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MODULATING IMMUNE RESPONSES 

0001. This application is a continuation under 35 U.S.C. 
111(a) of International Application No. PCT/US02/37738 
filed Nov. 21, 2002 and published in English as WO 
03/045318 on Jun. 5, 2003, which claimed priority under 35 
U.S.C. 119(e) from U.S. Provisional Application Ser. No. 
60/331,958 filed Nov. 21, 2001, which applications and 
publication are incorporated herein by reference. 
0002 This application also claims priority to U.S. Pro 
visional Application Ser. No. 60/428,130 filed Nov. 21, 2002 
and U.S. Provisional Application Ser. No. 60/473,279 filed 
May 22, 2003 which are incorporate here by reference. 

FIELD OF THE INVENTION 

0003. The invention relates to multimerized antibodies 
directed against the CD83 gene product, and methods of 
modulating the immune response of an animal by using Such 
multimerized antibodies. 

BACKGROUND OF THE INVENTION 

0004 CD83 is a 45 kilodalton glycoprotein that is pre 
dominantly expressed on the Surface of dendritic cells and 
other cells of the immune System. Structural analysis of the 
predicted amino acid Sequence of CD83 indicates that it is 
a member of the immunoglobulin Superfamily. See, Zhou et 
al., J. Immunol. 149:735 (1992)). U.S. Pat. No. 5,316,920 
and WO95/29236 disclose further information about CD83. 
While such information suggests that CD83 plays a role in 
the immune System, that role is undefined, and the interre 
lationship of CD83 with cellular factors remains unclear. 
0005 Moreover, treatment of many diseases could ben 
efit from more effective methods for increasing or decreas 
ing the immune response. Hence, new reagents and methods 
are needed for modulating the immune System through the 
CD83 gene and its gene product. 

SUMMARY OF THE INVENTION 

0006 The invention provides methods for modulating an 
immune response. In one aspect, the invention relates to the 
Surprising discovery that multimerized antibodies raised 
against the CD83 gene product can arrest cellular prolifera 
tion of immune cells. Hence, the invention provides a 
method of modulating the immune response by modulating 
the activity or expression of the CD83 gene products, for 
example, by using Such multimerized antibodies. 
0007 Also according to the invention, the production of 
a cytokine Such as interleukin-2, interleukin-4, or interleu 
kin-10 can be modulated by modulating the activity or 
expression of a CD83 polypeptide. In Some embodiments, a 
multimerized antibody is used that can modulate the activity 
or expression of a CD83 polypeptide. For example, the 
antibody can be administered to the mammal or the immune 
cell can be contacted with the antibody. In some embodi 
ments, the immune cells are T cells or antigen presenting 
cells. In other embodiments, the immune cells are CD4" T 
cells. 

0008. The invention also provides a method of modulat 
ing granulocyte macrophage colony Stimulating factor pro 
duction in a mammal or in an immune cell by modulating the 
activity or expression of CD83 polypeptides. In some 
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embodiments, an antibody or a multimerized antibody is 
used that can modulate the activity or expression of a CD83 
polypeptide. For example, the antibody can be administered 
to the mammal or the immune cell can be contacted with the 
antibody. In Some embodiments, the immune cells are T 
cells or antigen presenting cells. In other embodiments, the 
immune cells are CD4 T cells. 

0009. The invention also provides a method of modulat 
ing tumor necrosis factor production in a mammal or in a 
mammalian cell by modulating the activity or expression of 
CD83 polypeptides. In some embodiments, an antibody or a 
multimerized antibody is used that can modulate the activity 
or expression of a CD83 polypeptide. For example, the 
antibody can be administered to the mammal or the mam 
malian cell can be contacted with the antibody. In Some 
embodiments, the immune cells are T cells or antigen 
presenting cells. In other embodiments, the immune cells are 
CD4 T cells. 

0010. The invention further provides a method of inhib 
iting proliferation of a human peripheral blood mononuclear 
cell by modulating the activity or expression of CD83 
polypeptides. In Some embodiments, an antibody or a mul 
timerized antibody is used that can modulate the activity or 
expression of a CD83 polypeptide. For example, the anti 
body can be administered to the mammal or the human 
peripheral blood mononuclear cell can be contacted with the 
antibody. 

