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WHAT IS CLAIMED:

. A recombinant antigen-binding protein that binds a human IgG1-Fc domain, a human

lg&2-Fc domain, or a human IgG4-Fc domain.

2. The rscombinant antigen-binding protein of claim 1, wherein the antigen-binding

protein binds a polypeptide comprising an amino acid sequence of SEQ ID NO:26.

3. The recombingnt antigen-binding protein of claim 1 or claim 2, wherein the antigen-
binding protein binds the polypeptide with a Kp of less than about 40 nM as measured in

a surface plasmon resgQnance assay.

4. The recombinant antigem\pinding protein of any one of claims 1-3, wherein the
antigen-binding protein compriges one or more complementarity determining regions
(CDRs) of a heavy chain variableyegion (HCVR) having an amino acid sequence that is
at least 95% identical to SEQ ID NOX15, or of a light chain variable region (LCVR)

having an amino acid sequence that is\at least 95% identical to SEQ ID NO:16.

5. The recombinant antigen-binding protein &f any one of claims 1-4, wherein the
antigen-binding protein comprises a heavy chaxy CDR-1 (HCDR-1) having the amino
acid sequence of SEQ ID NO:27, an HCDR-2 hawpg the amino acid sequence of SEQ
ID NO:28, an HCDR-3 having the amino acid sequenge of SEQ ID NO:29, a light chain
CDR-1 (LCDR-1) having the amino acid sequence of SKQ ID NO:30, and an LCDR-2
having the amino acid sequence of SEQ ID NO:31.

6. The recombinant antigen-binding protein of any one of claims\1-5, wherein the
antigen-binding protein comprises an HCVR having an amino acid\sequence that is at
least 95% identical to SEQ ID NO:15 and an LCVR having an amino gcid sequence that
is at least 95% identical to SEQ ID NO:16.

7. The recombinant antigen-binding protein of any one of claims 1-6, whereinthe

antigen-binding protein comprises an HCVR having the amino acid sequence o
NO:15 and an LCVR having the amino acid sequence of SEQ ID NO:16.
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8. The recombinant antigen-binding protein of any one of claims 1-7, wherein the

antigen-binding protein is an ScFv fusion protein comprising (a) a heavy chain variable
omain comprising an amino acid sequence that is at least 95% identical to SEQ ID

N 15, (b) a light chain variable domain comprising an amino acid sequence that is at

least'Q5% identical to SEQ ID NO:16, and (c) a membrane anchor domain comprising

an aming acid sequence that is at least 95% identical to SEQ ID NO:17 or SEQ ID

NO:21.

9. The recombingnt antigen-binding protein of any one of claims 1-8, wherein the
antigen-binding protein is an ScFv fusion protein comprising a heavy chain variable
domain that has an arnino acid sequence identical to SEQ ID NO:15 and a light chain

variable domain that has\an amino acid sequence identical to SEQ ID NO:16.

10. The recombinant antigen-binding protein of any one of claims 1-9, wherein the
antigen-binding protein is an ScF\ fusion protein comprising the amino acid sequence of
SEQ ID NO:19.

11. A recombinant antigen-binding proteinthat binds to the same epitope on the
substituted CH3 polypeptide as an antibody\which comprises a heavy chain CDR-1
(HCDR1) having the amino acid sequence of SEQ ID NO:27, an HCDR-2 having the
amino acid sequence of SEQ ID NO:28, an HCDR:3 having the amino acid sequence of
SEQ ID NO:29, a light chain CDR-1 (LCDR-1) haviny the amino acid sequence of SEQ
ID NO:30, and an LCDR-2 having the amino acid sequgnce of SEQ ID NO:31.

12. An isolated polynucleotide comprising a nucleic acid seqbence that encodes the

antigen binding protein of any one of claims 1-11.

13. The isolated polynucleotide of claim 12, wherein the nucleic acid §ncodes a
polypeptide comprising the amino acid sequence of SEQ ID NO:19.

14. A nucleic acid vector comprising:
(a) a polynucleotide according to claim 12 or 13;
(b) a promoter, which is operably linked to the polynucleotide; and

(c) a polyadenylation sequence.
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15. The nucleic acid vector of claim 14, wherein the promoter is a CMV promoter.

6. The nucleic acid vector of claim 14 or 15 comprising a nucleic acid encoding a

selectable marker.

17. Theucleic acid vector of claim 16, wherein the selectable marker provides

neomycin Pesistance.

