CLAIMS
What is claimed is;

I. A method for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgF antibody in a sample, comprising the steps of:

{a) contacting a sample that may contain the anti-drug antibody with a mutant
therapeutic antibody comprising one, two, three, four, five, or six amino acid mutations in the
CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein
the relative binding affinity of the mutant therapeutic antibody to human IgE is 10% or less of
the relative binding afﬁnity of the therapeutic anti-IgE antibody to said human IgE; and

{b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody.

2. The method of claim 1, wherein the relative binding affinity of the mutant therapeutic
antibody to the human IgE is 5% or less of the relative binding affinity of the therapeutic
anti-IgE antibody to the human IgE.

3. The method of claim 1 or 2, wherein the relative binding affinity of the mutant
therapeutic antibody to the human IgE is 2.5% or less of the relative binding affinity of the
therapeutic anti-IgE antibody to the human IgE.

4, The method of any one of claims 1-3, wherein the relative binding affinity of the
mutant therapeutic antibody to the human IgE is 1 % or less of the relative binding affinity of
the therapeutic anti-IgE antibody to the human IgE.

5. The method of any one of claims 1-4, wherein the relative binding affinity is

measured by comparing the binding to the human IgE in an ELISA assay.

6. A method for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgE antibody in a sample, comprising the steps of:

(a) contacting a sample that may contain the anti-drug antibody with a mutant
therapeutic antibody comprising one, two, three, four, five, or six amino acid mutations in the

CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein
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the potency of the mutant therapeutic antibody to human IgE is 10% or less of the potency of
the therapeutic anti-IgE antibody to said human IgE; and
(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody.

7. The method of any one of claims 1-6, wherein the therapeutic anti-IgE antibody is
omalizumab, and the mutant therapeutic antibody comprises one, two, or three amino acid

mutations in the first CDR of the light chain.

g. The method of claim 7, wherein the mutant therapeutic antibody comprises the heavy
chain amino acid sequence of SEQ 1D NO:2 and the light chain amino acid seqﬁence of SEQ
ID NO:1, wherein amino acid Asp at positions 30, 32, and 34 are substituted in the light

chain.

9. The method of claim 8 , wherein the mutant therapeutic antibody comprises the heavy
chain amino acid sequence of SEQ ID NO:2 and the light chain amino acid sequence of SEQ
ID NO: 1 with amino acid substitutions of Asp to Ala at positions 30, 32, and 34.

10. The method of any one of claims 1-9, wherein the mutant therapeutic antibody is

captured to a surface.

11.  The method of claim 10, wherein the mutant therapeutic antibody is directly

immobilized to the surface.

12. The method of claim 10, wherein the mutant therapeutic antibody is labeled and is
captured to the surface through a capture agent that specifically binds to the label, wherein

the capture agent is immobilized to the surface.

13. The method of claim 12, wherein the label is biotin and the capture agent is
streptavidin.
14.  The method of claim 12, wherein the label is digoxigenin and the capture agent is an

anti-digoxigenin antibody.
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15. The method of any one of claims 1-14, wherein the sample is contacted with the

mutant therapeutic antibody that is captured to a surface.

16.  The method of any one of claims 1-14, wherein the sample is contacted with the

mutant therapeutic antibody before the mutant therapeutic antibody is captured to a surface.

17. The method of any one of claims 1-16, wherein the binding of the anti-drug

antibodies to the mutant therapeutic antibody is detected with a detecting agent.

18.  The method of claim 17, wherein the detecting agent is an FceRIa polypeptide that

binds to an Fc region of a human IgE.

19. The method of claim 18, wherein the FceRla polypeptide comprises an extracellular

domaijn of an FceRia subunit.

20. The method of claim 19, wherein the FeeRIa polypeptide comprises an extracellular

domain of an FeeRlo subunit fused to an IgG constant region.
21. The method of any one of claims 18-20, wherein the FceRla polypeptide is labeled.

22. The method of claim 21, wherein the label on the FcgRIw polypeptide is selected from
the group consisting of biotin, digoxigenin, ruthenium, a radiologic label, a photoluminescent
label, a chemiluminescent label, a fluorescent label, an electrochemiluminescent label, and an

enzyme label.

23.  The method of claim 21 or 22, wherein the label on the FceRla polypeptide is
detected by a second detecting agent that specifically binds to the label on the FesRla
polypeptide.

24, The method of any one of claims 1-6 and 10-23, wherein the therapeutic anti-IgE

antibody 15 omalizumab.

