trp

90

Ile
105

Glu Lys

cttgtgaagc
acctactgga
attgatcctt
actgtagaca
tctgeggtct

caaggcacca

65

Ser Ala Pro Gly

15

Met ser

Ser val ser Met

30

ser Tyr

Pro Lys Arg Ile Tyr

45

Trp

Ala Arg Phe Ser Gly ser
60

Ser Ser Met Glu Thr Glu
75 80

Ser Ser Asn Pro Trp Thr

95

Leu
110

Arg Leu Met

ctggggcttc
tgcactgggt
ctgatagtta
aatcctccag
attactgttc

ctctcacagt

agtgagactg
gaagcagagg
tactaactat
cacagcctac
aagaaactac

ctcctca

60
120
180
240
300
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<212> DNA
<213> mouse

<400> 31
gagattgatc cttctgatag ttatactaac tataatcaaa agttcaaggg ¢ 51

<210> 32
<211> 30
<212> DNA
<213> mouse

<400> 32

aactacggta gtggctacta ctttgactac

<210> 33
<211> 373
<212> DNA
<213> mouse

<400> 33

gacgtccaga
tcctgcaagg
cctggacaag
aatcaaaagt
atgcacctca
ggtagtggct
aaaacaacac
<210> 34

<211> 318

<212> DNA
<213> mouse

<400> 34

ggcgttgaga
atgacctgca
acctccccca
ttcagtggca
gatgctgcca

accaaactgg

<210> 35
<211> 30
<212> DNA
<213> mouse

<400> 35

tccagcagcec
cttctggcta
gccttgagtg
tcaagggcaa
gcagcctgac
actactttga

CcCC

tgacacagtc
gtgccagctc
aaagatggat
gtgggtctgg
cttattactg

aaatcaaa

EP 2 383 296 B1

30

tgggactgag
caccttcacc
gatcggagag
ggccacattg
atctgaggac
ctactggggc

gccagcaatc
aagtgtaagt
ttatgacaca
gacctcttac

ccagcagtgg

cttgtgaagc
acctactgga
attgatcctt
actgtagaca
tctgeggtct

caaggcacca

atgtctgcat
tacatgcact
tccaaactgg
tctctcacaa

agtagtaacc

66

ctggggcttc
tgcactgggt
ctgatagtta
aatcctccag
attactgttc

ctctcacagt

ctccagggga
ggtaccagca
cttctggagt
tcagcagcat

cgtggacgtt

agtgagactg
gaagcagagg
tactaactat
cacagcctac
aagaaactac

ctcctcagcec

gaaggtcacc
gaagtcaggc
ccctgetcge
ggagactgaa
cggtggaggc

60
120

‘180

240
300
360
373

60
120
180
240
300
318
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agtgccagct caagtgtaag ttacatgcac 30

<210> 36
<211> 21
<212> DNA
<213> mouse

<400> 36
gacacatcca aactggcttc t 21

<210> 37
<211> 27
<212> DNA
<213> mouse

<400> 37
cagcagtgga gtagtaaccc gtggacg 27

<210> 38
<211> 331
<212> DNA
<213> mouse

25

30

35

<400> 38

ggcgttgaga tgacacagtc gccagcaatc atgtctgcat ctccagggga gaaggtcacc 60
atgacctgca gtgccagctc aagtgtaagt tacatgcact ggtaccagca gaagtcaggc 120
acctccccca aaagatggat ttatgacaca tccaaactgg cttctggagt ccctgctcgce 180
ttcagtggca gtgggtctgg gacctcttac tctctcacaa tcagcagcat ggagactgaa 240
gatgctgcca cttattactg ccagcagtgg agtagtaacc cgtggacgtt cggtggaggc 300
accaaactgg aaatcaaacg gctgatgctg c 331

Claims

1. A method of screening for autoantibodies to the TSH receptor in a sample of body fluid obtained from a subject
suspected of suffering from, susceptible to, having or recovering from autoimmune disease associated with an
immune reaction to the TSH receptor, said method comprising:

45

50

55

(a) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
human monoclonal or recombinant antibody, or one or more fragments thereof, reactive with the TSH receptor,
or a further antibody or fragment thereof for the TSH receptor which competes for binding to the TSH receptor
with said human monoclonal or recombinant antibody or fragment thereof, wherein said first molecule is char-
acterised by an inhibitory activity with respect to 125 labelled TSH binding to the TSH receptor determined
using TSH receptor-coated tubes of at least 15 units of International Standard NIBSC 90/672 per mg; and a
second molecule of said binding pair is a full length TSH receptor, one or more epitopes of a TSH receptor or
a polypeptide comprising one or more epitopes of a TSH receptor;

(b) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) autoantibodies to the TSH receptor present in said sample, or (ii)
said human monoclonal or recombinant antibody or one or more fragments thereof, or said further antibody or
fragment thereof for the TSH receptor, and

(c) monitoring the interaction of said second molecule of said binding pair with said autoantibodies present in
said sample, thereby providing an indication of the presence of said autoantibodies to the TSH receptor in said
sample.
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2. Anin vitro method of assaying TSH and related ligands, said method comprising:

(a) providing a sample suspected of containing, or containing TSH or related ligands;

(b) providing one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a
human monoclonal or recombinant antibody or one or more fragments thereof, reactive with the TSH receptor,
or a further antibody or fragment thereof for the TSH receptor and which competes for binding to the TSH
receptor with said human monoclonal or recombinant antibody or fragment thereof, wherein said first molecule
is characterised by an inhibitory activity with respect to 125 labelled TSH binding to the TSH receptor determined
using TSH receptor-coated tubes of at least 15 units of International Standard NIBSC 90/672 per mg; and a
second molecule of said binding pair is a full length TSH receptor, one or more epitopes of a TSH receptor or
a polypeptide comprising one or more epitopes of a TSH receptor;

(c) contacting said sample with said one or more pairs of binding molecules so as to permit said second molecule
of said binding pair to interact with either (i) TSH or related ligands present in said sample, or (ii) said human
monoclonal or recombinant antibody, or one or more fragments thereof, or said further antibody or fragments
thereof for the TSH receptor and;

(d) monitoring the interaction of said second molecule of said binding pair with TSH or related ligands present
in said sample, thereby providing an indication of the presence of TSH or related ligands in said sample.

3. AKkitfor screening for autoantibodies to the TSH receptor in a sample of body fluid obtained from a subject suspected
of suffering from, susceptible to, having or recovering from autoimmune disease associated with an immune reaction
to the TSH receptor, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a human
monoclonal or recombinant antibody or one or more fragments thereof, reactive with the TSH receptor, or a
further antibody or fragment thereof for the TSH receptor and which competes for binding to the TSH receptor
with said human monoclonal or recombinant antibody or fragment thereof wherein said first molecule is char-
acterised by an inhibitory activity with respect to 125/ |abelled TSH binding to the TSH receptor determined
using TSH receptor-coated tubes of at least 15 units of International Standard NIBSC 90/672 per mg; and a
second molecule of said binding pair is a full length TSH receptor, one or more epitopes of a TSH receptor or
a polypeptide comprising one or more epitopes of a TSH receptor;

(b) means for contacting said sample of body fluid from said subject, with said one or more pairs of binding
molecules so as to permit said second molecule of said binding pair to interact with either (i) autoantibodies to
the TSH receptor present in said sample, or (ii) said human monoclonal or recombinant antibody, or one or
more fragments thereof, or said further antibody or fragment thereof for the TSH receptor and;

(c) means for monitoring the interaction of said second molecule of said binding pair with said autoantibodies
present in said sample, thereby providing an indication of the presence of said autoantibodies to the TSH
receptor in said sample.

4. Akitaccording to claim 3 wherein the first molecule of said binding pair comprises a human monoclonal or recombinant
antibody for the TSH receptor or fragment thereof, which has an affinity for the TSH receptor of 1010 molar-! or greater.

