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NON-HUMAN PRIMATE FC RECEPTORS AND 
METHODS OF USE 

FIELD OF THE INVENTION 

[0001] The invention generally relates to puri?ed and 
isolated non-human primate Fc receptor polypeptides, the 
nucleic acid molecules encoding the FcR polypeptides, and 
the processes for production of non-human primate Fc 
receptor polypeptides as Well as to methods for evaluating 
the safety, efficacy and biological properties of therapeutic 
agents. 

BACKGROUND OF THE INVENTION 

[0002] Fc receptors (FcRs) are membrane receptors 
expressed on a number of immune effector cells. Upon 
interaction With target immunoglobulins, FcRs mediate a 
number of cellular responses, including, activation of cell 
mediated killing, induction of mediator release from the cell, 
uptake and destruction of antibody coated particles, and 
transport of immunoglobulins. Deo et al., 1997, Immunology 
Today 18:127-135. Further, it has been shoWn that antigen 
presenting cells, e.g., macrophages and dendritic cells, 
undergo FcR mediated internaliZation of antigen-antibody 
complexes, alloWing for antigen presentation and the con 
sequent ampli?cation of the immune response. As such, 
FcRs play a central role in development of antibody speci 
?city and effector cell function. Deo et al., 1997, Immunol 
ogy Today 18:127-135. 

[0003] FcRs are de?ned by their speci?city for immuno 
globulin isotypes; Fc receptors for IgG antibodies are 
referred to as FcyR, for IgE as FceR, for IgA as FcotR and 
so on. FcRn is a special class of Fc receptor found on 
neonatal cells and is responsible for, among other things, 
transporting maternal IgG from milk across the infants 
intestinal epithelial cells. Three subclasses of human gamma 
receptors have been identi?ed: FcyRI (CD64), FcyRII 
(CD32) and FcyRIII (CD16). Because each human FcyR 
subclass is encoded by tWo or three genes, and alternative 
RNA spicing leads to multiple transcripts, a broad diversity 
in Fcy isoforms exists. The three genes encoding the human 
FcyRI subclass (FcyRIA, FcyRIB and FcyRIC) are clustered 
in region 1q21.1 of the long arm of chromosome 1; the genes 
encoding FcyRII isoforms (FcyRIIA, FcyRIIB and FcyRIIC) 
and the tWo genes encoding FcyRIII (FcyRIIIA and 
FcyRIIIB) are all clustered in region 1q22. FcRs are 
revieWed in Ravetch and Kinet, Annu. Rev. Immunol 9:457 
92 (1991); Capel et al., Immunomethods 4:25-34 (1994); 
and de Haas et al., J Lab. Clin. Med. 126:330-41 (1995). 

[0004] Human FcyRI is a heteroligomeric complex com 
posed of an ot-chain and y-chain. The ot-chain is a 70-72 kDa 
glycoprotein having 3 extracellular C-2 Ig like domains, a 21 
amino acid membrane domain and a charged cytoplasmic 
tail of 61 amino acids. van de Winkel et al., 1993, Immu 
nology Today 14:215-221. The y-chain is a homodimer that 
is involved in cell surface assembly and cell signaling into 
the interior of the cell. Each chain of y homodimer includes 
a motif involved in cellular activation designated the ITAM 
motif. Human FcyRI binds monomeric IgG With high affin 
ity (10_7-10_9M) through the action of the third extracellular 
C-2 domain. 

[0005] FeyRII is a 40 kDa glycoprotein having tWo C2 set 
Ig-like extracellular domains, a 27-29 amino acid transmem 
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brane domain, and a cytoplasmic domain having variable 
length, from 44 to 76 amino acids. There are six knoWn 
isoforms of the human FcyRII, differing for the most part in 
their heterogeneous cytoplasmic domains. Human FcyRIIA 
includes an ITAM motif in the cytoplasmic region of the 
molecule, and upon crosslinking of the receptor this motif is 
associated With cellular activation. In contrast, human 
FcyRIIB includes an inhibitory motif in its cytoplasmic 
region designated ITIM. When the FcyRIIB is crosslinked, 
cellular activation is inhibited. In general, FcyRII binds 
monomeric IgG poorly (>107 M”), but has high af?nity for 
complexed IgG. 