25. The method of any one of claims 1-24, wherein the sample contains human serum or

plasma.
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26. The method of claim 25, wherein the serum or plasma contains the therapeutic

antibody.

27, The method of claim 25, wherein the serum or plasma does not contain the

therapeutic antibody.

28.  The method of any one of claims 1-27, further comprising a step of comparing the
binding of the anti-drug antibodies to the mutant therapeutic antibody detected in step b) to a

reference.

29. The method of claim 28, wherein the reference is the detected binding between the

mutant therapeutic antibody and a control antibody.

30.  The method of claim 29, wherein the control antibody is a positive control antibody
that binds both the therapeutic anti-IgE antibody and the mutant therapeutic antibody with

similar affinity.

31. The method of claim 30, wherein the positive contro] antibody comprises a heavy
chain variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light

chain variable region comprising the amino acid sequence shown in SEQ ID NO:8.

32. A kit for detecting an anti-drug antibody of 1gE isotype that binds to a therapeutic
anti-IgE antibody in a sample comprising:

(a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino
acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti-
IgE antibody, wherein the relative binding affinity of the mutant therapeutic antibody to
human IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody
to human IgE; _

(b) a detecting agent that binds to an Fe region of a human IgE; and

(c) a positive control antibody that binds both the therapeutic anti-IgE antibody and
the mutant therapeutic antibody, wherein difference between relative binding affinities of the
positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapeutic

antibody 1s less than 50%.
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33.  Thekit of claim 32, wherein the detecting agent is an FeeRla polypeptide

comprising an extracellular domain of an FeeRla subunit.

34, The kit of claim 33, wherein the FceRla polypeptide comprises an extracellular

domain of an FceRla subunit fused to an IgG constant region.

35. The kit of claim 32-34, wherein the positive control antibody comprises a heavy chain
variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light chain

variable region comprising the amino acid sequence shown in SEQ 1D NO:8.

36. A kit for detecting an anti-drug antibody of IgE isotype that binds to a therapeutic
anti-IgE antibody in a sample comprising:

{a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino
acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic ahti-
IgE antibody, wherein the potency of the mutant therapeutic antibody to human IgE is 10% or
less of the potency of the therapeutic anti-IgE antibody to human IgE;

{b) a detecting agent that ‘oinds to an Fc i‘egion of a human 1gE; and

(¢) a positive control antibody that binds both the therapeutic anti-IgE antibody and
the mutant therapeutic antibody, wherein difference between relative binding affinities of the
positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapeutic

antibody is less than 50%.

37. The kit of claim 36, wherein the detecting agent is an FeeRIo polypeptide comprising

“an extracellular domain of an FeeRlIg subunit.

38. The kit of claim 37, wherein the FeeRla polypeptide comprises an extracellular

domain of an FceRlIa subunit fused to an Ig(G constant region.
39.  Thekit of claim 36-38, wherein the positive contro! antibody comprises a heavy chain

variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light chain

variable region comprising the amino acid sequence shown in SEQ ID NO:8.
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40. A method for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgE antibody in a sample, comprising the steps of:

(a) contacting a sample that may contain the anti-drug antibody with (i) a mutant
therapeutic antibody and (ii) an FeeRla polypeptide that binds to an Fc region of a human
IgE, wherein the mutant therapeutic antibody comprises one, two, three, four, five, or six
amino acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic
anti-IgE antibody, and the relative binding affinity of the mutant therapeutic antibody to
human IgE 1s 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody
to said human IgE;

(b} capturing the mutant therapeutic antibody to a surface; and

{c) detecting binding of the anti-drug antibody to the mutant therapeutic antibody.

41. The method of claim 40, wherein excess amount of FeeRla polypeptide is contacted

with the sample in step (a).

42.  The method of claim 41, wherein at least 10-fold excess of FeeRIa polypeptide is

contacted with the sample in step (a).

43, The method of any one of claims 40-42, wherein the FceRlo. polypeptide comprises

an extracellular domain of an FeeRl1a subunit.

44.  The method of any one of claims 40-43, wherein the mutant therapeutic antibody is

labeled and is captured to the surface by a capture agent that specifically binds to the label.

43, The method of claim 44, wherein the label is biotin and the surface is coated with

streptavidin,

46. The method of any one of claims 40-45, wherein the binding of the anti-drug antibody
to the mutant therapeutic antibody is detected by a labeled anti-human IgE antibody.