0011. The invention also provides an antibody that can 
bind to a CD83 polypeptide comprising SEQ ID NO:4, SEQ 
ID NO:8 or SEQ ID NO:9, wherein activated CD4 T-cells 
produce lower levels of interleukin-4 when the T-cells are 
contacted with the antibody. The invention further provides 
an antibody that can bind to a CD83 polypeptide comprising 
SEQ ID NO:4, SEQ ID NO:8 or SEO ID NO:9, wherein 
CD4 T-cells proliferation is decreased when the T-cells are 
contacted with the antibody. The antibody can be a multi 
merized antibody. Such multimerized antibodies can be 
bound to a Solid Support, covalently crosslinked or bound 
together by a Second entity Such as a Secondary antibody. 
Examples of antibodies of the invention include those that 
have an amino acid sequence that includes SEQ ID NO:11, 
SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID 
NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:24, 
SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, 
SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID 
NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, 
SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, 
SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID 
NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:67, 
SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71 SEQ ID 
NO:72, SEQ ID NO:73, SEQ ID NO:78, SEQ ID NO:79, 
SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:86, SEQ ID 
NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90; 
SEQ ID NO:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID 
NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:98 or 
SEQ ID NO:99. Nucleic acids encoding such an antibody 
can have, for example, a Sequence that includes SEQ ID 
NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:18, 
SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:59, SEQ ID 
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NO:61, SEQ ID NO:63, SEQ ID NO:65, SEQ ID NO:74, 
SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:82, SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85 or 
SEO ID NO:90. 

0012. The invention also provides a method for decreas 
ing the activity of a CD83 gene product, comprising con 
tacting the CD83 gene product with an antibody that com 
prises amino acid sequence includes SEQ ID NO:11, SEQ 
ID NO:13, SEQID NO:15, SEQID NO:17, SEQID NO:19, 
SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, 
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:52, 
SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:60, 
SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:67, SEQ ID 
NO:69, SEQ ID NO:70, SEQ ID NO:71 SEQ ID NO:72, 
SEQ ID NO:73, SEQ ID NO:78, SEQ ID NO:79, SEQ ID 
NO:80, SEQ ID NO:81, SEQ ID NO:86, SEQ ID NO:87, 
SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90; SEQ ID 
NO:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, 
SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO: 98 or SEQ ID 
NO:99. The antibody can be a multimerized antibody. The 
activity of a CD83 gene product can be decreased in a 
mammal or in a cell that is involved in an immune response, 
for example, a T cell. 

0013 The invention further provides a method for 
decreasing the translation of a CD83 gene product in a 
mammalian cell, comprising contacting the mammalian cell 
with a nucleic acid complementary to a CD83 nucleic acid 
comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or 
SEO ID NO:10. 

0.014. In another embodiment, the invention provides a 
method for decreasing the translation of a CD83 gene 
product in a mammal, comprising administering to the 
mammal a nucleic acid complementary to a CD83 nucleic 
acid comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID 
NO:5, or SEO ID NO:10. 

0015 The invention further provides a method for 
decreasing proliferation of CD4 T-cells in a mammal com 
prising administering to the mammal an antibody that can 
bind to a CD83 gene product, wherein the CD83 gene 
product comprises SEQ ID NO:2 or SEQ ID NO:9. The 
antibody can have a sequence comprising includes SEQ ID 
NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, 
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, 
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID 
NO:67, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71 
SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:78, SEQ ID 
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NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:86, 
SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID 
NO:90; SEQ ID NO:91, SEQ ID NO:92, SEQ ID NO:93, 
SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID 
NO:98 or SEQ ID NO:99. The antibody can be a multim 
erized antibody. 
0016. The invention also provides a method for decreas 
ing interleukin-2 levels and increasing interleukin-4 levels in 
a mammal comprising administering to the mammal an 
antibody that can bind to a CD83 gene product, wherein the 
CD83 gene product comprises SEQ ID NO:2 or SEQ ID 
NO:9. The antibody can have a Sequence comprising 
includes SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, 
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, 
SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, 
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 
SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:53, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:60, SEQ ID NO:62, SEQ ID 
NO:64, SEQ ID NO:67, SEQ ID NO:69, SEQ ID NO:70, 
SEQ ID NO:71 SEQ ID NO:72, SEQ ID NO:73, SEQ ID 
NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, 
SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID 
NO:89, SEQ ID NO:90; SEQ ID NO:91, SEQ ID NO:92, 
SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID 
NO:96, SEQ ID NO:98 or SEQ ID NO:99. The antibody can 
be a multimerized antibody. 
0017. The invention further provides a method for 
decreasing interleukin-2 levels and increasing interleukin-4 
levels in a mammal comprising administering to the mam 
mal a nucleic acid complementary to a CD83 nucleic acid 
comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or 
SEO ID NO:10. In some embodiments the interleukin-2 
levels are decreased and the interleukin-4 levels are 
increased to treat an autoimmune disease. In other embodi 
ments, the interleukin-2 levels are decreased and the inter 
leukin-4 levels are increased to Stimulate production of 
Th2-associated cytokines in transplant recipients, for 
example, to prolong Survival of transplanted tissues. 
0018. The invention also provides a method for increas 
ing interleukin-10 levels in a mammal comprising adminis 
tering to the mammal an antibody that can bind to a CD83 
gene product, wherein the CD83 gene product comprises 
SEQ ID NO:2 or SEQ ID NO:9. The antibody can have a 
sequence comprising includes SEQ ID NO:11, SEQ ID 
NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, 
SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, 
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:52, 
SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:60, 
SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:67, SEQ ID 
NO:69, SEQ ID NO:70, SEQ ID NO:71 SEQ ID NO:72, 
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SEQ ID NO:73, SEQ ID NO:78, SEQ ID NO:79, SEQ ID 
NO:80, SEQ ID NO:81, SEQ ID NO:86, SEQ ID NO:87, 
SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90; SEQ ID 
NO:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, 
SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO: 98 or SEQ ID 
NO:99. The antibody can be a multimerized antibody. 