18. The nucleic agid vector of any one of claims 14-17 comprising a nucleic acid

encoding an energ\transfer protein.

19. The nucleic acid veclqQr of claim 18, wherein the energy transfer protein is a

derivative of green fluorescince protein.

20. The nucleic acid vector of clain 19, wherein the derivative of green fluorescence

protein is yellow fluorescence proteiy (“YFP”).

21. The nucleic acid vector of any one of glaims 14-20, wherein the vector is circular.

22. The nucleic acid vector of any one of claims 14-20, wherein the vector is linear.

23. The nucleic acid vector of claim 22, wherein the Xgctor is integrated into the genome

of a host cell.

24. The nucleic acid vector of any one of claims 14-23, whers§jn the host cell is a CHO

cell.

25. A host cell expressing an antigen-binding protein of any one of clajms 1-11.
26. The host cell of claim 25, wherein the cell is a CHO cell.

27. A recombinant antigen-binding protein that specifically binds a substituted CN3
polypeptide comprising one or more amino acid substitutions selected from the gro

consisting of (a) 95R, and (b) 95R and 96F according to the IMGT exon numbering
system, or (a’) 435R, and (b’) 435R and 436F according to the EU numbering system.
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28. The recombinant antigen-binding protein of claim 27, wherein the antigen-binding

rotein binds a polypeptide comprising an amino acid sequence of SEQ ID NO:42.

29. TRe recombinant antigen-binding protein of claim 27 or 28, wherein the antigen-
binding Wrotein binds the polypeptide with a Kp of less than about 60 nM as measured in

a surface plasmon resonance assay.

30. The recombiRant antigen-binding protein of any one of claims 27-29, wherein the
antigen-binding protgin comprises one or more complementarity determining regions
(CDRs) of a heavy chajn variable region (HCVR) having an amino acid sequence that is
at least 95% identical to REQ ID NO:38, or of a light chain variable region (LCVR)
having an amino acid sequeqce that is at least 95% identical to SEQ ID NO:39.

31. The recombinant antigen-bindjng protein of any one of claims 27- 30, wherein the
antigen-binding protein comprises a\neavy chain CDR-1 (HCDR-1) having the amino
acid sequence of SEQ ID NO:32, an HCDR-2 having the amino acid sequence of SEQ
ID NO:33, an HCDR-3 having the amino agid sequence of SEQ ID NO:34, a light chain
CDR-1 (LCDR-1) having the amino acid segqyence of SEQ ID NO:35, an LCDR-2 having
the amino acid sequence of SEQ ID NO:36, angd an LCDR-3 having the amino acid
sequence of SEQ ID NO:37.

32. The recombinant antigen-binding protein of any one\of claims 27- 31, wherein the
antigen-binding protein comprises an HCVR having an am\no acid sequence that is at
least 95% identical to SEQ ID NO:38 and an LCVR having aN amino acid sequence that
is at least 95% identical to SEQ ID NO:39.

33. The recombinant antigen-binding protein of any one of claims 2732, wherein the
antigen-binding protein comprises an HCVR having an amino acid sequgnce of SEQ ID
NO:38 and an LCVR having an amino acid sequence of SEQ ID NO:39.

34. The recombinant antigen-binding protein of any one of claims 27-33, whereinthe
antigen-binding protein is an antibody comprising a heavy chain comprising an amigo
acid sequence that is at least 95% identical to SEQ ID NO:40 and a light chain

comprising an amino acid sequence that is at least 95% identical to SEQ ID NO:41.
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35. The recombinant antigen-binding protein of any one of claims 27- 34, wherein the
ntibody comprises a heavy chain that has an amino acid sequence identical to SEQ ID
NQ:40 and a light chain that has an amino acid sequence identical to SEQ ID NO:41.

36. Thexecombinant antigen-binding protein of any one of claims 27-33, wherein the
antigen-binding protein is an ScFv fusion protein comprising (a) a heavy chain variable
domain comp¥jsing an amino acid sequence that is at least 95% identical to SEQ ID
NO:38, (b) a light chain variable domain comprising an amino acid sequence that is at

least 95% identicalXp SEQ ID NO:39, and (c) a membrane anchor domain.

37. The recombinant antigen-binding protein of any one of claims 27-33 and 36, wherein
the antigen-binding protein ¥ an ScFv fusion protein comprising a heavy chain variable
domain that has an amino acitksequence identical to SEQ ID NO:38 and a light chain

variable domain that has an aming acid sequence identical to SEQ ID NO:39.