47.  The method of any one of claims 40-45, wherein the FceRla polypeptide is labeled

and the binding of the anti-drug antibody to the mutant therapeutic antibody is detected by a
detecting agent that specifically binds to the label on the FceRla polypeptide.
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48. A kit for detecting an anti-drug antibody of IgE isotype that binds to a therapeutic
anti-IgE antibody in a sample comprising:

(a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino
acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti-
IgE antibody, wherein the relative binding affinity of the mutant therapeutic antibody to
human IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody
to human IgE;

(b) an FeeRlo polypeptide that binds to an Fc region of a human IgE; and

(c) a positive control antibody that binds both the therapeutic anti-IgE antibody and
the mutant therapeutic antibody, wherein difference between relative binding affinities of the
positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapentic

antibody is less than 50%.

49.  The kit of claim 48, further comprising an anti-human IgE antibody.

50.  The kit of claim 49, wherein the anti-human IgE antibody is labeled.

51.  Thekit of any one of claims 48-50, wherein the FeeRla polypeptide is labeled.

52.  The kit of any one of claims 48-51, further comprising a detecting agent that
specifically binds to the label on the FceRlIw polypeptide.

53. A method for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgE antibody in a sample, comprising the steps of:

(a) preincubating a sample that may contain the anti-drug antibody with excess
amount of an FceRla polypeptide that binds to an Fc region of a human IgE;

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE
antibody or a mutant therapeutic antibody comprising one, two, three, four, five, or six amino
acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti-
IgE antibody, and the relative binding affinity of the mutant therapeutic antibody to human
IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said
human IgE; and

(c) detecting binding of the anti-drug antibody to the therapeutic anti-IgE antibody or

the mutant therapeutic antibody.
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54. The method of claim 53, wherein at least 10-fold excess of FceRlIa polypeptide is

preincubated with the sample in step (a).

55.  The method of any one of claims 53 or 54, wherein the therapeutic anti-IgE antibody
or the mutant therapeutic antibody is captured to a surface before or after incubating with the

sample in step (b).

56. The method of any one of claims 53-55, wherein the therapeutic anti-IgE antibody or
‘the mutant therapeutic antibody is directly immobilized to a surface before

incubating with the sample in step (b).

57. The method of any one of claims 53-55, wherein the therapeutic anti-IgE antibody or
the mutant therapeutic antibody is labeled and is captured to the surface through an

immobilized capture agent that specifically binds to the label.

58. The method of claim 57, wherein the therapeutic anti-igE antibody or the mutant

therapeutic antibody is labeled with biotin and is captured to a streptavidin coated surface.

59. The method of any one of claims 53-58, wherein the binding of the anti-drug antibody
to the therapeutic anti-IgE antibody or the mutant therapeutic antibody is detected by a HRP
conjugated anti-human IgE antibody.

60. The method of any one of claims 53-58, wherein the FeeRla polypeptide is labeled,
and the binding of the anti-drug antibody {o the therapeutic anti-IgE antibody or the mutant
therapeutic antibody is detected by detecting the label.

61. The method of claim 60, wherein the FceRlo polypeptide is labeled with digoxigenin,
and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or the mutant
therapeutic antibody is detected by a HRP conjugated anti-digoxigenin antibody.

62. The method of claim 60, wherein the FeeRlo polypeptide is labeled with ruthenium,
and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or the mutant

therapeutic antibody is detected via electrochemiluminescence.
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63. A method of identifying a patient having a risk of aﬁaphylactic reaction to a
therapeutic anti-IgE antibody, comprising the steps of:

{a) contacting a sample from the patient with a mutant therapeutic antibody
comprising one, two, three, four, five, or six amino acid mutations in the CDR sequences of
the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein the relative binding
atfinity of the mutant therapeutic antibody to human IgE is 10% or less of the relative binding
affinity of the therapeutic anti-IgE antibody to said human IgE;
and

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic
antibody, wherein the presence and/or the level of the anti-drug antibody indicate the patient

has a risk of anaphylactic reaction to the therapeutic anti-IgE antibody.

64, A method of identifying a patient having a risk of anaphyvlactic reaction to a
therapeutic anti-IgE antibody, comprising the steps of:

(a) contacting a sample from the patient with a mutant therapeutic antibody
comprising one, two, three, four, five, or six amino acid mutations in the CDR sequences of
the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein the potency of the
mutant therapeutic antibody to human IgE is 10% or less of the potency of the therapeutic
anti-IgE antibody to said human IgE; and

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic
antibody, wherein the presence and/or the level of the anti-drug antibody in the sample
indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE

antibody.