[0006] Human FcyRIII has tWo major isoforms, FcyRIIIA 
and FcyRIIIB, both isoforms are betWeen 50 to 80 kDa, 
having tWo C2 Ig-like extracellular domains. The FcyRIIIA 
ot-chain is anchored to the membrane by a 25 amino acid 
transmembrane domain, While FcyRIIIB is linked to the 
membrane via a glycosyl phosphatidyl-inositol (GPI) 
anchor. Human FcyRIIIA is a heteroligomeric complex With 
the ot-chain complexed With a heterodimeric y-o (gamma 
delta) chain or y-y chain. The y-chain includes a cytoplasmic 
tail With an ITAM motif. The ot-chain is homologous to the 
ot-chain and is also involved in cell signaling and cell 
surface assembly. The y-o (gamma-delta) chain also includes 
an ITAM motif in its cytoplasmic region. In both cases, the 
FcyRIII binds monomeric IgG With loW affinity, and binds 
complexed IgG With high af?nity. 

[0007] Human FcRn is a heterodimer composed of a [3-2 
microglobulin chain and a ct chain. The [3-2 microglobulin 
chain is approximately 15 kDa and is similar to the [3-2 
microglobulin chain present in MHC class I heterodimers. 
The presence of a P-2 microglobulin chain in FcRn makes 
it the only knoWn Fc receptor to fall Within the MHC class 
I family of proteins. Ghetie et al., 1997 Immunology Today 
18(12):592-598. The a chain is a 37-40 kDa integral mem 
brane glycoprotein having a single glycosylation site. Evi 
dence suggests that FcRn is involved in transferring mater 
nal IgG across the neonatal gut and in regulating serum IgG 
levels. FcRn is also found in adults on many tissues. 

[0008] As discussed above, human FcyRs, With the excep 
tion of FcyRIIB, contain a cytoplasmic ~26 amino acid 
immunoreceptor tyrosine-based activation motif (ITAM). It 
is believed that this motif is involved in cell signaling and 
effector cell function. Crosslinking of FcyRs may lead to the 
phosphorylation of tyrosine residues Within the ITAM motif 
by src-family tyrosine kinases (PTKs), folloWed by asso 
ciation and activation of the phosphorylated ITAM motif 
With syk-family PTKs. Deo et al., 1997, Immunology Today 
18:127-135. Once activated, a poorly understood signaling 
cascade is translated into biological responses. 

[0009] Human FcyRIIB members contain a distinct 13 
amino acid immuno-receptor tyrosine-based inhibitory 
motif (ITIM) in their cytoplasmic domain. Human FcyRIIB 
is expressed on B lymphocytes and binds to IgG complexes. 
HoWever, rather than activating cells, crosslinking of the IIB 
receptor results in a signal inhibiting B cell activation and 
antibody secretion. (Camigorea et al., 1992, Cytoplasmic 
Domain Heterogeneity and Function of I gG Receptors in B 
Lymphocytes, Science 256:1808.) 