5. AKkit for assaying TSH or related ligands, said kit comprising:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a human
monoclonal antibody or one or more fragments thereof, reactive with the TSH receptor, or a further antibody or
a fragment thereof, for the TSH receptor and which competes for binding to the TSH receptor with said human
monoclonal or recombinant antibody or fragment thereof wherein said first molecule is characterised by an
inhibitory activity with respect to 125| labelled TSH binding to the TSH receptor determined using TSH receptor-
coated tubes of at least 15 units of International Standard NIBSC 90/672 per mg; and a second molecule of
said binding pair is a full length TSH receptor, one or more epitopes of a TSH receptor or a polypeptide comprising
one or more epitopes of a TSH receptor;

(b) means for contacting a sample suspected of containing or containing TSH or related ligands with said one
or more pairs of binding molecules so as to permit said second molecule of said binding pair to interact with
either (i) TSH or related ligands present in said sample, or (ii) human monoclonal or recombinant antibody, or
one or more fragment, thereof, or said further antibody or fragments thereof for the TSH receptor and;

(c) means for monitoring the interaction of said second molecule of said binding pair with TSH or related ligands
present in said sample, thereby providing an indication of the presence of TSH or related ligands in said sample.
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A kit for identifying a further antibody or fragment thereof for the TSH receptor, which further antibody or fragment
thereof is capable of binding to the TSH receptor and which competes for binding to the TSH receptor with a human
monoclonal or recombinant antibody, or one or more fragments thereof, reactive with the TSH receptor, which kit
comprises:

(a) one or more pairs of binding molecules, wherein a first molecule of said binding pair comprises a human
monoclonal or recombinant antibody or fragment thereof for the TSH receptor, wherein said first molecule is
characterised by an inhibitory activity with respect to 29| labelled TSH binding to the TSH receptor determined
using TSH receptor-coated tubes of at least 15 units of International Standard NIBSC 90/672 per mg; and a
second molecule of said binding pair is a full length TSH receptor, one or more epitopes of a TSH receptor or
a polypeptide comprising one or more epitopes of a TSH receptor;

(b) means for contacting said one or more pairs of binding molecules of (a) with a further binding molecule to
be assayed as a potential further antibody for the TSH receptor which competes for binding to the TSH receptor
with said first molecule of said binding pair of (a), so as to permit said second molecule of said binding pair of
(a) to interact with either (i) said further binding molecule, or (ii) said first molecule of said binding pair of (a); and
(c) means for monitoring the interaction of said second molecule of said binding pair of (a) with said further
binding molecule, and thereby assessing whether said further binding molecule competes for binding to the
TSH receptor with said first molecule of said binding pair of (a).

A method according to any one of claims 1 to 2 or a kit according to any one of claims 3 to 6 wherein the human
monoclonal or recombinant antibody or one or more fragments thereof is characterised by an inhibitory activity
with respect to 125] labelled TSH binding to the TSH receptor determined using TSH receptor-coated tubes, of at
least 30 units of International Standard NIBSC 90/672 per mg, or wherein the inhibitory activity with respect to 125]
labelled TSH binding to the TSH receptor is at least 120 units of International Standard NIBSC 90/672 per mg.

A method according to any one of claims 1 to 2 or a kit according to any one of claims 3 to 6 wherein the human
monoclonal or recombinant antibody or one or more fragments thereof is characterised by a stimulatory activity
with respect to cAMP production by CHO cells expressing approximately 50,000 human TSH receptors per cell of
at least 30 units of International Standard NIBSC 90/672 per mg, or wherein the stimulatory activity with respect to
cAMP production by CHO cells expressing approximately 50,000 TSH receptors per cell is at least 240 units of
International Standard NIBSC 90/672 per mg.

A method according to any one of claims 1 to 2 or a kit according to any one of claims 3 to 6 wherein the human
monoclonal or recombinant antibody or one or more fragments thereof is characterised by:

(a) an inhibitory activity with respect to 129] labelled TSH binding to the TSH receptor determined using TSH
receptor-coated tubes, of at least 30 units of International Standard NIBSC 90/672 per mg; and

(b) a stimulatory activity with respect to cAMP production by CHO cells expressing approximately 50,000 human
TSH receptors per cell of at least 50 units of International Standard NIBSC 90/672 per mg.

A method according to any one of claims 1 to 2 or a kit according to any one of claims 3, 4, 5 or 6, wherein the
further antibody or fragment thereof comprises the characteristics as defined for the human monoclonal or recom-
binant antibody in any one of claims 1 to 3 or 5 to 6.

Patentanspriiche

Verfahren zum Screening auf Autoantikorper gegen den TSH-Rezeptor in einer Kérperflissigkeitsprobe, erhalten
von einem Patienten, der vermutlich an einer mit einer Inmunreaktion gegen den TSH-Rezeptor assoziierten Au-
toimmunkrankheit leidet, dafiir anfallig ist, daran leidet oder sich davon erholt, wobei das Verfahren Folgendes
umfasst:

(a) Bereitstellen von einem oder mehr Bindungsmolekilpaar(en), wobei ein erstes Moleklll des Bindungspaars
Folgendes umfasst: einen humanen monoklonalen oder rekombinanten Antikérper oder ein oder mehr Frag-
ment(e) davon, reaktiv mit dem TSH-Rezeptor, oder einen weiteren Antikorper oder ein Fragment davon fir
den TSH-Rezeptor, der/das um eine Bindung an den TSH-Rezeptor mit dem humanen monoklonalen oder
rekombinanten Antikérper oder Fragment davon konkurriert, wobei das erste Molekiil gekennzeichnet ist
durch eine inhibitorische Aktivitdt bezogen auf die mit 125| markierte TSH-Bindung an den TSH-Rezeptor,
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bestimmt mit TSH-Rezeptor beschichteten Rdhrchen von mindestens 15 Einheiten des Internationalen Stan-
dards NIBSC 90/672 pro mg; und ein zweites Molekul des Bindungspaars ein TSH-Rezeptor voller Lange, ein
oder mehr Epitop(e) von einem TSH-Rezeptor oder ein Polypeptid, umfassend ein oder mehr Epitop(e) von
einem TSH-Rezeptor, ist;

(b) Inkontaktbringen der Probe mit dem einen oder mehr Bindungsmolekilpaar(en) dergestalt, um dem zweiten
Molekll des Bindungspaars zu erlauben, mit entweder (i) Autoantikérpern gegen den in der Probe vorliegenden
TSH-Rezeptor, oder (ii) dem humanen monoklonalen oder rekombinanten Antikérper oder einem oder mehr
Fragment(en) davon, oder dem weiteren Antikorper oder Fragmentdavon fiir den TSH-Rezeptor zu interagieren,
und

(c) Uberwachen der Interaktion des zweiten Molekiils des Bindungspaars mit den in der Probe vorliegenden
Autoantikérpern, wodurch ein Hinweis auf das Vorliegen von den Autoantikdrpern gegen den TSH-Rezeptor in
der Probe bereitgestellt wird.

In-vitro-Verfahren zur Bestimmung von TSH und verwandten Liganden, wobei das Verfahren Folgendes umfasst:

(a) Bereitstellen einer Probe, die vermutlich TSH oder verwandte Liganden enthalt, oder TSH oder verwandte
Liganden enthalt;

(b) Bereitstellen von einem oder mehr Bindungsmolekilpaar(en), wobei ein erstes Moleklll des Bindungspaars
Folgendes umfasst: einen humanen monoklonalen oder rekombinanten Antikorper, oder ein oder mehr Frag-
ment(e) davon, reaktiv mit dem TSH-Rezeptor, oder einen weiteren Antikorper oder ein Fragment davon fir
den TSH-Rezeptor, und der/das um eine Bindung an den TSH-Rezeptor mit dem humanen monoklonalen oder
rekombinanten Antikérper oder Fragment davon konkurriert, wobei das erste Molekiil gekennzeichnet ist
durch eine inhibitorische Aktivitdt bezogen auf die mit 125| markierte TSH-Bindung an den TSH-Rezeptor,
bestimmt mit TSH-Rezeptor beschichteten Rdhrchen von mindestens 15 Einheiten des Internationalen Stan-
dards NIBSC 90/672 pro mg; und ein zweites Molekul des Bindungspaars ein TSH-Rezeptor voller Lange, ein
oder mehr Epitop(e) von einem TSH-Rezeptor oder ein Polypeptid, umfassend ein oder mehr Epitop(e) von
einem TSH-Rezeptor, ist;

(c) Inkontaktbringen der Probe mit dem einen oder mehr Bindungsmolekilpaar(en) dergestalt, um dem zweiten
Molekll des Bindungspaars zu erlauben, mit entweder (i) dem in der Probe vorliegenden TSH oder verwandten
Liganden, oder (ii) dem humanen monoklonalen oder rekombinanten Antikdrper oder einem oder mehr Frag-
ment(en) davon, oder dem weiteren Antikorper oder Fragmenten davon fir den TSH-Rezeptor zu interagieren,
und

(d) Uberwachen der Interaktion des zweiten Molekiils des Bindungspaars mit dem in der Probe vorliegenden
TSH oder verwandten Liganden, wodurch ein Hinweis auf das Vorliegen von TSH oder verwandten Liganden
in der Probe bereitgestellt wird.