65, A method of identifying a patient having a risk of anaphylactic reaction to a
therapeutic anti-IgE antibody, comprising the steps of:

(a) contacting a sample from a patient with (i) a mutant therapeutic antibody and (ii)
an FeeRla polypeptide that binds to an Fc region of a human IgE, wherein the mutant
therapeutic antibody comprises one, two, three, four, five, or six amino acid mutations in the
CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, and the
relative binding affinity of the mutant therapeutic antibody to human IgE is 10% or less of the
relative binding affinity of the therapeutic anti-IgE antibody to said human IgE;

{b) capturing the mutant therapeutic antibody to a surface; and
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(¢) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic
antibody, wherein the presence and/or the level of the anti-drug antibody in the sample
indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE

antibody.

66. A method of identifying a patient having a risk of anaphylactic reaction to a
therapeutic anti-IgE antibody, comprising the steps of:

(a) preincubating a sample from a patient with excess amount of an FceRla
polypeptide that binds to an Fe region of a human IgE;

(b} incubating the preincubated sample from step (a) with the therapeutic anti-IgE
antibody or a mutant therapeutic antibody comprising one, two, three, four, five, or six amino
acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti-
TgE antibody, and the relative binding affinity of the mutant therapeutic antibody to human
IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said
human [gE; and |

{c) detecting binding of an anti-drug antibody of IgE isotype to the therapeutic anti-
IgE antibody or the mutant therapeutic antibody, wherein the presence and/or the level of the
anti-drug antibody in the sample indicates that the patient has a risk of anaphylactic reaction

to the therapeutic anti-1gE antibody.

67. Use of a therapeutic anti-IgE antibody in the manufacture of a medicament for
treating an IgB-mediated disorder in a patient, wherein the level of an anti-drug antibody of
IgF isotype to a therapeutic anti-IgE antibody that has been determined according to the
method of any one of claims 63-66 does not indicate that the patient has a risk of

anaphylactic reaction to the therapeutic anti-IgE antibody.
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CLAIMS

What is claimed is:

1, A method for detecting an anti-drug antibody of IgE isotype that binds to

therapeutic anti-IgE antibody in a sample, comprising the steps of:

(a) contacting a sample that may contain the anti-drog antibody with a mutagt
therapeutic antibody comprising at least one amino acid mutation from the therageutic anti-
I1gE antibody, wherein the relative binding affinity of the mutant therapeutic g
human IgE is about 10% or less of the relative binding affinity of the ther: feutic anti-IgE
antibody to said human IgE; and

(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody.

2, The method of claim 1, wherein the relative binding affinity of the mutant
therapeutic antibody to the human IgE is about 5% or less of the relative binding affinity of
the therapeutic anti-IgE antibody to the human IgE.

3. The method of claim 1 or 2, whereid the relative binding affinity of the mutant
therapeutic antibody to the human IgE is about 2.5% or less of the relative binding affinity of
the therapeutic anti-IgE antibody to the humah IgE.

4, The method of any one ¢f claims 1-3, wherein the relative binding affinity of
the mutant therapeutic antibody to te human IgE is about 1% or less of the relative binding
affinity of the therapeutic anti-IgE antibody to the human IgE.
5. The method/of any one of claims 1-4, wherein the relative binding affinity is
measured by comparing/Ahe binding to the human IgE in an ELISA assay.

6. A pethod for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti*IgE antibody in a sample, comprising the steps of:

{a) ¢ontacting a sample that may contain the anti-drug antibody with a mutant
therapeugic antibody comprising at least one amino acid mutation from the therapeutic anti-
1gE antibody, wherein the potency of the mutant therapeutic antibody to human IgE is about
10% or less of the potency of the therapeutic anti-IgE antibody to said human IgE; and

(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody.
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7. The method of any one of claims 1-6, wherein the mutant therapeutic antibod
comprises one, two, three, four, five, or six amino acid mutations in the CDR sequences o

the heavy and/or light chain of the therapeutic anti-IgE antibody,

8. The method of any one of claims 1-7, wherein the therapeutic anti,IgE
antibody 1s omalizumab, and the mutant therapeutic antibody comprises one, two, or three

amino acid mutations in the first CDR of the light chain,

9. The method of claim 8, wherein the mutant therapeutic/antibody comprises the
heavy chain amino acid sequence of SEQ ID NO:2 and the light chdin amino acid sequence
of SEQ ID NO:1, wherein amino acid Asp at positions 30, 32, ad 34 are substituted in the
light chain.