38. The recombinant antigen-binding pxotein of any one of claims 27-33, 36 and 37,
wherein the antigen-binding protein is an§cFv fusion protein comprising the amino acid
sequence of SEQ ID NO:43.

39. A recombinant antigen-binding protein that binds to the same epitope on the
substituted CH3 polypeptide as an antibody which comprises a heavy chain CDR-1
(HCDR1) having the amino acid sequence of SEQ ID :32, an HCDR-2 having the
amino acid sequence of SEQ ID NO:33, an HCDR-3 having the amino acid sequence of
SEQ ID NO:34, a light chain CDR-1 (LCDR-1) having the amipo acid sequence of SEQ
ID NO:35, an LCDR-2 having the amino acid sequence of SEQND NO:36, and an
LCDR-3 having the amino acid sequence of SEQ ID NO:37.

40. An isolated polynucleotide comprising a nucleic acid sequence that §ncodes the

antigen binding protein of any one of claims 27-39.

41. The isolated polynucleotide of claim 40, wherein the nucleic acid encodes a
polypeptide comprising an amino acid sequence of SEQ ID NO:40.
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42. The isolated polynucleotide of claim 40, wherein the nucleic acid encodes a

polypeptide comprising an amino acid sequence of SEQ ID NO:41.

43\The isolated polynucleotide of claim 40, wherein the nucleic acid encodes a

polypgptide comprising an amino acid sequence of SEQ ID NO:43.

44. A nucleic acid vector comprising:
(a) a palynucleotide according to any one of claims 40-43;
(b) a prompter, which is operably linked to the polynucleotide; and
(c) a polyadeqylation sequence.

45. The nucleic acid vectqr of claim 44, wherein the promoter is a CMV promoter.

46. The nucleic acid vector of §laim 44 or 45comprising a nucleic acid encoding a

selectable marker.

47. The nucleic acid vector of claim 46\wherein the selectable marker provides

neomycin resistance.

48. The nucleic acid vector of any one of claims44-47 comprising a nucleic acid

encoding an energy transfer protein.

49. The nucleic acid vector of claim 48, wherein the eneggy transfer protein is a

derivative of green fluorescence protein.

50. The nucleic acid vector of claim 49, wherein the derivative of green fluorescence

protein is yellow fluorescence protein (“YFP”).

51. The nucleic acid vector of any one of claims 44-50, wherein the vectgr is circular.

52. The nucleic acid vector of any one of claims 44-50, wherein the vector is hqear.

53. The nucleic acid vector of claim 52, wherein the vector is integrated into the geNpme

of a host cell.
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54. The nucleic acid vector of claim 53any one of claims 44-53, wherein the host cell is
a CHO cell.

55\A host cell expressing an antigen-binding protein of any one of claims 27-39.

56. TheYost cell of claim 55, wherein the cell is a CHO cell.

57. A methQd of detecting or isolating a cell that stably expresses a heterodimeric
protein comprising the steps of:

(a) expressing in a Rost cell a cell surface capture protein (CSCP) and a heterodimeric
protein, wherein (i) the\CSCP binds to a first site on the heterodimeric protein to form a
CSCP- heterodimeric pro{ein complex inside the host cell, (i) the CSCP- heterodimeric
protein complex is transported through the host cell, and (iii) then displayed on the
surface of the host cell;

(b) contacting the host cell with a\detection molecule, wherein the detection molecule
binds to a second site on the heterogimeric protein; and

(c) selecting the host cell which binds the detection molecule.

58. The method of claim 57, comprising the step of contacting the cell with a blocking
molecule prior to selecting the host cell at stepXc), wherein the blocking molecule binds
to CSCP that is not bound to the heterodimeric prgtein, but does not bind to the CSCP-

heterodimeric protein complex.

59. The method of claims 57 or 58, wherein the selecting step (c) is performed by

fluorescence activated cell sorting.

60. The method of any one of claims 57-59, wherein the heterodimeric protein
comprises multiple subunits and the first site on the heterodimeric pro{ein resides on a
first subunit, and the second site on the heterodimeric protein resides ofn\a second

subunit.

61. The method of claim 60, wherein the heterodimeric protein comprises an antibody.

62. The method of claim 61, wherein the first site on the antibody resides on a heavy

chain comprising a wild type CH3 domain.
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63. The method of any one of claims 57-62, wherein the first site on the antibody resides
n a heavy chain comprising a CH3 domain that comprises a histidine residue at
position 95 according to the IMGT exon numbering system and a tyrosine residue at

positign 96 according to the IMGT exon numbering system.