3. Kitzum Screening auf Autoantikdrper gegen den TSH-Rezeptor in einer Kérperflissigkeitsprobe, erhalten von einem
Patienten, der vermutlich an einer mit einer Immunreaktion gegen den TSH-Rezeptor assoziierten Autoimmunkrank-
heit leidet, dafiir anfallig ist, daran leidet oder sich davon erholt, wobei das Kit Folgendes umfasst:
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(a) ein oder mehr Bindungsmolekiilpaar(e), wobei ein erstes Molekiil des Bindungspaars Folgendes umfasst:
einen humanen monoklonalen oder rekombinanten Antikdrper oder ein oder mehr Fragment(e) davon, reaktiv
mit dem TSH-Rezeptor, oder einen weiteren Antikdrper oder ein Fragment davon fiir den TSH-Rezeptor, und
der/das um eine Bindung an den TSH-Rezeptor mitdem humanen monoklonalen oderrekombinanten Antikorper
oder Fragment davon konkurriert, wobei das erste Molekil gekennzeichnet ist durch eine inhibitorische Ak-
tivitat bezogen auf die mit 25| markierte TSH-Bindung an den TSH-Rezeptor, bestimmt mit TSH-Rezeptor
beschichteten Réhrchen von mindestens 15 Einheiten des Internationalen Standards NIBSC 90/672 pro mg;
und ein zweites Molekil des Bindungspaars ein TSH-Rezeptor voller Lange, ein oder mehr Epitop(e) von einem
TSH-Rezeptor oder ein Polypeptid, umfassend ein oder mehr Epitop(e) von einem TSH-Rezeptor, ist;

(b) Mittel zum Inkontaktbringen der Korperflissigkeitsprobe von dem Patienten mit dem einen oder mehr Bin-
dungsmolekilpaar(en) dergestalt, um dem zweiten Molekil des Bindungspaars zu erlauben, mit entweder (i)
Autoantikérpern gegen den in der Probe vorliegenden TSH-Rezeptor, oder (ii) dem humanen monoklonalen
oder rekombinanten Antikorper oder einem oder mehr Fragment(en) davon oder dem weiteren Antikorper oder
Fragment davon fiir den TSH-Rezeptor zu interagieren, und

(c) Mittel zum Uberwachen der Interaktion des zweiten Molekiils des Bindungspaars mit den in der Probe
vorliegenden Autoantikdrpern, wodurch ein Hinweis auf das Vorliegen von Autoantikérpern gegen den TSH-
Rezeptor in der Probe bereitgestellt wird.
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Kit nach Anspruch 3, wobei das erste Molekiildes Bindungspaars einen humanen monoklonalen oder rekombinanten
Antikorper fir den TSH-Rezeptor oder das Fragment davon umfasst, der/das eine Affinitdt zum TSH-Rezeptor von
1010 mol! oder gréRer aufweist.

Kit zur Bestimmung von TSH oder verwandten Liganden, wobei das Kit Folgendes umfasst:

(a) ein oder mehr Bindungsmolekilpaar(e), wobei ein erstes Molekiil des Bindungspaars Folgendes umfasst:
einen humanen monoklonalen Antikdrper oder ein oder mehr Fragment(e)davon, reaktiv mitdem TSH-Rezeptor,
oder einen weiteren Antikérper oder ein Fragment davon, fiir den TSH-Rezeptor, und der/das um eine Bindung
an den TSH-Rezeptor mit dem humanen monoklonalen oder rekombinanten Antikdrper oder Fragment davon
konkurriert, wobei das erste Molekill gekennzeichnet ist durch eine inhibitorische Aktivitat bezogen auf die
mit 125] markierte TSH-Bindung an den TSH-Rezeptor, bestimmt mit TSH-Rezeptor beschichteten Réhrchen
von mindestens 15 Einheiten des Internationalen Standards NIBSC 90/672 pro mg; und ein zweites Molekdl
des Bindungspaars ein TSH-Rezeptor voller Lange, ein oder mehr Epitop(e) von einem TSH-Rezeptor oder
ein Polypeptid, umfassend ein oder mehr Epitop(e) von einem TSH-Rezeptor, ist;

(b) Mittel zum Inkontaktbringen einer Probe, die vermutlich TSH oder verwandte Liganden enthalt oder TSH
oder verwandte Liganden enthalt, mit dem einen oder mehr Bindungsmolekilpaar(en) dergestalt, um dem
zweiten Molekiil des Bindungspaars zu erlauben, mit entweder (i) dem in der Probe vorliegenden TSH oder
verwandten Liganden, oder (ii) dem humanen monoklonalen oder rekombinanten Antikdrper oder einem oder
mehr Fragment(en) davon oder dem weiteren Antikérper oder Fragmenten davon fiir den TSH-Rezeptor zu
interagieren, und

(c) Mittel zum Uberwachen der Interaktion des zweiten Molekiils des Bindungspaars mit dem in der Probe
vorliegenden TSH oder verwandten Liganden, wodurch ein Hinweis auf das Vorliegen von TSH oder verwandten
Liganden in der Probe bereitgestellt wird.

Kit zum Identifizieren eines weiteren Antikorpers oder Fragments davon fir den TSH-Rezeptor, welcher weitere
Antikorper oder welches Fragment davon zum Binden an den TSH-Rezeptor fahig ist, und der/das um eine Bindung
an den TSH-Rezeptor mit einem humanen monoklonalen oder rekombinanten Antikérper, oder einem oder mehr
Fragment(en) davon, reaktiv mit dem TSH-Rezeptor, konkurriert, welches Kit Folgendes umfasst:

(a) ein oder mehr Bindungsmolekilpaar(e), wobei ein erstes Molekiil des Bindungspaars Folgendes umfasst:
einen humanen monoklonalen oder rekombinanten Antikérper, oder ein Fragment davon fiir den TSH-Rezeptor,
wobei das erste Molekiil gekennzeichnet ist durch eine inhibitorische Aktivitat bezogen auf die mit 128 mar-
kierte TSH-Bindung an den TSH-Rezeptor, bestimmt mit TSH-Rezeptor beschichteten Réhrchen von mindes-
tens 15 Einheiten des Internationalen Standards NIBSC 90/672 pro mg; und ein zweites Molekil des Bindungs-
paars ein TSH-Rezeptor voller Lange, ein oder mehr Epitop(e) von einem TSH-Rezeptor oder ein Polypeptid,
umfassend ein oder mehr Epitop(e) von einem TSH-Rezeptor, ist;

(b) Mittel zum Inkontaktbringen des einen oder mehr Bindungsmolekiilpaars/Bindungsmolekiilpaaren von (a)
mit einem weiteren Bindungsmolekil zur Bestimmung als einen potenziellen weiteren Antikorper flr den TSH-
Rezeptor, der um eine Bindung an den TSH-Rezeptor mit dem ersten Molekil des Bindungspaars von (a)
dergestalt konkurriert, um dem zweiten Molekil des Bindungspaars von (a) zu erlauben, mit entweder (i) dem
weiteren Bindungsmolekl, oder (ii) dem ersten Molekil des Bindungspaars von (a) zu interagieren; und

(c) Mittel zum Uberwachen der Interaktion des zweiten Molek(ils des Bindungspaars von (a) mit dem weiteren
Bindungsmolekiil, und dadurch Beurteilung, ob das weitere Bindungsmolekil um die Bindung an den TSH-
Rezeptor mit dem ersten Molekill des Bindungspaars von (a) konkurriert.