[0010] Because of the central role of FcyR as a trigger 
molecule in numerous immune responses, it has become a 
target for developing potential therapeutics. For example, 
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several ongoing clinical trials are based on activating a 
cancer patient’s effector cells by treating the patient With 
tumor-speci?c monoclonal antibodies (Mabs). These studies 
have shoWn that the tumor-speci?c antibodies mediate their 
effects in part through FcyR binding, and subsequent effector 
cell activity. Adams et al., 1984, Proc. Natl. Acad. Sci. 
81:3506-3510; Takahashi et al., 1995, Gastroenterology 
108:172-182; Riethmeuller et al., 1994, Lancet 343:1177 
1183, Clynes, R. A., ToWers, T. L., Presta, L. G., and 
Ravetch, J. V., 2000, Nature Med. 6:443-446. Further, a 
novel series of bispeci?c molecule antibodies (BSMs), mol 
ecules engineered to have one arm speci?c for a tumor cell 
and the other arm speci?c for a target FcyR, are in clinical 
trials to speci?cally target a tumor for FcyR mediated, 
effector cell destruction of the tumor cells. Valone et al., 
1995, J. Clin. Oncol. 13:2281-2292; Repp et al., 1995, 
Hematother 4:415-421. In addition, FcyRs can be used as 
therapeutic targets in a number of infectious diseases, and 
for that matter, a number of autoimmune disorders. With 
regard to infectious diseases, BSMs are being developed to 
target any number of microorganisms to a patient’s FcyR 
expressing effector cells (Deo et al., 1997, Immunology 
Today 18:127-135), While soluble FcyRs have been used to 
inhibit the Arthus reaction, and FcyR blocking agents have 
been used to reduce the severity of several autoimmune 
disorders. Ierino et al., 1993, J. Exp. Med. 178:1617-1628; 
Debre et al., 1993, Lancet 342:945-949. 

[0011] As antibodies have become increasingly used as 
therapeutic agents, there is a need to develop animal models 
for evaluating the toXicity, efficacy and pharmacokinetics of 
such therapeutic agents. In addition to rodent models for 
evaluating ef?cacy of antibody therapeutics, primate models 
have been used for evaluation of therapeutic antibody phar 
macokinetics, toXicity, and efficacy (Anderson, D. R., 
Grillo-LopeZ, A., Varns, C., Chambers, K. S., and Hanna, N. 
(1997) Biochem. Soc. Trans. 25, 705-708). HoWever, there 
is only sparse information available regarding the interaction 
of human antibodies With primate Fcy receptors and the 
effects of this interaction on interpretation of pharmacoki 
netic, toXicity, and efficacy studies in primates. 

[0012] Although many advances have been made in elu 
cidating FcyR activity and identifying and engineering FcyR 
ligands, there still remains a need in the art to identify other 
FcyRs and to identify and engineer other FcyR ligands, both 
activating and inhibiting. These neW receptors and receptor 
ligands possess potential therapeutic value in a number of 
disease states, including, the destruction of tumor cells and 
infectious material, as Well as in blocking portions of the 
immune response involved in several autoimmune disorders. 
As antibodies and other FcyR ligands are used as therapeutic 
agents, there is also a need to develop models to test the 
ef?cacy, toXicity, and pharmacokinetics of these therapeutic 
agents, especially in vivo. 

SUMMARY OF INVENTION 

[0013] The invention is based upon, among other things, 
the isolation and sequencing of polynucleotides encoding Fc 
receptor polypeptides from non-human primates, such as 
cynomolgus monkeys and chimps. The cynomolgus monkey 
or chimp FcR polynucleotides and polypeptides of the 
invention are useful, inter alia, for evaluation of binding of 
antibodies of any subclass (especially antibodies With pro 
spective therapeutic utility) to cynomolgus or chimpanZee 
FcR polypeptides prior to in vivo evaluation in a primate. 
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[0014] The invention provides polynucleotide molecules 
encoding non-human primate Fc receptor polypeptides. The 
polynucleotides of the invention encode non-human primate 
Fc receptor polypeptides With an amino acid sequence of 
SEQ ID NO: 9, SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 25, 
SEQ ID NO. 29, SEQ ID NO. 64 or fragments thereof. Fc 
receptor polynucleotide molecules of the invention include 
those molecules having a nucleic acid sequence as shoWn in 
SEQ ID NOs: 1, 3, 5, 7, 13, 22, and 27, as Well as 
polynucleotides having substantial nucleic acid identity With 
the nucleic acid sequences of SEQ ID NOs 1, 3, 5, 7, 13, 22, 
and 27. [3-2 microglobulin polynucleotide molecules of the 
invention also include molecules having a nucleic acid 
sequence as shoWn in SEQ ID NO: 23, as Well as poly 
nucleotides having substantial nucleic acid identity With the 
nucleic acid sequences of SEQ ID NO: 23. 