64. The method of any one of claims 57-63, wherein the CSCP comprises a
recombinant aptigen-binding protein that binds a human 1gG1-Fc domain, a human

lgG2-Fc domain)\or a human IgG4-Fc domain.

65. The method of anykone of claims 57-64, wherein the antigen-binding protein binds a

polypeptide comprising ag amino acid sequence of SEQ ID NO:26.

66. The method of claim any oRe of claims 57-65, wherein the antigen-binding protein

comprises Protein A or a functional fragment of Protein A.

67. The method of claim 66, wherein the antigen-binding protein is a chimeric protein

comprising the Fc binding domain of Protgin A.

68. The method of claim 67, wherein the chimexic protein comprises the Fc binding

domain of Protein A and a membrane anchor.

69. The method of claim 68, wherein the chimeric proteiqg comprises the Fc binding

domain of Protein A and a transmembrane domain of an K¢ receptor.

70. The method of any one of claims 57-64, wherein the antigenxbinding protein binds
the polypeptide with a Kp of less than about 40 nM as measured inNa surface plasmon

resonance assay.

71. The method of any one of claims 57-70, wherein the CSCP comprises §n ScFv
fusion protein comprising (a) a heavy chain variable domain comprising an amjno acid
sequence that is at least 95% identical to SEQ ID NO:15, (b) a light chain variable
domain comprising an amino acid sequence that is at least 95% identical to SEQ |

NO:16, and (c) a membrane anchor domain.
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72. The method of claim 71, wherein the detection molecule (DM) comprises an antigen-
binding protein protein comprising a heavy chain variable domain comprising an amino
cid sequence that is at least 95% identical to SEQ ID NO:38, and a light chain variable

doxpain comprising an amino acid sequence that is at least 95% identical to SEQ ID

73. The method of claim any one of claims 57-59, wherein the CSCP comprises an
antigen-binding protein comprises an ScFv fusion protein comprising (a) a heavy chain
variable domain¢omprising an amino acid sequence that is at least 95% identical to
SEQ ID NO:38, (b)a light chain variable domain comprising an amino acid sequence
that is at least 95% idsptical to SEQ ID NO:39, and (c) a membrane anchor domain..

74. The method of claim 73\wherein the detection molecule (DM) comprises an antigen-
binding protein comprising a hgavy chain variable domain comprising an amino acid
sequence that is at least 95% idextical to SEQ ID NO:15, and a light chain variable
domain comprising an amino acid ssguence that is at least 95% identical to SEQ ID
NO:16.

75. The method of claim any one of claims 5{-74, wherein the blocking molecule is a

non-human IgG or a human Fc molecule.

76. A method of detecting and isolating cells that produce high levels of a heterodimeric
protein, comprising:

(a) transfecting cells with a nucleic acid that encodes a cell surface capture
protein (CSCP), which is a fusion protein comprising a membxane anchor domain and is
capable of binding a first subunit of the heterodimeric protein, wkerein the cell
expresses the heterodimeric protein;

(b) detecting a cell of (a) that expresses the CSCP in high yield;

(c) isolating and culturing the cell that expresses the CSCP in higk yield;

(d) detecting the heterodimeric protein on the surface of the isolated\and cultured
cell of step (c) with a detection molecule that binds a second subunit of the
heterodimeric protein; and

(e) isolating the cell detected in step (d) that bears the detected heterodimer

protein on its surface.
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77. The method of claim 76, wherein the heterodimeric protein comprises an antibody.

8. The method of claim 76 or 77, wherein the first subunit of the heterodimeric protein

congprises a heavy chain domain comprising a wild type CH3 domain.

79. Thexnethod of any one of claims 76-78, wherein the first subunit of the
ic protein comprises a heavy chain comprising a CH3 domain having a
histidine residye at position 95 according to the IMGT exon numbering system and a

tyrosine residue'\qt position 96 according to the IMGT exon numbering system.

80. The method of anjkone of claims 76-79, wherein the CSCP comprises a
recombinant antigen-bindjng protein that binds a human IgG1-Fc domain, a human
IgG2-Fc domain, or a humay |lgG4-Fc domain.

81. The method of any one of clains 76-80, wherein the recombinant antigen-binding

protein binds a polypeptide comprisikgg an amino acid sequence of SEQ ID NO:26.