10. The method of claim 9, wherein the mut#nt therapeutic antibody comprises the
heavy chain amino acid sequence of SEQ ID NO:2 gfid the light chain amino acid sequence

of SEQ ID NO:1 with amino acid substitutions of/Asp to Ala at positions 30, 32, and 34,

11, The method of any one of claims 1-10, wherein the mutant therapeutic

antibody is captured to a surface,

12. The method of claigf 11, wherein the mutant therapeutic antibody is directly

immobilized to the surface.

13. The method of claim 11, wherein the mutant therapeutic antibody is labeled

and is captured to the sprface through a capture agent that specifically binds to the label,

wherein the capture dgent is immobilized to the surface.
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16.  The method of any one of claims 1-15, wherein the sample is contacted with/

the mutant therapeutic antibody that is captured to a surface.

17. The method of any one of claims 1-15, wherein the sample is contacted with
the mutant therapeutic antibody before the mutant therapeutic antibody is captured'to a
surface.

18. The method of any one of claims 1-17, wherein the binding of the anti-drug

antibodies to the mutant therapeutic antibody is detected with a detectjng agent.

19.  The method of claim 18, wherein the detecting agént is an FceRIo polypeptide

that binds to an Fc region of a human IgE.

20. The method of claim 19, wherein the FcgRIo polypeptide comprises an

extracellular domain of an FegRlIa subunit.

21, The method of claim 20, whereiy the FceRIo polypeptide comprises an

extracellular domain of an FceRly subunit fyged to an 1gG constant region,

22, The method of any one gf claims 19-21, wherein the FeeRIo polypeptide is
labeled.,

23, The method of glaim 22, wherein the label on the FeeRIu polypeptide is
selected from the group congisting of biotin, digoxigenin, ruthenium, a radiologic label, a
photoluminescent label, & chemiluminescent label, a fluorescent label, an

electrochemiluminescgnt label, and an enzyme label.
24, 'THe method of claim 22 or 23, wherein the label on the FesRlIu polypeptide is

detected by a gecond detecting agent that specifically binds to the label on the FceRla

25. The method of any one of claims 1-7 and 11-24, wherein the therapeutic anti-

IgE antibody is omalizumab.,
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26.  The method of any one of claims 1-25, wherein the sample contains huma

serum or plasma.

27.  The methed of claim 26, wherein the serum or plasma contains thg'therapeutic
antibody.
28.  The method of claim 26, wherein the serum or plasma dogé not contain the

therapeutic antibody.

29.  The method of any one of claims 1-28, further comprising a step of comparing
the binding of the anti-drug antibodies to the mutant therapeugic antibody detected in step b)

to a reference.

30.  The method of claim 29, wherein the péference is the detected binding

between the mutant therapeutic antibody and a coptrol antibody.

31.  The method of claim 30, wheyein the control antibody is a positive control
antibody that binds both the therapeutic apti-IgE antibody and the mutant therapeutic
antibody with similar affinity.

32, The method of claim 31, wherein the positive control antibody comprises a
heavy chain variabie region cofprising the amino acid sequence shown in SEQ ID NO:7 and

a light chain variable regior/comprising the amino acid sequence shown in SEQ ID NO:8.

33. A kit for detecting an anti-drng antibody of IgE isotype that binds to a
therapeutic anti-Igl antibody in a sample comprising:

{(a) a mugdnt therapeutic antibody comprising at least one amino acid mutation from
the therapeuti¢ anti-IgE antibody, wherein the relative binding affinity of the mutant
therapeuti¢g“antibody to human IgE is about 10% or less of the relative binding affinity of the
therapeytic anti-IgE antibody to human IgE; and

(b) a detecting agent that binds to an Fc region of a human IgE.

34, The kit of claim 33, wherein the detecting agent is an FceRla polypeptide

comprising an extracellular domain of an FeeRla subunit.
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35, The kit of claim 34, wherein the FceRla polypeptide comprises an

extracellular domain of an FesRla subunit fused to an IgG constant region.

36.  The kit of any one of claims 33-35, further comprising a positive cofitrol
antibody that binds both the therapeutic anti-IgE antibody and the mutant therapeutic
antibody with similar affinity.