Verfahren nach einem der Anspriiche 1 bis 2 oder ein Kit nach einem der Anspriiche 3 bis 6, wobei der humane
monoklonale oder rekombinante Antikdrper oder ein oder mehr Fragment(e) davon gekennzeichnet ist/sind durch
eine inhibitorische Aktivitat bezogen auf die mit 25| markierte TSH-Bindung an den TSH-Rezeptor, bestimmt mit
TSH-Rezeptor beschichteten Réhrchen von mindestens 30 Einheiten des Internationalen Standards NIBSC 90/672
pro mg, oder wobei die inhibitorische Aktivitit bezogen auf die mit 125| markierte TSH-Bindung an den TSH-Rezeptor
bei mindestens 120 Einheiten des Internationalen Standards NIBSC 90/672 pro mg liegt.

Verfahren nach einem der Anspriiche 1 bis 2 oder ein Kit nach einem der Anspriiche 3 bis 6, wobei der humane
monoklonale oder rekombinante Antikdrper oder ein oder mehr Fragment(e) davon gekennzeichnet ist/sind durch
eine stimulatorische Aktivitat bezogen auf die cAMP-Produktion durch CHO-Zellen, die ca. 50000 humane TSH-
Rezeptoren pro Zelle von mindestens 30 Einheiten des Internationalen Standards NIBSC 90/672 pro mg exprimieren,
oder wobei die stimulatorische Aktivitdt bezogen auf die cAMP-Produktion durch CHO-Zellen, die ca. 50000 TSH-
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Rezeptoren pro Zelle exprimieren, bei mindestens 240 Einheiten des Internationalen Standards NIBSC 90/672 pro
mg liegt.

9. Verfahren nach einem der Anspriiche 1 bis 2 oder ein Kit nach einem der Anspriiche 3 bis 6, wobei der humane
monoklonale oder rekombinante Antikdrper oder ein oder mehr Fragment(e) davon gekennzeichnet ist/sind durch:

(a) eine inhibitorische Aktivitat bezogen aufdie mit 125 markierte TSH-Bindung an den TSH-Rezeptor, bestimmt
mit TSH-Rezeptor beschichteten Réhrchen von mindestens 30 Einheiten des Internationalen Standards NIBSC
90/672 pro mg; und

(b) eine stimulatorische Aktivitat bezogen auf die cAMP-Produktion durch CHO-Zellen, die ca. 50000 humane
TSH-Rezeptoren pro Zelle von mindestens 50 Einheiten des Internationalen Standards NIBSC 90/672 pro mg
exprimieren.

10. Verfahren nach einem der Anspriiche 1 bis 2 oder ein Kit nach einem der Anspriiche 3, 4, 5 oder 6, wobei der
weitere Antikorper oder das Fragment davon die Merkmale wie fir den humanen monoklonalen oder rekombinanten
Antikorper nach einem der Anspriiche 1 bis 3 oder 5 bis 6 definiert umfasst.

Revendications

1. Procédé de criblage d’auto-anticorps dirigés contre le récepteur TSH dans un échantillon de liquide biologique
obtenu chez un sujet suspecté de souffrir de, prédisposé a, ayant ou se rétablissant d’'une maladie auto-immune
associée a une réaction immunitaire au récepteur TSH, ledit procédé comprenant :

(a) l'obtention d’une ou de plusieurs paires de molécules de liaison, dans lesquelles une premiere molécule de
ladite paire de liaison comprend un anticorps monoclonal ou recombinant humain, ou un ou plusieurs fragments
de celui-ci, réactifs avec le récepteur TSH, ou un autre anticorps ou un fragment de celui-ci dirigé contre le
récepteur TSH qui entre en compétition pour la liaison au récepteur TSH avec ledit anticorps monoclonal ou
recombinant humain ou un fragment de celui-ci, ladite premiére molécule étant caractérisée par une activité
inhibitrice relativement a la TSH marquée a I'l125 se liant au récepteur TSH, déterminée au moyen de tubes a
essai revétus du récepteur TSH a raison d’au moins 15 unités de la norme internationale du NIBSC 90/672 par
mg ; et une seconde molécule de ladite paire de liaison étant un récepteur TSH pleine longueur, un ou plusieurs
épitopes d’un récepteur TSH, ou un polypeptide comprenant un ou plusieurs épitopes d’un récepteur TSH ;
(b) la mise en contact dudit échantillon avec ladite ou lesdites paires de molécules de liaison de maniére a
permettre a ladite seconde molécule de ladite paire de liaison d’interagir avec soit (i) des auto-anticorps dirigés
contre le récepteur TSH présents dans ledit échantillon, soit (ii) ledit anticorps monoclonal ou recombinant
humain ou un ou plusieurs fragments de celui-ci, ou ledit autre anticorps ou un fragment de celui-ci dirigé contre
le récepteur TSH, et

(c) lasurveillance de l'interaction de ladite seconde molécule de ladite paire de liaison avec lesdits auto-anticorps
présents dans ledit échantillon, ce quifournit une indication de la présence desdits auto-anticorps dirigés contre
le récepteur TSH dans ledit échantillon.

2. Procédé in vitro de dosage de TSH et de ligands apparentés, ledit procédé comprenant :

(a) 'obtention d’un échantillon suspecté de contenir, ou contenant TSH ou des ligands apparentés ;

(b) r'obtention d’une ou de plusieurs paires de molécules de liaison, dans lesquelles une premiere molécule de
ladite paire de liaison comprend un anticorps monoclonal ou recombinant humain ou un ou plusieurs fragments
de celui-ci, réactifs avec le récepteur TSH, ou un autre anticorps ou un fragment de celui-ci dirigé contre le
récepteur TSH et qui entre en compétition pour la liaison au récepteur TSH avec ledit anticorps monoclonal ou
recombinant humain, ou un fragment de celui-ci, ladite premiére molécule étant caractérisée par une activité
inhibitrice relativement & TSH marquée a I'1'25 se liant au récepteur TSH, déterminée au moyen de tubes &
essai revétus du récepteur TSH a raison d’au moins 15 unités de la norme internationale du NIBSC 90/672 par
mg ; et une seconde molécule de ladite paire de liaison étant un récepteur TSH pleine longueur, un ou plusieurs
épitopes d’un récepteur TSH, ou un polypeptide comprenant un ou plusieurs épitopes d’un récepteur TSH ;
(c) la mise en contact dudit échantillon avec ladite ou lesdites paires de molécules de liaison de maniére a
permettre a ladite seconde molécule de ladite paire de liaison d’interagir avec soit (i) TSH ou des ligands
apparentés présents dans ledit échantillon, soit (ii) ledit anticorps monoclonal ou recombinant humain, ou un
ou plusieurs fragments de celui-ci, ou ledit autre anticorps ou des fragments de celui-ci dirigés contre le récepteur
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TSH et ;

(d) la surveillance de I'interaction de ladite seconde molécule de ladite paire de liaison avec TSH ou des ligands
apparentés présents dans ledit échantillon, ce qui fournit une indication de la présence de TSH ou de ligands
apparentés dans ledit échantillon.

3. Kit de criblage d’auto-anticorps dirigés contre le récepteur TSH dans un échantillon de liquide biologique obtenu
chez un sujet suspecté de souffrir de, prédisposé a, ayant ou se rétablissant d’'une maladie auto-immune associée
a une réaction immunitaire au récepteur TSH, ledit kit comprenant :

(a) une ou plusieurs paires de molécules de liaison, dans lesquelles une premiére molécule de ladite paire de
liasison comprend un anticorps monoclonal ou recombinant humain, ou un ou plusieurs fragments de celui-ci,
réactifs avec le récepteur TSH, ou un autre anticorps ou un fragment de celui-ci dirigé contre le récepteur TSH
et qui entre en compétition pour la liaison au récepteur TSH avec ledit anticorps monoclonal ou recombinant
humain ou un fragment de celui-ci, ladite premiére molécule étant caractérisée par une activité inhibitrice
relativement 2 TSH marquée & I'l125 se liant au récepteur TSH, déterminée au moyen de tubes & essai revétus
du récepteur TSH a raison d’au moins 15 unités de la norme internationale du NIBSC 90/672 par mg ; et une
seconde molécule de ladite paire de liaison étant un récepteur TSH pleine longueur, un ou plusieurs épitopes
d’un récepteur TSH, ou un polypeptide comprenant un ou plusieurs épitopes d’un récepteur TSH ;

(b) un moyen de mise en contact dudit échantillon de liquide biologique dudit sujet, avec ladite ou lesdites paires
de molécules de liaison de maniére a permettre a ladite seconde molécule de ladite paire de liaison d’interagir
avec soit (i) des auto-anticorps dirigés contre le récepteur TSH présents dans ledit échantillon, soit (ii) ledit
anticorps monoclonal ou recombinant humain, ou un ou plusieurs fragments de celui-ci, ou ledit autre anticorps
ou un fragment de celui-ci dirigé contre le récepteur TSH et ;

(c) un moyen de surveillance de I'interaction de ladite seconde molécule de ladite paire de liaison avec lesdits
auto-anticorps présents dans ledit échantillon, ce quifournit une indication de la présence desdits auto-anticorps
dirigés contre le récepteur TSH dans ledit échantillon.