82. The method of any one of claims 76-3{, wherein the recombinant antigen-binding
protein comprises Protein A or a functional fxagment of Protein A.
83. The method of claim 82, wherein the recombinant antigen-binding protein is a fusion

protein comprising the Fc binding domain of Protein

84. The method of claim 82 or 83, wherein the fusion prot&jn comprises the Fc binding

domain of Protein A and a membrane anchor.

85. The method of any one of claims 82-84, wherein the fusion protein comprises the Fc

binding domain of Protein A and a transmembrane domain of an Fc receptor.

86. The method of any one of claims 76-81, wherein the recombinant anti
protein binds the polypeptide with a Kp of less than about 40 nM as measure

surface plasmon resonance assay.

87. The method of any one of claims 76-81, wherein the recombinant antigen-binding

protein comprises one or more complementarity determining regions (CDRs) of a heavy
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chain variable region (HCVR) having an amino acid sequence that is at least 95%
identical to SEQ ID NO:15, or of a light chain variable region (LCVR) having an amino
cid sequence that is at least 95% identical to SEQ ID NO:16.

88. The method of any one of claims 76-81 or 87, wherein the recombinant antigen-
binding Rrotein comprises a heavy chain CDR-1 (HCDR-1) having the amino acid
sequence &f SEQ ID NO:27, an HCDR-2 having the amino acid sequence of SEQ ID
NO:28, an HODR-3 having the amino acid sequence of SEQ ID NO:29, a light chain
CDR-1 (LCDR-N having the amino acid sequence of SEQ ID NO:30, and an LCDR-2
having the amino agjd sequence of SEQ ID NO:31.

89. The method of any oRe of claims 76-81, 87 or 88, wherein the recombinant antigen-
binding protein binds to thesame epitope on the CH3 domain as an antibody which
comprises a heavy chain CDRx1 (HCDR1) having the amino acid sequence of SEQ ID
NO:27, an HCDR-2 having the alino acid sequence of SEQ ID NO:28, an HCDR-3
having the amino acid sequence of REQ ID NO:29, a light chain CDR-1 (LCDR-1)
having the amino acid sequence of SEQ ID NO:30, and an LCDR-2 having the amino
acid sequence of SEQ ID NO:31.

90. The method of any one of claims 76-81 or 87-89, wherein the antigen-binding
protein comprises an HCVR having an amino acid\sequence that is at least 95%
identical to SEQ ID NO:15 and an LCVR having an amino acid sequence that is at least
95% identical to SEQ ID NO:16.

91. The method of any one of claims 76-81 or 87-90, wherein\the antigen-binding
protein comprises an HCVR having the amino acid sequence oRSEQ ID NO:15 and an
LCVR having the amino acid sequence of SEQ ID NO:16.

92. The method of any one of claims 76-81, wherein the CSCP is an ScKkyv fusion protein
comprising (a) a heavy chain variable domain comprising an amino acid sequence that
is at least 95% identical to SEQ ID NO:15, (b) a light chain variable domain comprising
an amino acid sequence that is at least 95% identical to SEQ ID NO:16, and (c)
membrane anchor domain comprising an amino acid sequence that is at least 959
identical to SEQ ID NO:17 or SEQ ID NO:21.
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93. The method of any one of claims 76-81 or 92, wherein the CSCP is an ScFv fusion
protein comprising a heavy chain variable domain that has an amino acid sequence
\dentical to SEQ ID NO:15 and a light chain variable domain that has an amino acid
seyuence identical to SEQ ID NO:16.

94. Thexpethod of any one of claims 76-81, 92, or 93, wherein the CSCP is an ScFv

fusion protsin comprising the amino acid sequence of SEQ ID NO:19.

95. The methodgf any one of claims 76-94, wherein the second subunit of the
heterodimeric proteip comprises a heavy chain comprising a CH3 domain that
comprises an arginine\residue at position 95 according to the IMGT exon numbering
system and a phenylalanipe residue at position 96 according to the IMGT exon

numbering system.

96. The method of claim 95, whekein the detection molecule (DM) comprises a labeled
recombinant antigen-binding proteimthat binds a human IgG1-Fc domain, a human
lgG2-Fc domain, or a human IgG4-Fc Y omain wherein the Fc domain comprises an
arginine residue at position 95 according Y0 the IMGT exon numbering system and a

phenylalanine residue at position 96 accordiRg to the IMGT exon numbering system.