0019. The invention further provides a method for 
increasing interleukin-10 levels in a mammal comprising 
administering to the mammal a nucleic acid complementary 
to a CD83 nucleic acid comprising SEQ ID NO:1, SEQ ID 
NO:3, SEQ ID NO:5, or SEO ID NO:10. In some embodi 
ments, the interleukin-10 levels are increased to treat neo 
plastic disease. In other embodiments, the interleukin-10 
levels are increased to treat a tumor. 

0020. The invention also provides a method for increas 
ing interleukin-2 levels in a mammal comprising adminis 
tering to the mammal a functional CD83 polypeptide that 
comprises SEQ ID NO:9. 

0021. The invention further provides a method for 
increasing interleukin-2 levels in a mammal comprising: (a) 
transforming a T cell from the mammal with a nucleic acid 
encoding a functional CD83 polypeptide operably linked to 
a promoter functional in a mammalian cell, to generate a 
transformed T cell; (b) administering the transformed T cell 
to the mammal to provide increased levels of interleukin-2. 
In Some embodiments, the CD83 polypeptide has a Sequence 
that comprises SEQ ID NO:9 or the nucleic acid has a 
sequence that comprises SEQID NO:1, SEQID NO:3, SEQ 
ID NO:5, or SEQ ID NO:10. Such methods for increasing 
interleukin-2 levels can be used to treat an allergy or an 
infectious disease. 

0022. The invention also provides a method for increas 
ing granulocyte macrophage colony Stimulating factor levels 
in a mammal comprising administering to the mammal an 
antibody that can bind to a CD83 gene product, wherein the 
CD83 gene product comprises SEQ ID NO:2 or SEQ ID 
NO:9. 

0023 Such an antibody can have a sequence comprising 
includes SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, 
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, 
SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, 
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 
SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:53, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:60, SEQ ID NO:62, SEQ ID 
NO:64, SEQ ID NO:67, SEQ ID NO:69, SEQ ID NO:70, 
SEQ ID NO:71 SEQ ID NO:72, SEQ ID NO:73, SEQ ID 
NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, 
SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID 
NO:89, SEQ ID NO:90; SEQ ID NO:91, SEQ ID NO:92, 
SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID 
NO:96, SEQ ID NO:98 or SEQ ID NO:99. The antibody can 
be a multimerized antibody. 

0024. The invention further provides a method for 
increasing granulocyte macrophage colony Stimulating fac 
tor levels in a mammal comprising administering to the 
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mammal a nucleic acid complementary to a CD83 nucleic 
acid comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID 
NO:5, or SEO ID NO:10. 
0025 The invention also provides a method for increas 
ing tumor necrosis factor levels at a Selected Site in a 
mammal comprising administering to the Site a functional 
CD83 polypeptide. In another embodiment, the invention 
provides a method for increasing tumor necrosis factor 
levels in a Selected mammalian cell comprising transforming 
the cell with a nucleic acid encoding a functional CD83 
polypeptide. The CD83 polypeptide employed can, for 
example, have a sequence comprising SEQ ID NO:9. 
0026. Animals such as mammals and birds may be 
treated by the methods and compositions described herein. 
Such mammals and birds include humans, dogs, cats, and 
livestock, for example, horses, cattle, sheep,goats, chickens, 
turkeys and the like. 
0027. The invention further provides a mutant mouse that 
can Serve as an animal model of diminished T cell activation 
or altered cytokine levels. The mutant mouse has an altered 
CD83 gene that produces a larger gene product, having SEQ 
ID NO:4 or containing SEQ ID NO:8. Also provided are 
methods of using the mutant mouse model to Study the 
effects of cytokines on the immune System, inflammation, 
the function and regulation of CD83, T cell and dendritic cell 
activity, the immune response and conditions and treatments 
related thereto. Hence, the invention further provides a 
mutant mouse whose Somatic and germ cells comprise a 
mutant CD83 gene encoding a polypeptide comprising SEQ 
ID NO:4 or SEQ ID NO:8, wherein expression of the mutant 
CD83 gene reduces CD4+ T cell activation. The mutant 
CD83 gene can, for example, comprise SEQ ID NO:3. 
0028. The invention further provides a method of iden 
tifying a compound that can modulate CD4+ T cell activa 
tion comprising administering a test compound to a mouse 
having a mutant or wild type transgenic CD83 gene and 
observing whether CD4+ T cell activation is decreased or 
increased. The Somatic and/or germ cells of the mutant 
mouse can comprise a mutant CD83 gene encoding a 
polypeptide comprising SEQ ID NO:4 or SEQ ID NO:8. 
Alternatively, the Somatic and/or germ cells of the mouse 
can contain a wild type CD83 gene, for example, SEQ ID 
NO:1 or SEO ID NO:9. 