37.  The kit of claim 30, wherein the positive control antibodd comprises a heavy

chain variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light

chain variable region comprising the amino acid sequence showndn SEQ ID NO:8.

38.  Akit for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgE antibody in a sample comprising:

(a) a mutant therapeutic antibody comprising at'least one amino acid mutaticn from
the therapeutic anti-IgE antibody, wherein the potenty of the mutant therapeutic antibody to
human IgE is about 10% or less of the potency of the therapeutic anti-IgE antibody to human
IgE; and

(b) a detecting agent that binds to ap Fc region of a human IgE.

39.  The kit of claim 38, wherein the detecting agent is an FceRlo polypeptide

comprising an extracellular domaiw of an FceRla subunit.

antibody with similar affinity.

The kit of claim 41, wherein the positive control antibody comprises a heavy
chain vériable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light

chaint variable region comprising the amino acid sequence shown in SEQ 1D NO:8.
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43, A method for detecting an anti-drug antibody of IgE isotype that binds to a

therapeutic anti-IgE antibody in a sample, comprising the steps of:

{a) contacting a sample that may contain the anti-drug antibody with (i) a mutant
therapeutic antibody and (ii} an FceRIu polypeptide that binds to an Fc region of a huma
Igk, wherein the mutant therapeutic antibody comprises at least one amino acid mutatién
from the therapeutic anti-IgE antibody, and the relative binding affinity of the mut
therapeutic antibody to human IgE is about 10% or less of the relative binding affinity of the
therapeutic anti-IgE antibody to said human IgE;

{b) capturing the mutant therapeutic antibody to a surface; and

(¢} detecting binding of the anti-drug antibody to the mutant thefapeutic antibody.

44.  The method of claim 43, wherein excess amount ¢f FeeRlo polypeptide is

contacted with the sample in step (a).

45, The method of claim 44, wherein at least’about 10-fold excess of FeeRla

polypeptide is contacted with the sample in step (a),

40. The method of any one of claipds 43-45, wherein the FeeRla polypeptide

comprises an extracellular domain of an Fg€RIa subunit,

47.  The method of any op€ of claims 43-46, wherein the mutant therapeutic
antibody is labeled and is captur
the label.

to the surface by a capture agent that specifically binds to

43. The method of claim 47, wherein the label is biotin and the surface is coated

with streptavidin.

49,
antibody to

e method of any one of claims 43-48, wherein the binding of the anti-drug

e mutant therapeutic antibody is detected by a labeled anti-human IgE antibody,

50.
lapieled and the binding of the anti-drug antibody to the mutant therapeutic antibody is

The method of any one of claims 43-48, wherein the FceRlIo polypeptide is

detected by a detecting agent that specifically binds to the label on the FeeRIo polypeptide,
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51. A kit for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-IgE antibody in a sample comprising:

(a) a mutant therapeutic antibody comprising at least one amino acid mutation fro
the therapeutic anti-IgE antibody, wherein the relative binding affinity of the mutant
therapeutic antibody to human IgE is about 10% or less of the relative binding affinity of the
therapeutic anti-IgE antibody to human IgE; and

{b) an FceRlu polypeptide that binds to an Fc region of a human IgE.

52, The kit of claim 51, further comprising an anti-human IgE dntibody.

tn
(%]

The kit of claim 52, wherein the anti-human IgE antibody is labeled.

54.  The kit of any one of claims 51-53, wherein the/FceRIo polypeptide is labeied.

(a) preincubating & sample that may’contain the anti-drug antibody with excess
amount of an FceRIg polypeptide that binds to an Fe region of a human Igl;

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE
antibody or a mutant therapeutic body comprising at least one amino acid mutation from
the therapeutic anti-IgE antibody, and the relative binding affinity of the mutant therapeutic
antibody to human IgE is red ced as compared to the relative binding affinity of the
therapeutic anti-IgE antibgdy to said human IgE; and

(¢) detecting bigding of the anti-drug antibody to the therapeutic anti-IgE antibody or

the mutant therapeutic antibody.

37.  /The method of claim 56, wherein the mutant therapeutic antibody comprises at
least one antino acid mutation from the therapeutic anti-IgE antibody, and the relative binding
affinity of the mutant therapeutic antibody to human IgE is about 10% or less of the relative

bindi -:’,. affinity of the therapeutic anti-IgE antibody to said human IgE.
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38, The method of claim 56 or 57, wherein at least about 10-fold excess of FeeRl

pelypeptide is preincubated with the sample in step (a).