97. The method of claim 95 or 96, wherein the detection molecule comprises a labeled
anti-human 1gG F(ab’)2.

98. The method of claim 96 or 97, wherein the labeled recgmbinant antigen-binding

protein binds a polypeptide comprising an amino acid sequence of SEQ ID NO:43.

99. The method any one of claims 96-98, wherein labeled recombiRant antigen-binding
protein binds the polypeptide with a Kp of less than about 60 nM as measured in a

surface plasmon resonance assay.

100. The method of any one of claims 96-99, wherein the labeled recombinarX antigen-
binding protein comprises one or more complementarity determining regions (CBRs) of
a heavy chain variable region (HCVR) having an amino acid sequence that is at least
95% identical to SEQ ID NO:38, or of a light chain variable region (LCVR) having an
amino acid sequence that is at least 95% identical to SEQ ID NO:39.
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101. The method of any one of claims 96-100, wherein the labeled recombinant antigen-

inding protein comprises a heavy chain CDR-1 (HCDR-1) having the amino acid
segyuence of SEQ ID NO:32, an HCDR-2 having the amino acid sequence of SEQ ID
NO:38, an HCDR-3 having the amino acid sequence of SEQ ID NO:34, a light chain
CDR-1 \\.CDR-1) having the amino acid sequence of SEQ ID NO:35, an LCDR-2 having
the amino agcid sequence of SEQ ID NO:36, and an LCDR-3 having the amino acid
sequence of SEQ ID NO:37.

102. The method okany one of claims 96-101, wherein the labeled recombinant antigen-
binding protein compriges an HCVR having an amino acid sequence that is at least 95%
identical to SEQ ID NO:38 and an LCVR having an amino acid sequence that is at least
95% identical to SEQ ID N;39.

103. The method of any one of clgims 96-102, wherein the labeled recombinant antigen-
binding protein comprises an HCVR\having an amino acid sequence of SEQ ID NO:38
and an LCVR having an amino acid sequence of SEQ ID NO:39.

104. The method of any one of claims 96-103, wherein the labeled recombinant antigen-
binding protein is a labeled antibody comprisin® a heavy chain comprising an amino acid
sequence that is at least 95% identical to SEQ IDWO:40 and a light chain comprising an
amino acid sequence that is at least 95% identical to\SEQ ID NO:41.

105. The method of claim 104, wherein the labeled antibody comprises a heavy chain
that has an amino acid sequence identical to SEQ ID NO:40°%nd a light chain that has

an amino acid sequence identical to SEQ ID NO:41.

106. The method of any one of claims 76-78, wherein the first subuniiof the
heterodimeric protein comprises a heavy chain domain comprising a CH3 domain
having an arginine residue at position 95 according to the IMGT exon numbigring system
and a phenylalanine residue at position 96 according to the IMGT exon numbyring
system, and the second subunit of the heterodimeric protein comprises a heavyghain
domain comprising a CH3 domain having a histidine residue at position 95 according to
the IMGT exon numbering system and a tyrosine residue at position 96 according to the

IMGT exon numbering system.
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107. The method of claim 106, wherein the CSCP comprises an ScFv fusion protein
omprising (a) a heavy chain variable domain comprising an amino acid sequence that
is &t least 95% identical to SEQ ID NO:38, (b) a light chain variable domain comprising

108. The metkod of claim 107, wherein the ScFv fusion protein comprises a heavy chain
variable domainYtpat has an amino acid sequence identical to SEQ ID NO:38 and a light

chain variable domajn that has an amino acid sequence identical to SEQ ID NO:39.

109. The method of clainy 107 or 108, wherein the ScFv fusion protein comprises the

amino acid sequence of S ID NO:43.

110. The method of any one of clgims 106-109, wherein the detection molecule (DM)
comprises a labeled recombinant antigen-binding protein comprising one or more
complementarity determining regions ({DRs) of a heavy chain variable region (HCVR)
having an amino acid sequence that is atNeast 95% identical to SEQ ID NO:15, or of a
light chain variable region (LCVR) having amamino acid sequence that is at least 95%
identical to SEQ ID NO:16.

111. The method of claim 110, wherein the labeled rgcombinant antigen-binding protein
comprises a heavy chain CDR-1 (HCDR-1) having the amino acid sequence of SEQ ID
NO:27, an HCDR-2 having the amino acid sequence of SEQ ID NO:28, an HCDR-3
having the amino acid sequence of SEQ ID NO:29, a light chgin CDR-1 (LCDR-1)
having the amino acid sequence of SEQ ID NO:30, and an LCDR-2 having the amino
acid sequence of SEQ ID NO:31.