0029. The invention also provides a mutant CD83 gene 
encoding a polypeptide comprising SEQ ID NO:4 or SEQ 
ID NO:8. The invention further provides a mutant CD83 
gene comprising nucleotide sequence SEQ ID NO:3. 

DESCRIPTION OF THE FIGURES 

0030 FIG. 1 summarizes flow cytometry data for G3 
animals. As shown, reduced numbers of CD4+ T cells are 
seen in two animals from Pedigree 9, mouse 9.4.1 and 
mouse 9.4.9. All other animals analyzed on that day exhibit 
normal numbers of CD4+ T cells. 

0031 FIG. 2 provides a graph of flow cytometry data for 
G3 animals that may have a mutant CD83 gene. Each 
diamond Symbol represents an individual animal. AS Shown, 
multiple animals from the N2 generation exhibit a reduced 
percentage of CD4+ T cells. 
0032 FIG. 3 provides the nucleotide sequence of wild 
type mouse CD83 (SEQ ID NO:1). The ATG start codon and 
the TGA stop codon are underlined. 
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0.033 FIGS. 4A-B provides the nucleotide sequence of 
the mutant CD83 gene (SEQ ID NO:3) of the invention 
derived from the mutant LCD4.1 animal. The ATG start 
codon, the mutation and the TGA stop codon are underlined. 
0034 FIG. 5 provides the amino acid sequence for wild 
type (top, SEQ ID NO:2) and mutant (bottom, SEQ ID 
NO:4) CD83 coding regions. The additional C-terminal 
Sequences arising because of the CD83 mutation are under 
lined. 

0035 FIG. 6A illustrates that dendritic cells from wild 
type (?, WTDC) and mutant (, mutant DC) mice are capable 
of the allogeneic activation of CD4+ T cells. CD4+ T cells 
were stimulated with 10,000, 1000 or 100 dendritic cells for 
5 days and proliferation was measured by incorporation of 
tritiated thymidine. 

0036 FIG. 6B illustrates that CD4 T cells from mutant 
mice (, mutant CD4) fail to respond to allogeneic stimula 
tion with BALBc dendritic cells, although wild type animals 
(?, WT CD4+) respond normally. CD4+ T cells were stimu 
lated with 10,000, 1000 or 100 dendritic cells for 5 days and 
proliferation measured by incorporation of tritiated thymi 
dine. 

0037 FIG. 7 provides a bar graph illustrating IL-2, IL-4, 
IL-5, TNFa, and IFN'? production from wild type CD4+ T 
cells (white bar) or CD83 mutant CD4+ T cells (dark bar) 
that had been stimulated with 1 tug/ml of anti-CD3 antibod 
ies and 0.2 tug/ml of anti-CD28 antibodies for 72 hours. AS 
illustrated, IL-2 levels are lower, and IL-4 levels are higher 
in the CD83 mutant T cells. 

0038 FIG. 8 provides a bar graph illustrating IL-10 
production from wild type CD4+ T cells (white bar) or CD83 
mutant CD4+ T cells (dark bar) that had been stimulated 
with 0.1 lug/ml of anti-CD28 antibodies and 1 to 10 ug/ml of 
anti-CD3 antibodies for 72 hours. As illustrated, IL-10 levels 
are higher in the CD83 mutant T cells. 
0039 FIG. 9 provides a bar graph illustrating GM-CSF 
production from wild type CD4+ T cells (white bar) or CD83 
mutant CD4+ T cells (dark bar) that had been stimulated 
with anti-CD3 and anti-CD28 antibodies. As illustrated, 
GM-CSF production is higher in the CD83 mutant cells than 
in wild type cells. 
0040 FIG. 10A provides a bar graph illustrating IL-4 
mRNA levels from wild type CD4+ T cells (white bar) or 
CD83 mutant CD4+ T cells (dark bar) that had been stimu 
lated with anti-CD3 and anti-CD28 antibodies. As illus 
trated, the IL-4 mRNA levels are higher in the CD83 mutant 
cells. 