59.  The method of any one of claims 56-58, wherein the therapeutic anti-
antibody or the mutant therapeutic antibody is captured to a surface before or aftep/incubating

with the sample in step (b).

60.  The method of any one of claims 56-59, wherein the therapéutic anti-IgE

surface before

antibody or the mutant therapeutic antibody is directly immobilized to

incubating with the sample in step (b).

61.  The method of any one of claims 56-59, whereiy the therapeutic anti-IgE
antibody or the mutant therapeutic antibody is labeled and is/captured to the surface through

an immobilized capture agent that specifically binds to thg'label.

62.  The method of claim 61, wherein the fberapeutic anti-IgE antibody or the
mutant therapeutic antibody is labeled with biotin/and is captured to a streptavidin coated

surface,

63.  The method of any one of ¢laims 56-62, wherein the binding of the anti-drug
antibody to the therapeutic anti-IgE antibody or the mutant therapeutic antibody is detected
by a HRP conjugated anti-human IgE antibody.

64.  The method of gny one of claims 56-62, wherein the FceRla polypeptide is
labeled, and the binding of/c e anti-drug antibody to the therapeutic anti-IgE antibody or the

mutant therapeutic antibody is detected by detecting the label.

65.  The method of claim 64, wherein the FceRlo polypeptide is labeled with
digoxigenin, and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or

the mutant therapeutic antibody 1s detected by a HRP conjugated anti-digoxigenin antibody,

The method of claim 64, wherein the FceRla polypeptide is labeled with

ruthepfum, and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or

the fmutant therapeutic antibody is detected via electrochemiluminescence.
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67.  Axkit for detecting an anti-drug antibody of IgE isotype that binds to a
therapeutic anti-Igk antibody in a sample comprising:

(a) the therapeutic anti-IgE antibody or a mutant therapeutic antibody thergdf, wherein

the mutant therapeutic antibody comprises at least one amino acid mutation from the
therapeutic anti-IgE antibody, wherein the relative binding affinity of the myftant therapeutic

antibedy to human IgE is reduced as compared to the relative binding affigity of the

therapeutic anti-1gE antibody to human IgE; and
(b} an FcgRIa polypeptide that binds to an Fe region of a huran IgE.

68.  The kit of claim 67, further comprising an anti-htiman IgE antibody.

69, The kit of claim 68, wherein the anti-human IgE antibody is labeled.

70.  The kit of any one of claims 67-69, wherein the FceRIg, polypeptide is labeled.

71. The kit of claim 70, further comprising a detecting agent that specificaliy

binds to the label on the FceRlo polypeptide/

72. A method of identifying’a patient having a risk of anaphylactic reaction to a
therapeutic anti-IgE antibody, compy

(a) contacting a sample frém the patient with a mutant therapeutic antibody
comprising at least one amino Acid mutation from the therapeutic anti-IgE antibody, wherein
the relative binding affinity,0f the mutant therapeutic antibody to human IgE is about 10% or
less of the relative binding affinity of the therapeutic anti-IgE antibody to said human IgE;
and

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic
antibody, whereist the presence and/or the level of the anti-drug antibody indicate the patient

has a risk of affaphylactic reaction to the therapeutic anti-IgE antibody.

A method of identifying a patient having a risk of anaphylactic reaction to a

therapéutic anti-IgE antibody. comprising the steps of:
(a) contacting a sample from the patient with a mutant therapeutic antibody

omprising at least one amino acid mutation from the therapeutic anti-IgE antibody, wherein
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the potency of the mutant therapeutic antibody to human IgE is about 10% or less of the /__./“'
potency of the therapeutic anti-lgE antibody to said human IgE; and :__,;”'1

{(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant thqupeutic
antibody, wherein the presence and/or the level of the anti-drug antibody in the sagigle
indicates that the patient has a risk of anaphylactic reaction to the therapeutic agtfiIgE
antibody.