[0015] The present invention also provides non-human 
primate Fcy receptors and non-human primate [3-2 micro 
globulin. Fcy polypeptides of the invention include those 
having an amino acid sequence shoWn in SEQ ID NOs: 9, 
11, 15, 17, 18, 20, 29, and 64 as Well as polypeptides having 
substantial amino acid sequence identity to the amino acid 
sequences of SEQ ID NOs 9, 11, 15, 17, 18, 20, 29, and 64 
and useful fragments thereof. [3-2 microglobulin polypep 
tides of the invention include those having an amino acid 
sequence shoWn in SEQ ID NO: 25, as Well as polypeptides 
having substantial amino acid sequence identity to the amino 
acid sequence of SEQ ID NO: 25 and useful fragments 
thereof. 

[0016] In another aspect the invention provides polynucle 
otide molecules encoding mature non-human primate Fc 
receptor polypeptides. The polynucleotides of the invention 
encode mature non-human primate Fc receptor polypeptides 
With an amino acid sequence of SEQ ID NO: 65, SEQ ID 
NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, 
SEQ ID NO: 70, SEQ ID NO. 71, SEQ ID NO. 72 or 
fragments thereof. Fc receptor polynucleotide molecules of 
the invention include those molecules having a nucleic acid 
sequence as shoWn in SEQ ID NOs: 1, 3, 5, 7, 13, 22, 23 and 
27, as Well as polynucleotides having substantial nucleic 
acid identity With the nucleic acid sequences of SEQ ID NOs 
1, 3, 5, 7, 13, 22, 23, and 27. 

[0017] In another aspect of the invention, a method of 
obtaining a nucleic acid encoding a nonhuman primate Fc 
receptor is provided. The method comprises amplifying a 
nucleic acid from a nonhuman primate cell With a primer set 
comprising a forWard and a reverse primer, Wherein the 
primer sets are selected from the group consisting of SEQ ID 
NO:31 and SEQ ID NO:32, SEQ ID NO:33 and SEQ ID 
NO:34, SEQ ID NO:35 and SEQ ID NO:36, SEQ ID NO:37 
and SEQ ID NO:38, SEQ ID NO:39 and SEQ ID NO:40, 
SEQ ID NO:41 and SEQ ID NO:42, SEQ ID NO:43 and 
SEQ ID NO:44, SEQ ID NO:45 and SEQ ID NO:46, SEQ 
ID NO:47 and SEQ ID NO:48, SEQ ID NO:49 and SEQ ID 
NO:50, SEQ ID NO:51 and SEQ ID NO:52, and SEQ ID 
NO:53 and SEQ ID NO:54; and isolating the ampli?ed 
nucleic acid. The nonhuman primate cell is a preferably a 
cynomologus spleen cell or a chimp spleen cell. 

[0018] The invention includes variants, derivatives, and 
fusion proteins of the non-human primate Fcy receptor 
polypeptides and [3-2 microglobulin. For example, the fusion 
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proteins of the invention include the non-human primate Fcy 
receptor polypeptides fused to heterologous proteinor pep 
tide that confers a desired function, i.e., puri?cation, stabil 
ity, or secretion. The fusion proteins of the invention can be 
produced, for example, from an expression construct con 
taining a polynucleotide molecule encoding one of the 
polypeptides of the invention in frame With a polynucleotide 
molecule encoding the heterologous protein. 

[0019] The invention also provides vectors, plasmids, 
expression systems, host cells, and the like, containing the 
polynucleotides of the invention. Several recombinant meth 
ods for the production of the polypeptides of the invention 
include expression of the polynucleotide molecules in cell 
free expression systems, in cellular hosts, in tissues, and in 
animal models, according to knoWn methods. 