4. Kit selon la revendication 3, dans lequel la premiére molécule de ladite paire de liaison comprend un anticorps
monoclonal ou recombinant humain dirigé contre le récepteur TSH ou un fragment de celui-ci, qui posséde une
affinité pour le récepteur TSH de 1010 molaire™! ou plus.

5. Kit de dosage de TSH ou de ligands apparentés, ledit kit comprenant :

(a) une ou plusieurs paires de molécules de liaison, dans lesquelles une premiére molécule de ladite paire de
liaison comprend un anticorps monoclonal humain ou un ou plusieurs fragments de celui-ci, réactifs avec le
récepteur TSH, ou un autre anticorps ou un fragment de celui-ci, dirigé contre le récepteur TSH, et qui entre
en compétition pour la liaison au récepteur TSH avec ledit anticorps monoclonal ou recombinant humain ou un
fragment de celui-ci, ladite premiére molécule étant caractérisée par une activité inhibitrice relativement a TSH
marquée a I'l'25 se liant au récepteur TSH, déterminée au moyen de tubes a essai revétus du récepteur TSH
a raison d’au moins 15 unités de la norme internationale du NIBSC 90/672 par mg ; et une seconde molécule
de ladite paire de liaison étant un récepteur TSH pleine longueur, un ou plusieurs épitopes d’un récepteur TSH,
ou un polypeptide comprenant un ou plusieurs épitopes d’un récepteur TSH ;

(b) un moyen de mise en contact d’'un échantillon suspecté de contenir ou contenant TSH ou des ligands
apparentés avec ladite ou lesdites paires de molécules de liaison de maniére a permettre a ladite seconde
molécule de ladite paire de liaison d’interagir avec soit (i) TSH ou des ligands apparentés présents dans ledit
échantillon, soit (ii) 'anticorps monoclonal ou recombinant humain, ou un ou plusieurs fragments de celui-ci,
ou ledit autre anticorps ou des fragments de celui-ci dirigés contre le récepteur TSH et ;

(c) un moyen de surveillance de linteraction de ladite seconde molécule de ladite paire de liaison avec TSH
ou des ligands apparentés présents dans ledit échantillon, ce qui fournit une indication de la présence de TSH
ou de ligands apparentés dans ledit échantillon.

6. Kit d’identification d’un autre anticorps ou d’un fragment de celui-ci dirigé contre le récepteur TSH, lequel autre
anticorps ou fragment de celui-ci est capable de se lier au récepteur TSH et entre en compétition pour la liaison au
récepteur TSH avec un anticorps monoclonal ou recombinant humain, ou un ou plusieurs fragments de celui-ci,
réactifs avec le récepteur TSH, ledit kit comprenant :

(a) une ou plusieurs paires de molécules de liaison, dans lesquelles une premiére molécule de ladite paire de
liaison comprend un anticorps monoclonal ou recombinant humain ou un fragment de celui-ci dirigé contre le
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récepteur TSH, ladite premiére molécule étant caractérisée par une activité inhibitrice relativement a TSH
marquée a I'l'25 se liant au récepteur TSH, déterminée au moyen de tubes a essai revétus du récepteur TSH
a raison d’au moins 15 unités de la norme internationale du NIBSC 90/672 par mg ; et une seconde molécule
de ladite paire de liaison étant un récepteur TSH pleine longueur, un ou plusieurs épitopes d’un récepteur TSH,
ou un polypeptide comprenant un ou plusieurs épitopes d’un récepteur TSH ;

(b) un moyen de mise en contact de ladite ou desdites paires de molécules de liaison de (a) avec une autre
molécule de liaison a doser en tant qu’autre anticorps potentiel dirigé contre le récepteur TSH qui entre en
compétition pour la liaison au récepteur TSH avec ladite premiére molécule de ladite paire de liaison de (a), de
maniére a permettre ladite seconde molécule de ladite paire de liaison de (a) d’interagir avec soit (i) ladite autre
molécule de liaison, soit (ii) ladite premiere molécule de ladite paire de liaison de (a) ; et

(c) un moyen de surveillance de l'interaction de ladite seconde molécule de ladite paire de liaison de (a) avec
ladite autre molécule de liaison, ce qui permet d’évaluer si ladite autre molécule de liaison entre en compétition
pour la liaison au récepteur TSH avec ladite premiére molécule de ladite paire de liaison de (a).

Procédé selon 'une quelconque des revendications 1 a 2 ou kit selon 'une quelconque des revendications 3 a 6,
dans lequel 'anticorps monoclonal ou recombinant humain ou un ou plusieurs fragments de celui-ci sont caracté-
risés par une activité inhibitrice relativement & TSH marquée a I'1'25 se liant au récepteur TSH, déterminée au
moyen de tubes a essai revétus du récepteur TSH, a raison d’au moins 30 unités de la norme internationale du
NIBSC 90/672 par mg, ou dans lequel I'activité inhibitrice relativement & TSH marquée & I'l'25 se liant au récepteur
TSH est d’au moins 120 unités de la norme internationale du NIBSC 90/672 par mg.

Procédé selon 'une quelconque des revendications 1 a 2 ou kit selon 'une quelconque des revendications 3 a 6,
dans lequel 'anticorps monoclonal ou recombinant humain ou un ou plusieurs fragments de celui-ci sont caracté-
risés par une activité de stimulation relativement a la production d’AMP cyclique par des cellules CHO exprimant
approximativement 50 000 récepteurs TSH humains par cellule a raison d’au moins 30 unités de la norme interna-
tionale du NIBSC 90/672 par mg, ou dans lequel I'activité de stimulation relativement a la production d’AMP cyclique
par des cellules CHO exprimant approximativement 50 000 récepteurs TSH par cellule est d’au moins 240 unités
de la norme internationale du NIBSC 90/672 par mg.

Procédé selon 'une quelconque des revendications 1 a 2 ou kit selon 'une quelconque des revendications 3 a 6,
dans lequel 'anticorps monoclonal ou recombinant humain ou un ou plusieurs fragments de celui-ci sont caracté-
risés par:

(a) une activité inhibitrice relativement & TSH marquée a I'l'25 se liant au récepteur TSH, déterminée au moyen
de tubes a essai revétus du récepteur TSH, a raison d’au moins 30 unités de la norme internationale du NIBSC
90/672 par mg ; et

(b) une activité de stimulation relativement a la production d’AMP cyclique par des cellules CHO exprimant
approximativement 50 000 récepteurs TSH humains par cellule a raison d’au moins 50 unités de la norme
internationale du NIBSC 90/672 par mg.