112. The method of claim 106, wherein the detection molecule (DM) corqprises a
labeled recombinant antigen-binding protein that binds to the same epitope\on the CH3
domain as an antibody which comprises a heavy chain CDR-1 (HCDR1) havikg the
amino acid sequence of SEQ ID NO:27, an HCDR-2 having the amino acid sequence of
SEQ ID NO:28, an HCDR-3 having the amino acid sequence of SEQ ID NO:29, a
chain CDR-1 (LCDR-1) having the amino acid sequence of SEQ ID NO:30, and an
LCDR-2 having the amino acid sequence of SEQ ID NO:31.

67



chhavi.kulshrestha
Line


WO 2014/078475 PCT/US2013/069993

113. The method of claim 112, wherein the labeled antigen-binding protein comprises an
CVR having an amino acid sequence that is at least 95% identical to SEQ ID NO:15

ang an LCVR having an amino acid sequence that is at least 95% identical to SEQ ID

114. The method of claim 112 or 113, wherein the labeled antigen-binding protein
comprises an\dCVR having the amino acid sequence of SEQ ID NO:15 and an LCVR
having the aming acid sequence of SEQ ID NO:16.

115. The method of aNy one of claims 76-114, wherein the blocking molecule is a non-

human IgG or a human K¢ molecule.
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1. A recombinant antigen-binding protein that binds a human IgG1-Fc domain, a
human IgG2-Fc domain, or a human IgG4-Fc domain, wherein the recombinant antigen-
binding protein comprises:

an antibody or ScFv that binds to the same epitope on the Fc domain as an
antibody or ScFv which comprises a heavy chain CDR-1 (HCDR1) having the amino
acid sequence of SEQ ID NO:27, an HCDR-2 having the amino acid sequence of SEQ
ID NO:28, an HCDR-3 having the amino acid sequence of SEQ ID NO:29, a light chain
CDR-1 (LCDR-1) having the amino acid sequence of SEQ ID NO:30, and an LCDR-2
having the amino acid sequence of SEQ ID NO:31.

2. The recombinant antigen-binding protein of claim 1, wherein:

a. the antigen-binding protein comprises one or more complementarity
determining regions (CDRs) of a heavy chain variable region (HCVR)
having an amino acid sequence that is at least 95% identical to SEQ ID
NO:15, or of a light chain variable region (LCVR) having an amino acid
sequence that is at least 95% identical to SEQ ID NO:16;

b. the antigen-binding protein comprises an HCVR having an amino acid
sequence that is at least 95% identical to SEQ ID NO:15 and an LCVR
having an amino acid sequence that is at least 95% identical to SEQ ID
NO:16; or

c. the antigen-binding protein comprises an HCVR having the amino acid
sequence of SEQ ID NO:15 and an LCVR having the amino acid
sequence of SEQ ID NO:16.

3. The recombinant antigen-binding protein of claim 1 or claim 2, wherein the
antigen-binding protein is an ScFv fusion protein comprising:
a. (i) a heavy chain variable domain comprising an amino acid sequence that
is at least 95% identical to SEQ ID NO:15, (ii) a light chain variable domain
comprising an amino acid sequence that is at least 95% identical to SEQ ID
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NO:16; and (iii) a membrane anchor domain comprising an amino acid sequence
that is at least 95% identical to SEQ ID NO:17 or SEQ ID NO:21;

b. (i) a heavy chain variable domain that has an amino acid sequence
identical to SEQ ID NO:15, (ii) a light chain variable domain that has an amino
acid sequence identical to SEQ ID NO:16; and (iii) a membrane anchor domain
comprising an amino acid sequence that is at least 95% identical to SEQ ID
NO:17 or SEQ ID NO:21; or

C. the amino acid sequence of SEQ ID NO:19.

An isolated polynucleotide comprising a nucleic acid sequence that encodes:
a. the antigen binding protein of any one of claims 1-3; or

b. a polypeptide comprising the amino acid sequence of SEQ ID NO:19.

A nucleic acid vector comprising:

a. a polynucleotide according to claim 4;
b. a promoter, which is operably linked to the polynucleotide; and
C. a polyadenylation sequence.

The nucleic acid vector of claim 5 further comprising a nucleic acid encoding:
a. a selectable marker, or

b. an energy transfer protein.