[0020] The non-human primate Fcy receptors are useful in 
animal models for the evaluation of the therapeutic safety, 
ef?cacy and pharmacokenetics of agents, especially agents 
having a Fc region. A method of the invention involves 
contacting an agent With Fc receptor binding domain With a 
non-human primate Fc receptor polypeptide, preferably a 
mature soluble polypeptide, and determining the effect of 
contact on at least biological property of the Fc region 
containing molecule. A method of the invention involves 
contacting a cell expressing at least one non-human primate 
Fcy receptor polypeptide With an agent having a Fc region 
and determining Whether the agent alters biological activity 
of the cell or is toxic to the cell. The invention also includes 
a method for screening variants of agents including an Fc 
region for the ability of such variants to bind to and activate 
FcRs. An example of such variants include antibodies that 
have amino acid substitutions at speci?c residues that may 
alter binding affinity for one or more Fc receptor classes. 

[0021] Another example, of screening for agents With FcR 
binding domains includes identifying agents that have an 
altered af?nity for a Fcy receptor having an ITAM region 
compared to a Fcy receptor having an ITIM region. In 
addition, the invention provides reagents, compositions, and 
methods that are useful identifying an agent that has an 
altered af?nity for a Fcy receptor having an ITIM region, or 
for a method for identifying an agent With increased binding 
af?nity for a Fcy receptor having an ITAM region. 

[0022] These and various other features as Well as advan 
tages Which characteriZe the invention Will be apparent from 
a reading of the folloWing detailed description and a revieW 
of the appended claims. 
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BRIEF DESCRIPTION OF THE FIGURES 

[0023] FIG. 1A: FIG. 1A illustrates monomeric IgG 
subclass binding to human FcyRI. 

[0024] FIG. 1B: FIG. 1B illustrates monomeric IgG sub 
class binding to cynomolgus FcyRI. 

[0025] FIG. 2: FIG. 2 illustrates hexameric immune com 
plex binding to cynomolgus FcyRIIA. 

[0026] FIG. 3A: FIG. 3A illustrates hexameric immune 
complex binding to human FcyRIIB. 

[0027] FIG. 3B: FIG. 3B illustrates hexameric immune 
complex binding to cynomolgus FcyRIIB. 

[0028] FIG. 4A: FIG. 4A illustrates hexameric immune 
complex binding to human FcyRIIIA-F158. 

[0029] FIG. 4B: FIG. 4B illustrates hexameric immune 
complex binding to human FcyRIIIA-V158. 

[0030] FIG. 4C: FIG. 4C illustrates hexameric immune 
complex binding to cynomolgus FcyRIIIA. 

[0031] FIG. 5: FIG. 5 illustrates hexameric immune com 
plex binding of human IgG 1 variants to cynomolgus 
FcyRIIA. 

[0032] FIG. 6: FIG. 6 illustrates hexameric immune com 
plex binding of human IgG variants to cynomolgus FcyRIIB. 

[0033] FIG. 7: FIG. 7 illustrates hexameric immune com 
plex binding of human IgG variants to cynomolgus 
FcyRIIIA. 

[0034] FIG. 8: FIG. 8 illustrates concentration dependent 
monomeric IgG subclass binding to human FcRn. 

[0035] FIG. 9: FIG. 9 illustrates concentration dependent 
monomeric IgG subclass binding to cynomolgus FcRn (S3). 

[0036] FIG. 10: FIG. 10 illustrates concentration depen 
dent monomeric IgG subclass binding to cynomolgus FcRn 
(N3). 

IDENTIFICATION OF SEQUENCES AND 
SEQUENCE IDENTIFIERS 

[0037] 

SEQ ID ACCESSION 
NO. DESCRIPTION LOCATION NO. 

1 cynomolgus DNA for a FcyRI ot-chain Table 3 — 
2 Human DNA for a FcyRI ot-chain Table 3 GenBank 103418 
3 cynomolgus DNA for a FcyRIIA Table 5 — 
4 Human DNA for a FcyRIIA Table 5 GenBank M28697 
5 cynomolgus DNA for a FcyRIIB Table 6 — 
6 Human DNA for a FcyRIIB Table 6 GenBank X52473 
7 cynomolgus DNA for a FcyRIIIA ot-chain Table 7 — 

8 Human DNA for a FcyRIIIA ot-chain Table 7 GenBank X52645 
9 Amino acid sequence of a cynomolgus FcyRI ot-chain Table 10 — 

1O Amino acid sequence of a human FcyRI ot-chain Table 10 GenBank P12314 
11 Amino acid sequence of a cynomolgus FcyRI/III gamma chain Table 12 — 
12 Amino acid sequence of a human FcyRI/III gamma chain Table 12 GenBank P30273 
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-continued 

SEQ ID ACCESSION 
NO. DESCRIPTION LOCATION NO. 