10. Procédé selon 'une quelconque des revendications 1 a 2 ou kit selon 'une quelconque des revendications 3, 4, 5

ou 6, dans lequel I'autre anticorps ou un fragment de celui-ci comprend les caractéristiques telles que définies pour
I'anticorps monoclonal ou recombinant humain dans 'une quelconque des revendications 1 a 3ou 5 a 6.
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Figure 1

T

1 10 100 1000
ng/mL IgG or Fab -

Inhibition of labelled TSH binding to TSHR coated tubes by hMAb
TSHR1 IgG and Fab. The control IgG was a human monoclonal

autoantibody to GADgs.
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Figure 2 Thyroid stimulating activities of hMAb TSHR1 IgG and Fab, porcine

TSH (70 units/mg; pTSH), recombinant human TSH (6.7 units/mg;
hTSH) and a control monoclonal antibody (MAb: a human monoclonal

autoantibody to thyroid peroxidase (2G4)). Basal = cAMP produced in

the presence of NaCl free Hanks Buffered Salt Solution only.
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Figure 3 Effect of lymphocyte donor serum on inhibition of TSH binding to the

TSHR and on stimulation of cyclic AMP in TSHR transfected CHO
cells. In the case of the binding inhibition assay the serum was diluted
in a pool of healthy blood donor sera. For the stimulation assay, the

serum was diluted in NaCl free Hanks Buffered Salt Solution. Healthy

blood donor sera (n = 3) gave responses ranging from 1.1 — 1.3 x basal.
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Figure 4 hMAb TSHR1 Heavy Chain V, D and J region nucleotide sequence

Figure 4a

caaatgcagctggtgcagtctggagcagaggtgaaaaagcccggggagtce
tctgaagatctcctgtaggggttctggatacaggtttaccagctactgga
tcaactgggtgcgccagctgcccgggaaaggcctagagtggatgggcagg
attgatcctactgactcttabaccaactacagtccatccttcaaaggcca
cgtcaccgtctcagctgacg%gtccatcaacactgcctacctgcagtgga
gcagcctgaaggcctcggééaccggcatgtattactgtgcgaggctcgaa
ccgggctatagcagcacctggtccgtaaattggggccagggaacccectggt

caccgtctcctcagcecctccaccaagggceccatcecggtetteccece
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Figure 4b

caaatgcagctggtgcagtctggagcagaggtgaaaaagcccggggagtce

PCR primer

cgtcaccgtctcagctgacaagtccatcaacactgectacctgcagtgga

gcagcctgaaggcctcggacaccggcatgtattactgtgcgagg,

CDR I

lecgggetatageagecacctggtecgtaaatitggggccagggaacectggt
| constant region

caccgtctcecctcageectecaccaagggecccateggtettecece
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- Figure 5 hMAb TSHR1 Heavy Chain V, D and J region amino acid sequence
Figure 5a
QVQLVQSGAEVKKPGESLKISCRGSGYRFTSYWINWVRQLPGKGLEWMGR
IDPTDSYTNYSPSFKGH{/TVSADKSINTAYLQWSSLKAS DTGMYYCARLE

PGYSSTWSVNWGQGTLVTVSSASTKGPSVEP

Figure 5b
QVQLVQSGAEVKKPGESLKiSCRGSGYRFTSMMVW 50
100
N GQGTLV&VSSASTKGPSVFP 131

constant region

CDR I
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Figure 6 hMAb TSHR1 Light Chain DNA sequence

Figure 6a

ctgcctgtgctgactcagccaccctcggtgtctggagecececccaggecagag
ggtcaccatctcctgttctggaaacagctccaacatcggaaataatgcectg
taaactggtaccagcagctcccaggaaaggctcccaaactcecctecatttat
tatgatgatcaactgccctcaggggtctctgaccgattctctggcectccag
gtctggcacctccgectcectggceccatcecgtgggctccagtectgaggatg
aggctgattattactgtacatcatgggatgacagcctggatagtcaactg
ttcggcggagggaccaggctgaccgtcecctaggt

Figure 6b

ctgcctgtgctgactcagceccaccctcecggtgtctggageccecccaggcagag
PCR primer

ggtcaccatctcctgtltétgga

taaacitggtaccagcagctcccaggaaaggctcccaaactcecctecatttat

[Eatgatgateaactgcectedggggtetetgacegattctetggetecag
CDRI1I
gtctggcacctccgectecctggecatccgtgggectccagtectgaggatg

COR Il

ttcggcggagggaccaggctgaccgtectaggt
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Figure 7 hMAb TSHR1l Light Chain protein sequence
Figure 7a
LTVLTQPPSVSGAPRQRVTISCSGNSSNIGNNAVNWYQQLPGKAPKLLIY
YDDQLPSGVSDRFSGSRéGTSASLAIRGLQSEDEADYYCTSWDDSLDSQL

FGGGTRLTVLG

Figure 7b

LTVLTQPPSVSGAPRQRVTISC|ISGNSSNT

~CDR1I

FGGGTRLTVLG
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Figure 9 9D33 Heavy Chain nucleotide sequence
Figure 9a
gacgtccagatccagcagcctgggactgagcttgtgaagectggggettce
agtgagactgtcctgcaéggcttqtggctacaccttcaccacctactgga
tgcactgggtgaagcagaggcctggacaaggccttgagtggatcggagag
attgatccttctgatagttatactaactataatcaaaagttcaagggcaa
ggccacattgactgtagacaéatcctccagcacagcctacatgcacctca
gcagcctgacatctgaggéétctgcggtctattactgttcaagaaactac
ggtagtggctactactttgactactggggccaaggcaccactc?cacagt

ctcctcagccaaaacaacacccce
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Figure 9Db

gacgtccagatccagcagcctgggactgagcttgtgaagcctggggcettce
PCR primer

agtgagactgtcctgcaaggcttctggectacaccttcaccacctactgga)
" CDRI

ftgcadtgggtgaagcagaggecctggacaaggecttgagtggatceggalgag)
CDR 1l

lattgatccttctgatagttatactaactataatcaaaagttcaagggdaa

ggccacattgactgtagacaaatcctccagcacagcctacatgcacctca

CDR I
gcagcctgacatctgaggactctgeggtcetattactgttcaagalaactad

laggtagtggctactactttgactacdtggggccaaggcaccactctcacagt

ctcctcageccaaaacaacaccce
constant region
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Figure 10 9D33 Heavy Chain amino acid sequence
Figure 10a

DVQIQQPGTELVKPGASVRLSCKASGYTEFTTYWMHWVKQRPGQGLEWIGE
IDPS DSYTNYNQKFKGK]:\TLTVDKSSSTAYMHLSSLTSEDSAVYYCSRNY

GSGYYFDYWGQGTTLTVSSAKTTP

Figure 10b

DVQIQQPGTELVKPGASVR‘LSCKASGYT FTTYWMH VKQRPGQGLEWIG 50
PCR primer DR

ﬁDPSDSYTNYNQKF@KATLTVDKSSSTAYMHLSSLTSEDSAVYYCS 100
CDRI CDRIII

GSGYYFDYWGQGTTLTVSSAKTTP 124

constant region
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Figure 11 9D33 Light Chain nucleotide sequence

Figure lla

ggcgttgagatgacacagtcgccagcaatcatgtctgcatctccagggga

gaaggtcaccatgacctgcagtgccagctcaagtgtaagttacatgcact

ggtaccagcagaagtcaggcacctcccccaaaagatggatttatgacaca

tccaaactggcttctggagtccctgetegettcagtggcagtgggtctgg

gacctcttactctctcacaatcagcagcatggagactgaagatgctgceca

cttattactgccagcagtggagtagtaacccgtggacgttcggtggagge

accaaactggaaatcaaacggctgatgctgce

Figure 11b
ggcgttgagatgacacagtcgccagcaatcatgtctgcatctccagggga 50
PCR primer :
gaaggtcaccatgacctgcﬁgtgccagctcaagtgtaagttacatgcack 100
CDR|
ggtaccagcagaagtcaggcacctcccccaaaagatggatttatlgacaca) 150
CDR I
ltccaaactggcttctlggagtccectgctegettcagtggecagtgggtetgg 200
gacctcttactctctcacaatcagcagcatggagactgaagatgctgeca 250
CDR I

cttattactgdcagcagtggagtagtaacccgtggacdttcggtggaggc 300
accaaactggaaatcaaacggctgatgctgc 331

constant region
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Figure 12 9033 Light Chain amino acid sequence

Figure 12a

GVEMTQSPAIMSASPGEKVTMTCSASSSVSYMHWYQOKSGTSPKRWIYDT

SKLASGVPARFSGSGSGTSY.SLT'I SSMETEDAATYYCQQOWSSNPWTEGGG

TKLEIKRLML

Figure 12b

GVEMTQSPAIMSAS PGEKVTMTC[SASSSVSYMH]WYQQKSGTSPKRWIY 50
PCR primer CDR |
SKLASGVPARFSGSGSGTSYSLTISSMETEDAATYYCIQQWSSNPWTIFGGG 100
CDRII CDR I