0041 FIG. 10B provides a bar graph illustrating IL-10 
mRNA levels from wild type CD4+ T cells (white bar) or 
CD83 mutant CD4+ T cells (dark bar) that had been stimu 
lated with anti-CD3 and anti-CD28 antibodies. As illus 
trated, the IL-10 mRNA levels are higher in the CD83 
mutant cells. 

0.042 FIG. 11 provides a graph illustrating that various 
preparations of anti-CD83 antibodies inhibit IL-4 produc 
tion in anti-CD3 and anti-CD28 antibody stimulated T cells. 
The amount of IL-4 produced by T cells in pg/ml is plotted 
versus the concentration of different anti-CD83 antibody 
preparations, including the 20B08 (?) anti-CD83 prepara 
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tion, the 20D04 () anti-CD83 preparation, the 14C12 (?) 
anti-CD83 preparation and the 11 G05 (X) anti-CD83 anti 
body preparation. 

0043 FIG. 12 provides a graph illustrating that various 
preparations of anti-CD83 antibodies inhibit T cell prolif 
eration. The graph plots the incorporation of radioactive 
thymidine in cpms, which was used as an indicator of the 
amount of T cell proliferation, Versus the concentration of 
the different anti-CD83 antibody preparations, including the 
20D04 (?) anti-CD83 preparation, the 11G05 () anti-CD83 
antibody preparation, the 14C12 (?) anti-CD83 preparation 
and the 6G05 anti-CD83 preparation (X). 
0044 FIG. 13 provides a graph illustrating that trans 
genic mice that over-express wild type CD83 have increased 
T cell proliferation. The graph plots the incorporation of 
radioactive thymidine in cpms, which was used as an 
indicator of the amount of T cell proliferation, versus the 
concentration of OVA peptide. The transgenic mice utilized 
had a T-cell receptor specific for chicken ovalbumin (OVA) 
323-339 peptide that can activate T-cells. When mixed with 
either transgenic or wild type dendritic cells in the presence 
of OVA peptide, transgenic CD4+ T cells had increased 
T-cell proliferation. However, transgenic dendritic cells 
could not substantially increase wild type CD4+ T cell 
proliferation. Transgenic CD83 CD4+ T cells mixed with 
wild type dendritic cells (); transgenic CD83 CD4+ T cells 
mixed with transgenic dendritic cells (); wild type CD4+ T 
cells mixed with transgenic dendritic cells (2); and wild type 
CD4+ T cells mixed with wild type dendritic cells (X). 
004.5 FIG. 14 provides a schematic diagram of the 
structural elements included in the mouse CD83 protein 
used for generating antibodies. 

0046 FIG. 15 provides a graph of ELISA data illustrat 
ing the titer obtained for different isolates of polyclonal 
anti-CD83 anti-sera. The first (?), second () and third (2) 
isolates had similar titers, though the titer of the Second 
isolate () was Somewhat higher. 
0047 FIG. 16 illustrates that proliferation of PHA-acti 
vated human PBMCs was inhibited by antibodies raised 
against the external region of the mouse CD83 protein (?). 
Pre-immune serum () had little effect on the proliferation of 
human PBMCs. 

0048 FIG. 17A provides a sequence alignment of anti 
CD83 heavy chain variable regions isolated by the inven 
tion. Sequences for isolates 20B08H (SEQ ID NO:52), 
6G05H (SEQ ID NO:53), 20D04H (SEQ ID NO:54), 11 
G05 (SEQ ID NO:66) and 14C12 (SEQ ID NO:67) are 
provided. The CDR regions are highlighted in bold. 

0049 FIG. 17B provides a sequence alignment of anti 
CD83 light chain variable regions isolated by the invention. 
Sequences for isolates 20B08L (SEQ ID NO:55), 6G05L 
(SEQ ID NO:56), 20D04L (SEQ ID NO:57), 11G05L (SEQ 
ID NO:68) and 14C12L (SEQ ID NO:69) are provided. The 
CDR regions are highlighted in bold. 

0050 FIG. 18 graphically illustrates that cells expressing 
CD83 can be detected and sorted using an anti-CD83 
antibody preparation. In this Study, a Hodgkin's lymphoma 
cell line, KMH2, and a commercially available anti-CD83 
antibody preparation was used for FACS Sorting. 
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0051 FIGS. 19A-B shows that two antibody preparations 
of the invention can bind to endogenously produced human 
CD83, as detected by FACS sorting of KMH2 cells (see also 
FIG. 18). Note that “Beer" is another name used for CD83. 
0.052 FIG. 20 illustrates that the 95F04 and 96G08 
antibody preparations described herein can inhibit prolifera 
tion of human peripheral blood mononuclear cells as 
detected by H thymidine incorporation. As shown, when 
30 tug/ml of the 95F04 (?) antibody preparation was present, 
incorporation of H) thymidine dropped to about 2000 cpm. 
When 30 ug/ml 96G08 antibody preparation (?) was added 
to human peripheral blood mononuclear cells, H) thymi 
dine incorporation was reduced to about 300 cpm. A third 
antibody preparation (98B 11, ) provided slight inhibition of 
PBMC proliferation. These data indicate that the 95F04 and 
96G08 antibody preparations can alter the function of 
human CD83 in vivo. 