13 DNA sequence for a cynomolgus gamma chain DNA Table 4 — 

14 DNA sequence for a human gamma chain DNA Table 4 GenBank M33195 
15 Amino acid sequence of a cynomolgus FcyRIIA Table 11 — 
16 Amino acid sequence of a human FcyRIIA Table 11 GenBank P12318 
17 Amino acid sequence of a chimp FcyRIIA Table 11 — 
18 Amino acid sequence of a cynomolgus FcyRIIB Table 11 — 
19 Amino acid sequence of a human FcyRIIB Table 11 GenBank X52473 
2O Amino acid sequence of a cynomolgus FcyRIIIA oL-chain Table 11 — 
21 Amino acid sequence of a human FcyRIIIA oL-chain Table 11 GenBank PO8637 
22 DNA sequence for a chimp FcyRIIA Table 5 — 
23 Cynomolgus B-2 microglobulin DNA Table 8 
24 Human B-2 microglobulin DNA Table 8 AB 021288 
25 Amino acid sequence of cynomolgus B-2 microglobulin Table 13 — 
26 Amino acid sequence of human [5-2 microglobulin Table 13 PO1884 
27 Cynomolgus FcRn 0L -chain DNA Table 9 — 

28 Human FcRn 0L -chain DNA Table 9 U12255 
29 Amino acid sequence of cynomolgus FcRn 0L -chain (S3) Table 14 — 
3O Amino acid sequence of human FcRn 0L -chain Table 14 U12255 
31 Cynomolgus FcyRI full-length forward primer Table 1 
32 Cynomolgus FcyRI full-length reverse primer Table 1 
33 Cynomolgus FcyRI-H6-GST forWard primer Table 1 
34 Cynomolgus FcyRI-H6-GST reverse primer Table 1 
35 Cynomolgus FcyRIIB full-length forWard primer Table 1 
36 Cynomolgus FcyRIIB full-length reverse primer Table 1 
37 Cynomolgus FcyRIIB-H6-GST forWard primer Table 1 
38 Cynomolgus FcyRIIB-H6-GST reverse primer Table 1 
39 Cynomolgus FcyRIIIA full-length forWard primer Table 1 
4O Cynomolgus FcyRIIIA full-length reverse primer Table 1 
41 Cynomolgus FcyRIIIA-H6-GST forWard primer Table 1 
42 Cynomolgus FcyRIIIA-H6-GST reverse primer Table 1 
43 Cynomolgus Fc gamma chain forWard primer Table 1 
44 Cynomolgus Fc gamma chain reverse primer Table 1 
45 Cynomolgus [5-2 Microglobulin forWard primer Table 1 
46 Cynomolgus [5-2 Microglobulin reverse primer Table 1 
47 Cynomolgus FcyRIIA full-length forWard primer Table 1 
48 Cynomolgus FcyRIIA full-length reverse primer Table 1 
49 Cynomolgus FcyRIIA-H6-GST forWard primer Table 1 
5O Cynomolgus FcyRIIA-H6-GST reverse primer Table 1 
51 Cynomolgus FcRn full-length forWard primer Table 1 
52 Cynomolgus FcRn full-length reverse primer Table 1 
53 Cynomolgus FcRn-H6 forWard primer Table 1 
54 Cynomolgus FcRn-H6 reverse primer Table 1 
55 PCR primer 0E1 Table 2 
56 PCR primer 0R1 Table 2 
57 PCR primer 0E2 Table 2 
58 PCR primer 0E3 Table 2 
59 PCR primer 0R2 Table 2 
60 PCR primer 0E4 Table 2 
61 PCR primer 0R3 Table 2 
62 PCR primer 0E5 Table 2 
63 PCR primer 0R4 Table 2 
64 Amino acid sequence of cynomologus FcRn oL-chain (N3) Table 14 
65 Amino acid sequence of a mature cynomolgus FcyRI oL-chain Table 10 
66 Amino acid sequence of a mature cynomolgus FcyRIIA Table 11 