The nucleic acid vector of claims 5 or 6, wherein:

a. the promoter is a CMV promoter;
b. the selectable marker provides neomycin resistance; or
C. the energy transfer protein is a derivative of green fluorescence protein

such as yellow fluorescence protein (“YFP”).

The nucleic acid vector of any one of claims 5-7, wherein the vector is circular or
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9. The nucleic acid vector of any one of claims 5-8, wherein the vector is integrated

into the genome of a host cell and/or the host cell is a CHO cell.

10. A host cell expressing an antigen-binding protein of any one of claims 1-4.

11. The host cell of claim 10, wherein the cell is a CHO cell.

12. A method of detecting or isolating a cell that stably expresses a heterodimeric
protein comprising the steps of:

a. expressing in a host cell a cell surface capture protein (CSCP) comprising
an antigen-binding protein of any one of claims 1 to 3 and a heterodimeric protein,
wherein (i) the CSCP binds to a first site on the heterodimeric protein to form a CSCP-
heterodimeric protein complex inside the host cell, (ii) the CSCP- heterodimeric protein
complex is transported through the host cell, and (iii) then displayed on the surface of
the host cell;

b. contacting the host cell with a detection molecule, wherein the detection
molecule binds to a second site on the heterodimeric protein; and

C. selecting the host cell which binds the detection molecule,

wherein in the heterodimeric protein:

0] the first site resides on a heavy chain that has a CH3 domain containing a
histidine residue at position 95 according to the IMGT exon numbering
system and a tyrosine residue at position 96 according to the IMGT exon
numbering system (Fc); and

(i) the second site resides on a heavy chain that has a CH3 domain containing
an arginine residue at position 95 according to the IMGT exon numbering
system and a phenylalanine residue at position 96 according to the IMGT

exon numbering system (Fc*).

13. The method of claim 12 or 13, comprising the step of contacting the cell with a

blocking molecule prior to selecting the host cell at step (c), wherein the blocking
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molecule binds to CSCP that is not bound to the heterodimeric protein, but does not

bind to the CSCP- heterodimeric protein complex.

14. The method of claims 12 or 13, wherein the selecting step (c) is performed by

fluorescence activated cell sorting.

15. A method detecting and isolating cells that produce high levels of a heterodimeric
protein, comprising:

a. transfecting cells with a nucleic acid that encodes a cell surface capture
protein (CSCP) which is an antigen-binding-protein of any one of claims 1 to 3, wherein
the CSCP is capable of binding a first site on a subunit of the heterodimeric protein,
wherein the cell expresses the heterodimeric protein;

b. detecting a cell of (a) that expresses the CSCP in high yield;

C. isolating and culturing the cell that expresses the CSCP in high yield,;

d. detecting the heterodimeric protein on the surface of the isolated and
cultured cell of step c. with a detection molecule that binds a second site on a second
subunit of the heterodimeric protein; and

e. isolating the cell detected in step (d) that bears the detected heterodimeric
protein on its surface,

wherein in the heterodimeric protein:

0] the first site resides on a heavy chain that has a CH3 domain containing a
histidine residue at position 95 according to the IMGT exon numbering
system and a tyrosine residue at position 96 according to the IMGT exon
numbering system (Fc); and

(i) the second site resides on a heavy chain that has a CH3 domain containing
an arginine residue at position 95 according to the IMGT exon numbering
system and a phenylalanine residue at position 96 according to the IMGT

exon numbering system (Fc*).

16. The method of claim 15, wherein the selecting step (d) is performed by

fluorescence activated cell sorting.
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17.  The method of any one of claims 12-16, wherein the heterodimeric protein
comprises an antibody and the first site on the antibody resides on a heavy chain
comprising a wild type CH3 domain.

18. The method of any one of claims 12 to 17, wherein the detection molecule (DM)
comprises:

a. an antigen-binding protein comprising a heavy chain variable domain
comprising an amino acid sequence that is at least 95% identical to SEQ ID NO:38, and
a light chain variable domain comprising an amino acid sequence that is at least 95%
identical to SEQ ID NO:39; or

b. an antigen-binding protein comprising a heavy chain comprising an amino
acid sequence that is at least 95% identical to SEQ ID NO: 40, and a light chain

comprising an amino acid sequence that is at least 95% identical to SEQ ID NO:41.
19. The method of claim any one of claims 12-16, wherein the cell is contacted with a

blocking molecule prior to the detection molecule, where the blocking molecule is a non-

human IgG or a human Fc molecule.

58