0053 FIG. 21 provides nucleotide and amino acid 
sequences for the monoclonal antibody 96G08 light chain. 
0.054 FIG. 22 provides nucleotide and amino acid 
sequences for the monoclonal antibody 96G08 heavy chain. 
0055 FIG. 23 provides nucleotide and amino acid 
sequences for the monoclonal antibody 95F04 light chain. 

0056 FIG. 24 provides nucleotide and amino acid 
sequences for the monoclonal antibody 95F04 heavy chain. 

0057 FIGS. 25A-B provides the results of one screen of 
anti-CD83 antibody preparations that were multimerized by 
binding them to microtiter plates. The plate-bound antibod 
ies were screened for an ability to inhibit lymphocyte 
proliferation as measured by tritiated thymidine incorpora 
tion. As illustrated in FIG. 25A many plate-bound anti 
CD83 antibody preparations inhibit proliferation of acti 
vated lymphocytes, including the 94c09, 98a02, 94d08, 
98d11, 101b08, 6g05, 20dO4, 14c12, 11g05, 12g04, 32f12 
and 98b11 preparations. FIG. 25B further illustrates that 
Some antibody preparations are highly effective inhibitors 
(e.g. 117G12) but others are not (e.g. 824.pb and 98g08). 
0.058 FIG.26 illustrates that the inhibitory activity of the 
multimerized (plate-bound) 6g05 antibody preparation is 
quenched by soluble mouse CD83 protein (mCD83rFc). 
Lymphocyte proliferation was measured by tritiated thymi 
dine incorporation. AS shown, the multimerized 6g05 anti 
body preparation is Strongly inhibitory of proliferation when 
no CD83 protein is added. However, when the mouse CD83 
protein is added to assay, little or no inhibition of lympho 
cyte proliferation is observed. The 98g.08 antibody prepa 
ration was used as a negative control because it exhibited 
little or no lymphocyte inhibition in previous tests (see FIG. 
25B). 
0059 FIG. 27 is a bar graph showing that both plate 
bound and cross-linked 6g05 antibodies are highly effective 
inhibitors of lymphocyte proliferation. Lymphocyte prolif 
eration was measured by tritiated thymidine incorporation. 
As shown on the left side of the graph above “plate-bound” 
the presence of plate-bound 6g05 antibodies in the lympho 
cyte proliferation assay cause little tritiated thymidine incor 
poration (about 1000 cpm). Similarly, as shown on the right 
side of the graph above “1 Ab (1 lug/ml)” soluble cross 
linked 6g05 antibodies also cause little tritiated thymidine 
incorporation (about 1800 cpm). 
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0060 FIG. 28 is a bar graph showing that several prepa 
rations of Soluble cross-linked anti-CD83 antibodies are 
highly effective inhibitors of lymphocyte proliferation. Anti 
body preparations were croSS-linked with the rabbit anti 
mouse Secondary antibody and lymphocyte proliferation 
was measured by tritiated thymidine incorporation. AS 
shown, Soluble cross-linked antibody preparations including 
the 6g05, 11g04, 12g04, 14c12, 20dO4, 32f12, 94c09, 
94d08, 98a02, 98d11(3), 101B08(2.7) and 117g12 prepara 
tions caused little tritiated thymidine incorporation. 
0061 FIG. 29 shows that soluble, multimerized anti 
CD83 antibodies exhibit inhibitory activity in mixed lym 
phocyte reaction assays. A Series of anti-CD83 antibody 
preparations that were croSS-linked using a rabbit anti 
mouse antibody and then screened for inhibition of CD4 T 
cellular proliferation after activation of the CD4 T cells 
with CD11 cells in a mixed lymphocyte reaction assay. AS 
shown, the 98a02, 98d11, 20dO4, 14c12, 12g04, and 117g 12 
inhibit lymphocyte proliferation in this assay. 
0062 FIG. 30 shows that many anti-CD83 antibody 
preparations can inhibit the recall response of lymphocytes. 
BALBc mice were first immunized with keyhole limpet 
hemocyanin (KLH) prior to spleen removal and CD 11 cand 
CD4+cell isolation. CD11c and CD4+cells were mixed and 
added to microtiter wells coated with anti-CD83 antibodies. 
Lymphocyte proliferation was measured by tritiated thymi 
dine incorporation. As shown, the 94c09, 98a02, 6g05, 
20dO4, and 117104 antibody preparations inhibited prolif 
eration of activated lymphocytes exposed to an antigen 
(KLH) to which they had been immunized. 
0063 FIGS. 31A-B shows that soluble but cross-linked 
6g05 and 14c12 anti-CD83 antibody preparations not only 
inhibit activated lymphocyte cell proliferation (FIG. 31B) 
but also have very low caspase activity (FIG.31A). Caspase 
activity was determined using a fluorogenic Substrate and 
plotted as relative fluorescent units (RFU) on the y axis. 
0064 FIG. 32 shows that the percentage of activated 
lymphocytes that express annexin V is reduced after treat 
ment with soluble but cross-linked 6g05 and 14c12 anti 
CD83 antibody preparations. 
0065 FIG.33 shows that the activation marker CD69 is 
expressed on Splenocytes that were activated with Concava 
lin A and exposed to anti-CD83 antibodies. The anti-CD83 
antibodies employed were the 6g05, 14c12, 98b11 and 
112d08 anti-CD83 antibody preparations that were shown to 
inhibit activated Splenocyte proliferation. 
0066 FIGS. 34A-E shows that a population of activated 
splenocytes mixed with anti-CD83 antibody preparations 
have lost the blasting (dividing) cells as detected by FACS 
Sorting. The antibody preparations employed were the rabbit 
anti-mouse antibody, called the 2"Ab (FIG.34A), the 6g05 
antibody preparation (FIG.34B), the 98b11 antibody prepa 
ration (FIG. 34C), the 14c12 antibody preparation (FIG. 
34D), and the 112dO8 antibody preparation (FIG. 34E). 
Almost all cells exposed to the 6g05 or 98b11 antibody 
preparations sort as small cells with a 2N content of DNA as 
illustrated by the high proportion of cells towards the left 
(Smaller) side of the population distribution compared to 
cells exposed to the control 2". Ab, 14c12 and 112d08 
preparations in FIGS. 34A, C and E. 
0067 FIG. 35A shows that the proportion of cells in the 
G1/G0 phase of the cell cycle is increased when a population 
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of activated splenocytes is treated with anti-CD83 antibody 
preparations. The antibody preparations employed were the 
control rabbit anti-mouse antibody, called the 2" Ab, the 
6g05 antibody preparation, the 14c12 antibody preparation, 
and the negative control 112dO8 antibody preparation. Both 
of the 6g05 and 14c12 antibody preparations arrest the 
activated splenocytes in the G1/G0 phase of the cell cycle. 