Table 21 
67 Amino acid sequence of a mature chimp FcyRIIA Table 11 
68 Amino acid sequence of a mature cynomolgus FcyRIIB Table 11 

Table 22 
69 Amino acid sequence of a mature cynomolgus FcyRIIIA oL-chain Table 11 

Table 23 

7O Amino acid sequence of a mature cynomolgus [5-2 microglobulin Table 13 
71 Amino acid sequence of a mature cynomolgus FcyRn oL-chain (S3) Table 14 
72 Amino acid sequence of a mature cynomolgus FcRn oL-chain (N3) Table 14 

[0038] The following de?nitions are provided to facilitate 
understanding of certain terms used frequently herein and 

DETAILED DESCRIPTION OF THE 
INVENTION 

are not meant to limit the scope of the present disclosure. 

[0039] Throughout the present speci?cation and claims, 
the numbering of the residues in an IgG heavy chain is that 
of the EU index as in Kabat et al., Sequences of Proteins of 
Immunological Interest, 5th Ed. Public Health Service, 
National Institutes of Health, Bethesda, Md. (1991), 
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expressly incorporated herein by reference. The “EU index 
as in Kabat” refers to the residue numbering of the human 
IgG1 EU antibody. 

[0040] The term “amino acids” refers to any of the tWenty 
naturally occurring amino acids as Well as any modi?ed 
amino acid sequences. Modi?cations may include natural 
processes such as posttranslational processing, or may 
include chemical modi?cations Which are knoWn in the art. 
Modi?cations include but are not limited to: phosphoryla 
tion, ubiquitination, acetylation, amidation, glycosylation, 
covalent attachment of ?avin, ADP-ribosylation, cross link 
ing, iodination, methylation, and alike. 

[0041] The term “antibody” is used in the broadest sense 
and speci?cally covers monoclonal antibodies (including 
full length monoclonal antibodies), polyclonal antibodies, 
multispeci?c antibodies (e.g., bispeci?c antibodies), chi 
meric antibodies, humaniZed antibodies, fully synthetic anti 
bodies, and antibody fragments so long as they exhibit the 
desired biological activity. 

[0042] The term “antisense” refers to polynucleotide 
sequences that are complementary to a target “sense” poly 
nucleotide sequence. 

[0043] The term “complementary” or “complementarity” 
refers to the ability of a polynucleotide in a polynucleotide 
molecule to form a base pair With another polynucleotide in 
a second polynucleotide molecule. For example, the 
sequence A-G-T is complementary to the sequence T-C-A. 
Complementarity may be partial, in Which only some of the 
polynucleotides match according to base pairing, or com 
plete, Where all the polynucleotides match according to base 
pairing. 
[0044] The term “expression” refers to transcription and 
translation occurring Within a host cell. The level of expres 
sion of a DNA molecule in a host cell may be determined on 
the basis of either the amount of corresponding mRNA that 
is present Within the cell or the amount of DNA molecule 
encoded protein produced by the host cell (Sambrook et al., 
1989, Molecular cloning: A Laboratory Manual, 18.1 
18.88). 
[0045] The term “Fc region” is used to de?ne a C-terminal 
region of an immunoglobulin heavy chain. Although the 
boundaries of the Fc region of an IgG heavy chain might 
vary slightly, the human IgG heavy chain Fc region stretches 
from amino acid residue at position Cys226 to the carboxyl 
terminus. The term “Fc region-containing molecule” refers 
to an molecule, such as an antibody or immunoadhesin, 
Which comprises an Fc region. The Fc region of an IgG 
comprises tWo constant domains, CH2 and CH3. The “CH2” 
domain of a human IgG Fc region (also referred to as “CV2” 
domain) usually extends from amino acid 231 to amino acid 
340. The CH2 domain is unique in that it is not closely 
paired With another domain. Rather, tWo N-linked branched 
carbohydrate chains are interposed betWeen the tWo CH2 
domains of an intact native IgG molecule. Burton, Molec. 
Immunol.22:161-206 (1985). 