TKLEIKRLML 110

constant region

20
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ANTITEST & TIROTROPIN RECEPTORHOZ, B8 ENNEK ALKALMAZASAI ;ii m g} §l Li ﬁ ; wgmmmm ? ! } ﬁi
SZABALALML IGENYPONTOK 'SZTNH-100026045

1, Elftrde Avizsgdidshoz {soreening} sulantifesieire & TSH reneptorhoz a testiolyadéknak egy mintaidhan, ahal a testiolyadsint
olyarn egyerekld tsubject) nysrjik, akik guanisak area, fgy szenvednak agy sutoimmun betecedgben, vagy hafiantasek arrs, vagy
rendelkuznek azzal, vagy visstaszersk facover) azt, shel a nevisrell belagady eny inmunreakcioval tarsul & TSH receptorhnz, az
amiftel sliards & kdvatkezd Rpssekbdt Al
{al sudgaitativk kot binding) moleRuiak eqy vagy 10bh p&ral ahol az emlitell RIS par olsd moiskulaly fanaimas
egy himan muonoklonalis vany rekombindng anfitestet, vagy egy vagy b hagmentumdt, amelysk sesktivak g TSH
receploral, vagy egy iovolbl antitestel vagy fragmentumat TSH meceptorhnz, amely verseng {oompete) & TSH ressptorho
vald kitasher ax enditelt humin monakiondlis v‘aay rekombingns antitesitel vagy fragmentumaval, ahal a2 amiitelt aled
gwdekuial inhibitor akiiviia ;ei‘&mzi a Whvel jolblt (aballed) TSH ihesre tnkintetid & TOH sicogiorhar, weghatirnzva
fniliigrammonkent lagaliby 1 s8g TSH recepioral bavort {soated) caliveket alkalmazva ar NIBSE 9DI672 nemeeivdai
szabvany Unlernational Stam:iam‘, aEring 8 A emiitelt RO phrisk masodik molekuldla iei;vs hosasisaon TOH enepl,
sgy TSH receptor sgy vagy 1600 epifdpia, vagy sgy slvan polige

Hrecsplor agy vegy b
spitépiit

{b) srintkozashe hozauk (contact) sz emitell mintal a kIS molekutdk emiitelt egy vagy 10bb paritval gy, hogy
hehadOué valiak az emiftell k816 pdr aniited mvdsodih molakulaln seémra, hogy kiostnhatisha Bpien (nteract) vagy () a2
Eiitett mintiban jolen levd TEH moeptarhor szulgdld suldantientekked, vagy () ax endlitetl humén monckiondiis vagy
rekomuingny antitestiel, vagy oy vagy 16bh Tagmentumaval vagy & TSH racepiorbor szolgalt amiitelt fovabbi antiiesitel

vagy agmeniumdval

{¢ sligndnizel (monioring) az emifiElt k&8 par emittelt masodk molskuidianak kblosdnhatdsat ax smiftatt
raintaban jelan fové emiitall autoantiestelkel, szdltal sacigaltatink jdzest (indicalion} a TSH receptorhor seolgais smiist

sutcantiestel jelenidlerd] ar sodittelt mintdhan,
£t vitre olidras TEHnak & rokon {related) figandumaingl vizxgdistitor (ansay), ahol az smiltell oljards & kbvetkazd ipdosket
fartalmaza
{a) szofgaltatunk sqy mintal amely gyenls arra, hogy inrlalma TBHA vagy rokon figandumokal, vagy taiaimaz
T8H-tvagy rokon ligandumokat
{o sepigaftaiul kG moloRuial egy vagy 10bb panjal ahol ax solitslt k810 par Sleb mkulekulas fartalmas sgy

humin monorlondlis vagy rekambdnans antitestal, vagy ey vagy Obb fagneniumal, amelyek reakiivak & TSH receploral,
vagy egy lovabll antitestet vagy fragmenturmal TSH receplorhoz, 8s amely verseng & TSH rensplishoz vald kotishar a2
emlitett humin monokiondlis vagy rehomiindns anlesitel vagy fragmeniumaval, shol sz emiilel et molekuiat nhibior
ativitas jellennzi o WShvel it TEH kotoare takistettel & TSH receplarhior, meghatdrozva milligrammonként legaiabh 18
sgyedn T8H recaptorral bevont csOvakat alkalmazys ax NIBRC SUBTZ nemzetivinl szabvany {Intemational Standard) szsrind;
€5 az emilell kAt phraak masedk molsklaia fellas hosszisagh TSH moeptor, 5gy TSH receplor eqy vagy b eplisnia,
vany 8y tivanipolipeptis, smely larlalmarss 8 THH receptor sy vagy 1bb soiidniat

ol arintharéabe horsuk az emlite raintat 2 kGG moleRulak smiliell sgy vagy 10bh parfaval Gy, hogy foy lshelbve
validk ax emiitell ROW par emiitelt mvdsodk molekulija szdmdra, hogy kilcsOnhatasha iepjen vagy ) & TSHval vagy a2
emiftait mintaban jafen levii rakon Hgandumaial, vagy () a2 emiilall humdn monckiondlly vagy rekombindns anlitesitel vagy
2qy vagy t0bb fragmentumaval, vagy z2 emlitsll, TR redeplorhoz saolg8ld fovabbi anfitestiel vagy fragmentumaheal; 85

{d) eliendrizatk az emiitell kM8 p&r amlinll midsodik moiskulafinak kdlostnhatasdt TSHval, vagy ac emiitett



mintaban e levd solom ligandumoidal,

3 Késdet (W8 atvizsgalashor {screening) autoantiestekre & TSH receplorhor tesifolyadekngk. ey hinisiaben, At 3

testiolyadékat olyan sgyéenekbE! nysefik, akik gyantisak sra, hogy seenvadnek sgy autcimmun belegséabsn, vagy hafiamosal ar,

x_faa‘;‘v r@szdeikeznek 3223_& vggv visszasrerzik axl, ahol a nevezell bulagedy sgy immunreskaidval Sarsul 2 TSH reseplarhos: shol ag

{a} kotO molekubik 2gy vagy ©bb e, ahol sz emiltett KO10 par ¢ed molekut Ha tarlalmaz egy human monoklnndls
anfitestel vagy sgy vagy Kbb fragmentumal amelyek reaktivak g TSH recoptorral, vagy sgy fovabbi antiteste vagy
Fragmentfumst T8H receplorhoz, ds amely vars ABRY B-TRN receplorioz vaid kotasher a2 smiftelt hunsany monnklondlis VEGY
rekombinana anfitestiel vagy fragmentumaval abol ax smiBed humdn rded molakulat inhibilor aktivitas Inliemal a B
Gl TOH bolewrs tekintetlel 2 TSH receplarhor, meghatarmzva miigrammonként fegaishh 18 agyseg TEH mceplonal
bevont csbyeket slkalmarva az NIBSC QU872 nemzeikizl szabvany (ntornational Standard) szerint; &8 ar smified ¥
pamak miasodk molekuldia telles hosszisagd TSH receptor, egy TSH receplor egy vagy b apitapia. vagy gg¥ olyan
polipeptid, amely tartaimazea @ TS receptor egy vagy B0 epitoniat
{bi eszk0zGk ax emiifelt egyén lestolyarSigebol vald emfitell minta érntkerdsbe huzdsthor & kMO molekulak
emiftaft sgy v&gy 16hb parfisval, Ggy. hogy lehetivg valjek az emilitest K516 pér emiitett masodk midelulals szdmira, hogy
KOloadnbatasba Bpisn vagy (i} a2 aniltelt nintéban felen Jovd TSH racepiorar srolgald mutnantitestekel, vagy (1) ar
emiftett human monoklonalin vagy rekombinans antifestiel vagy =gy vagy b fragmentumaval, any-az evditett, TOM
epsptorhor szolndio tovabld antitesitel vagy ragmentumsval fs
{€} purkfadh az emlitatt k01 pdv amiitel masodk molebuldiinak sz emifiet mintdban e levd emiiett
autsanitesiakkel vait kilceOnhatdsdnak elientrzbsére, s28itel scolpdlialunk jaizéat 8 TSH receplorhor seoludis amiitelt
autnaniitnciek jelaniderdt ar emiitel mintdban,