0068 FIG. 35B shows the proportion of cells in the 
G2/M phase of the cell cycle after a population of activated 
Splenocytes is treated with anti-CD83 antibody preparations. 
The antibody preparations employed were the control rabbit 
anti-mouse antibody, called the 2" Ab, the 6g05 antibody 
preparation, the 14c12 antibody preparation, and the nega 
tive control 112dO8 antibody preparation. 

0069 FIG. 35C shows that the proportion of cells in the 
S phase of the cell cycle is decreased when a population of 
activated splenocytes is treated with anti-CD83 antibody 
preparations. The antibody preparations employed were the 
control rabbit anti-mouse antibody, called the 2" Ab, the 
6g05 antibody preparation, the 14c12 antibody preparation, 
and the negative control 112d08 antibody preparation. Acti 
vated splenocytes treated with either of the 6g05 or 14c12 
antibody preparations have lesser numbers of cells in the S 
phase of the cell cycle. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0070 The invention provides methods for modulating the 
immune System. For example, according to the invention, 
loss or reduction of CD83 activity in vivo results in 
decreased numbers of immune cells, for example, decreased 
numbers of T cells. In Some embodiments, binding entities 
Such as monoclonal antibodies that are capable of inhibiting 
the function of CD83 are provided for use in the invention. 
In other embodiments the binding entities or antibodies are 
multimerized. The compositions and methods of the inven 
tion can be used for treating conditions involving an inap 
propriate immune response, for example, autoimmune dis 
easeS, inflammation, tissue rejection, arthritis, 
atherosclerosis and the like. 