74, A method of identifying a patient having a risk of anaplgyf"actic reaction to a
therapeutic anti-IgE antibody, comprising the steps of: /__f

(a) contacting a sample from a patient with {1} a mutant thgii;lpeutic antibody and (it)
an FceRIo polypeptide that binds to an Fc region of a human Igéa, wherein the mutant
therapeuntic antibody comprises at least one amino acid mutgt‘i"on from the therapeutic anti-IgE
antibody, and the relative binding affinity of the mutant Ehé‘apeutic antibody tc human IgE is
about 10% or less of the relative binding affinity of th%f”‘t%erapeutic anti-IgE antibody to said
human IgE; /,./

{b) capturing the mutant therapeutic antibf@fcfiy to a surface; and

(¢) detecting binding of an anti-drug aﬁgég)ody of IgE isotype to the mutant therapeutic
antibody, wherein the presence and/or the %}e‘éel of the anti-drug antibody in the sample
indicates that the patient has z risk of a?/aéhylactic reaction to the therapeutic anti-IgE

antibody. /

/.
i
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75. A method of idfifnéfying a patient having a risk of anaphylactic reaction to a

therapeutic anti-IgE antibody/,/ comprising the steps of:

(a) preincubating a/étmp]e from a patient with excess amount of an FeeRIn
polypeptide that binds /go an Fe region of a human IgE;

(b} incubating the preincubated sample from step (a) with the therapeutic anti-IgE
antibody or a mungi{t therapeutic antibody comprising at least one amino acid mutation from
the therapeutici,.:afr;ti-IgE antibody, and the relative binding affinity of the mutant therapeutic
antibody to hiiman IgE is reduced as compared to the relative binding affinity of the

therapeutj¢ anti-IgE antibody to said human IgE; and

c) detecting binding of an anti-drug antibody of IgF isotype to the therapeutic anti-
IgE ﬁtibody or the mutant therapeutic antibody, wherein the presence and/or the level of the
arti-drug antibody in the sample indicates that the patient has a risk of anaphylactic reaction

to the therapeutic anti-IgE antibody.
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F6- Use-of a-therapeutic anti-IgE antibody in the-manufacture of a-medicament

fortreating an IgE-mediated disorder in a patient, wherein
the level of an anti-drug antibody of TgE isotype to a therapeutic anti-IgE antibody th
has been determined in a sample from the patientdoes not indicate that the patient has a risl/of

anaphylactic reaction to the therapeutic anti-IgE antibody.

77. The use of claim 76, wherein the level of the anti-drug antibody in'the sample is
determined by a method comprising the steps:

(a) contacting a sample from the patient with a mutant therapeutic aptibody comprising at
least one amino acid mutation from the therapeutic anti-IgE antibody, whérein the reiative
binding affinity of the mutant therapeutic antibody to human IgE is abdut 10% or Iess of the
relative binding affinity of the therapeutic anti-IgE antibody to said/fuman IgE; and

(b) detecting binding of an anti-drug antibody of IgE isgtype to the mutant therapeutic
aniibody.

78. The use of claim 76, wherein the level #f the anti-drug antibody in the sample is
determined by a method comprising the steps:

(a) contacting a sample from the patient with a mutant therapeutic antibody comprising at
least one amino acid mutation from the therapettic anti-IgE antibody, wherein the potency of the
mutant therapeutic antibody to human IgE i€ about 10% or less of the potency of the therapeutic
anti-IgE antibody to said human IgE; anuY/

{b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic
antibody.

79. The use off&im 76, wherein the level of the anti-drug antibody in the sample 1s
determined by a method comprising the steps:

(a) contacting & sample from a patient with (i) a mutant therapeutic antibody and (ii) an
FeeRlIa pelypeptidedhat binds to an Fe region of a human IgE, wherein the mutant therapeutic

antibody comprigés at least one amino acid mutation from the therapeutic anti-IgE




——antibodvand-therelative binding afbnitv of themutant-therapeutic-antibodyto-bumanlgEis—
about 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said
human IgE;
(b) capturing the mutant therapeutic antibody to a surface; and
(c) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeytic
antibody.

80. The use of claim 76, wherein the level of the anti-drug antibody ig'the sample is
determined by a method comprising the steps:

{2) preincubating a sample from a patient with excess amount of an FceRle polypeptide
that binds to an Fc region of a human IgE;

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE
antibody or a mutant therapeutic antibody comprising at least one arhino acid mutation from the
therapeutic anti-IgE antibody, and the relative binding affinity of'the mutant therapeutic antibody
to human IgE is reduced as compared to the relative binding atfinity of the therapeutic anti-IgE
antibody to said human IgE; and

(¢) deteciing binding of an anti-drug antibody of IgE isotype to the therapeutic anti-Igh

antibody or the mutant therapeutic antibody.
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