A3, igénypont szerinfl kesziat, ahal az emiitett ket par elsd molekuials tartaimaz ey humds moncklonalis vagy rekombinans

cola 9 T8H receptorhor vagy fragmantimahoz, amelynek affinitésa van 10% malt vagy nagyobt TS rpoepiorthoz.

b, Kesglet ToHnak vagy rokon figandumaingk vizsgStatdhor (aeasy), aholar emitett keszlet a kavatkerdkat tartaimazza:

{a) Kofh molekulak egy vagy 10bh pata. ahol a2 ermlitelt koW piv wlsd ngdeludila trlaimar egy human monoilndla
antitastl, vagy egy vagy B8 fragmentumal amelyek reaktivak 2 TOH reosploral, vagy sgy fovabbi antitestit vagy
frapmuntumal & TSH receplorthoz, &3 amely verseny 8 TEH recaplunior vald kotdeher s amittelt human nanoklonalie VagY
rekombdingns anfitesttel vagy fragmentumsval, shol az enditelt elsd molekuial inbibitor akiivitas jellomal 2 Wolyel w0l TSH
kolenre tekineftel 1 TSH receptorhoz, meghatdrona milfigrammonként legalshb 15 sgyseq TSH reseptarral bievant cxdvaket
alkalmazva ar NIBSC G072 namuaatkint azabvdny (International Standand) szennt &s az emiitett k66 parak wianodc
molekildia folles hossedsdgy T8H raceplor, sgy TSH recsplor aqy vagy 10ub splidpla, vagy eqy olvan polieplid, amely

......

tarlalmazza » TSH racepior agy vagy Hbh spitdelal

a

(i stk eny winta, amaly quands ama; bogy farlalmaz TBMH, vagy valoban tanalmas TSHY vagy rokon
Sgandumalt, srintkezesbe hoxdsara 5 RO molehuldk smiiiell oy vagy 16l pdriaval, gy, hony fehatéws valish az amiitet
ki par emfitel mésouk molokuigla seamara, hogy kbicsonhatastia éplen vagy () ar emiitatt mintdban jeien iovd TSH~,
vagy (i human monoklonalis vagy rekombinans antitesttel vagy &gy vagy b fagmenturdval, vagy ax swiilell, TSH

recaplomior sxolaald vdlb! antilestiel vagy Togmentumalval; s

{e) suzkdzok mz emiilett kit par ettt mésodis molekudiia kiloadnhatésanak ellondrzendrs T8Hval vagy 82
emnfitelt mintaban jelen levd rokon ligandumokkal, ezsital szoloaliatiuk & TSH vagy rokon Toandumal islenbienel mhdast ax
R Y ¥ N 3 H

smittett minidban.

suziel egy lovabbi antitesinek vagy fragmentumanak azonositisdra (identifeing) TEH reveeptohioz, amely lovabbl sntitest vagy

fragmantum képes KM0dnt @ TSH raceplotioz, és amely verseng & kdsért & TSH raceptortioz 40V Buman ragioklnalin vagy
¥ k



3

rakombinans antlestiel, vagy egy vagy tbh olyan fragmentumaval, amaly reaidiv o TSH recaphural, abal o kisalat 8 kivetkexdhet
tartelmazza:
(&} KOG molsiudak agy vagy 10bh pira, anol ax amiitelt kOt par elsd mulekuldje tartsimaz egy buman monoklonalis
vagy rekombinang antitestsl 8 TGH receptorhoe, ahol a7 emiitsll slst molekuld! inhibifor sktivitss jellermad iekintatial a 8-
vol [elGit TRH kolesrs & TOH receptorhor, meghativozve miligrammonkent lagalabb 15 egysey TSH receplonal bevont
catveket alkalimazea ax NIBSC S0BTR nemzethtzl seabvdng Unlermational Slandard) szering 8s uz emiilstt koM pSmak
masodik molakuida telies hossausdgG THH renspior, egy TSH receptor agy vagy ti:’:bb Gitoria, vagy ey clyan poliprphd,
amaly ladalmasa a TSN receplor egy vagy 10bh epidpiat
i) eazkOzik az {3} lepds kotd molskulél enlitett sy vagy 10bb parjanak rinthexdsbe hozasiher gy tovabbi kit
moleRulaval, amaly vzsgdlando (sesayed), mint pobunoidlis fovabil antilast abhox & TSH recaptorhor, amely varssng a
kidteshez 5 T8H recaptorhod 82 {8 Wpds andfitelt kS panjanak emiltet et mplehulgidval Ggy, hogy lehsifeé vk ax (5
1épes emiftet! k&0 para emlitatt masodih molekudsia sxamara, hoy kdlostinhatdsba 18pien vagy () oz amiitell fovathi kit

mdiskuiaval, vagy (1) uz (3} Npex emilal k510 paranak smiitell efsd molakuliiavyl, és
{c} asROk az (a) topds smbitell kW paria endfiintt mdsodik molekidala kdlostnhatasanak ellordrzesiys, ¢y ezaltal
annak megbessiiésere (nesess), vajon az amlitell lovabbl kit molekula verseng-e a kiitésén a TSH recaglochos a2 (8}

bipes amlitelt kOt paransk emiltelt alsd molekuldidval

~3

Az 1 vagy 2. genypont szerindl elidras, vagy a 3-8 igdnyprniok birmeivihe searintl késziat, abel a human monoklondlis vagy
rekamuinans antitestel vagy egy vagy 1Bbb ragmentumat inhibiier aktivitas jeflemzl a Wivel jaitit {ahellad) TSH kagers tekintatisl
2 TSH receplorhos, meghatdroava miligrammonkaat legalabh 30 egveeg TEH receptorral bevont oxdvakel sthaimazva ax NIBSC
Q072 nemzethGal seabvany (nternational Standard) szernt, vagy aliol ax inhibitor akiivitds 3 2.val jall TSH kotésre fekinfatted 3
TEH receptrhioz milligrammonként galabl 120 sgyséy az NIBST S0/672 nemzetids! szabvany {nlernational Standard) szerint
8 Azt vegy & igenypont s2ennd elidras, vagy & 38 igenypaniok barmelike szerinll Rériel, ahdl & humds monoklondlis vagy
rekamtingns antitostel vagy sgy vagy 10bb Fragmentumdl simulator akivitds jellemzl 8 CHO sejieh 8t oAMP temclesie
fekinteliel, amely ahtivilds mxpresszal seitenként minlegy 50000 human TSH resepion mitligrammunkdnt legsiabh 30 sgyssagel ax
NIBSC Q0872 nemzethdal szabvdny {infernational :%tan‘dar‘d} szenint, vagy ahol & slimuistor skiviss o OHU sefick aliall cAMP
termakasre takintetiel 8)(2683:2} seflenkeént sintegy 50000 TSH reveptort nilligranwmonként mintegy 340 sgységgel a2 NIBSC
SURT nemazetidizt szabviny Hnlamationgl Standard) srent,
9.Az 1 vagy 2 393@‘:;(9-3:*.3 seanioll sljaras, vagy 8 38 igbrypontuk barmelylior szennll kégaio!, shol & hum& monckionalls vagy
reksmbingns antifestel vagy sgy vagy 1hb fragmentamal 3 kovetiaeedk jeflematk:
{a nniblter akfivitis & el sl debslled) TRH koters tekinleled o TSH mcoplothor. meghabirosy
mifligrammenként legatabb 30 agyser TSH ruceptorral bevont osiveket alimazva az NIBSC SU/STE nemizetidzl sxabviiny
(ntemations! Slandard) szaint g8
{hy atimudator shtiviths THO sejiek altall cAMP termelosre tohintaliel, amely aklivitds exprvesial sejtenként mintagy
S0R00 human TSH receplor miligrammankdnt legalibl 30 agyséonel ax NIRSC 94872 nemzetkdnl szalwary {inlsenational
Standarg) saadnt
10, Az 1 vagy 2 igénynont searintl elidrds, vagy 2 38 igdnyontok blimalvike sxerintl keselel shol u fovabll antilest vagy
fragrentuma ladaimanes szokat a jellemzdket. shogyan ezek meg varnak haldrozes & humdn monoklonsls vany rekambingns
anlilasiokhar az 143, 88 5-0. igenypontol barmalylkehen.
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