[0046] The term “Fc receptor” refers to a receptor that 
binds to the Fc region of an antibody or Fc region containing 
molecule. The preferred Fc receptor is a receptor Which 
binds an IgG antibody (FcyR) and includes receptors of the 
FcyRI, FcyRII, FcyRIII, and FcRn subclasses, including 
allelic variants and alternatively spliced forms of these 
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receptors. The term “FcR polypeptide” is used to describe a 
polypeptide that forms a receptor that binds to the Fc region 
of an antibody or Fc region containing molecule. The term 
“Fc receptor polypeptide” also includes both the mature 
polypeptide and the polypeptide With the signal sequence. 
The term “FcyR polypeptide” is used to describe a polypep 
tide that forms a receptor that binds to the Fc region of an 
IgG antibody or IgG Fe region containing molecule. For 
example, FcyRI and FcyRIII receptors each include a Fc 
receptor polypeptide ot-chain and a Fc receptor polypeptide 
homo or hetereodimer of a y-chain. FcRn receptors include 
an Fc receptor polypeptide alpha chain and a [3-2 microglo 
bulin. Typically, the ot-chains have the extracellular regions 
that bind to the Fc-region containing agent. FcRs are 
revieWed in Ravetch and Kinet, Annu. Rev. Immunol 9:457 
92 (1991); Capel et al., Immunomethods 4:25-34 (1994); 
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). 
Other FcRs, including those to be identi?ed in the future, are 
encompassed by the term “FcR” herein. 

[0047] The term “fragment” is used to describe a portion 
of an Fc receptor polypeptide or a nucleic acid encoding a 
portion of an Fc receptor polypeptide. The fragment is 
preferably capable of binding to a Fc region containing 
molecule. The structure of human Fcyot-chain of FcyRI/III 
and FcyRIIA or B has been characteriZed and includes a 
signal sequence, 2 or 3 extracellular C-2 Ig like domains; a 
transmembrane domain; and an intracellular cytoplasmic 
tail. Fragments of an Fc receptor ot-chain or FcyRIIA or B 
include, but are not limited to, soluble Fc receptor polypep 
tides With one or more of the extracellular C-2 Ig like 
domains, the transmembrane domain, or intracellular 
domain of the Fc receptor polypeptides. 

[0048] The term “binding domain” refers to the region of 
a polypeptide that binds to another molecule. In the case of 
an Fc receptor polypeptide or FcR, the binding domain can 
comprise a portion of a polypeptide chain thereof (eg the 
ot-chain thereof) Which is responsible for binding an Fc 
region of an immunoglobulin or other Fc region containing 
molecule. One useful binding domain is the extracellular 
domain of an Fc receptor ot-chain polypeptide. 

[0049] The term “fusion protein” is a polypeptide having 
tWo portions combined Where each of the portions is a 
polypeptide having a different property. This property may 
be a biological property, such as activity in vitro or in vivo. 
The property may also be a simple chemical or physical 
property, such as binding to a target molecule, catalysis of a 
reaction etc. The tWo portions may be linked directly by a 
single peptide bond or through a peptide linker containing 
one or more amino acid residues. The fused polypeptide may 
be used, among other things, to determine the location of the 
fusion protein in a cell, enhance the stability of the fusion 
protein, facilitate the oligomeriZation of the protein, or 
facilitate the puri?cation of the fusion protein. Examples of 
such fusion proteins include proteins expressed as fusion 
With a portion of an immunoglobulin molecule, proteins 
expressed as fusion proteins With a leucine Zipper moiety, Fc 
receptors polypeptides fused to glutathione S-transferase, 
and Fc receptor polypeptides fused With one or more amino 
acids that serve to alloW detection or puri?cation of the 
receptor such as Gly6-His tag. 

[0050] The term “homology” refers to a degree of comple 
mentarity or sequence identity betWeen polynucleotides. 




























































































































