0071 CD83 
0.072 CD83 is a lymphocyte and dendritic cell activation 
antigen that is expressed by activated lymphocytes and 
dendritic cells. CD83 is also a Single-chain cell-Surface 
glycoprotein with a molecular weight of about 45,000 that is 
believed to be a member of the Ig Superfamily. The structure 
predicted from the CD83 amino acid Sequence indicates that 
CD83 is a membrane glycoprotein with a Single extracellular 
Ig-like domain, a transmembrane domain and cytoplasmic 
domain of approximately forty amino acids. The mature 
CD83 protein has about 186 amino acids and is composed of 
a single extracellular V type immunoglobulin (Ig)-like 
domain, a transmembrane domain and a thirty nine amino 
acid cytoplasmic domain. Northern blot analysis has 
revealed that CD83 is translated from three mRNA tran 
scripts of about 1.7, 2.0 and 2.5 kb that are expressed by 
lymphoblastoid cell lines. It is likely that CD83 undergoes 
extensive post-translational processing because CD83 is 
expressed as a Single chain molecule, but the determined 
molecular weight is twice the predicted size of the core 
protein. See U.S. Pat. No. 5,766,570. 
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0073. An example of a human CD83 gene product that 
can be used in the invention is provided below (SEQ ID 
NO:9): 

1 MSRGLQLLLL SCAYSLAPAT PEWKVACSED WDLPCTAPWD 

41 PQVPYTWSWW KLLEGGEERM ETPQEDHLRG OHYHQKGONG 

81 SFDAPNERPY SILKIRNTTSC NSGTYRCTLQ DPDGQRNLSG 

121. KVILRWTGCP AORKEETFKK YRAEIWLLLA LWIFYLTLII 

161 FTCKFARLOS IFPDFSKAGM ERAFLPVTSP NKHLGLWTPH 

201 KTELW 

0074. Such a CD83 gene product can be encoded by a 
number of different nucleic acids. One example of a human 
CD83 nucleic acid is provided below (SEQ ID NO:10). 

CCTGGCGCAG CCGCAGCAGC GACGCGAGCG AACTCGGCCG 

41 GGCCCGGGCG CGCGGGGGCG GGACGCGCAC GCGGCGAGGG 

81 CGGCGGGTGA, GCCGGGGGCG GGGACGGGGG CGGGACGGGG 

121 GCGAAGGGGG CGGGGACGGG GGCGCCCGCC GGCCTAACGG 

161 GATTAGGAGG GCGCGCCACC CGCTTCCGCT, GCCCGCCGGG 

201 GAATCCCCCG GGTGGCGCCC AGGGAAGTTC CCGAACGGGC 

241 GGGCATAAAA. GGGCAGCCGC GCCGGCGCCC CACAGCTCTG 

281 CAGCTCGTGG CAGCGGCGCA. GCGCTCCAGC CATGTCGCGC 

321. GGCCTCCAGC TTCTGCTCCT. GAGCTGCGCC TACAGCCTGG 

361 CTCCCGCGAC GCCGGAGGTG AAGGTGGCTT GCTCCGAAGA 

401 TGTGGACTTG CCCTGCACCG CCCCCTGGGA TCCGCAGGTT 

4 41 CCCTACACGG TCTCCTGGGT CAAGTTATTG GAGGGTGGTG 

481 AAGAGAGGAT GGAGACACCC CAGGAAGACC ACCTCAGGGG 

521 ACAGCACTAT CATCAGAAGG GGCAAAATGG TTCTTTCGAC 

561 GCCCCCAATG AAAGGCCCTA TTCCCTGAAG ATCCGAAACA 

601 CTACCAGCTG CAACTCGGGG ACATACAGGT, GCACTCTGCA 

6 41 GGACCCGGAT GGGCAGAGAA ACCTAAGTGG CAAGGTGATC 

681 TTGAGAGTGA CAGGATGCCC GCACAGCGT AAAGAAGAGA 

721. CTTTTAAGAA. ATACAGAGCG GAGATTGTCC TGCTGCTGGC 

761 TCTGGTTATT TTCTACTTAA CACTCATCAT TTTCACTTGT 

801 AAGTTTGCAC GGCTACAGAG TATCTTCCCA GATTTTTCTA 

841 AAGCTGGCAT GGAACGAGCT TTTCTCCCAG TTACCTCCCC 

881 AAATAAGCAT TTAGGGCTAG TGACTCCTCA CAAGACAGAA 

921. CTGGTATGAG CAGGATTTCT, GCAGGTTCTT. CTTCCTGAAG 

961. CTGAGGCTCA. GGGGTGTGCC TGTCTGTTAC ACTGGAGGAG 

1001 AGAAGAATGA, GCCTACGCTG AAGATGGCAT CCTGTGAAGT 

1041 CCTTCACCTIC ACTGAAAACA TCTGGAAGGG GATCCCACCC 
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-continued -continued 
4 41 CAATGGACTG AGAAACCAGA AGTCTGGCCA CAAGATTGTC 

241 CAGGAGAAGG GCCTATTCCC TGACGATCCAAAACACTACC 
481 GTATGATTC TGGACGAGTC ACTTGGGTT TTCACTCTCT 

281 ATCTGCAGCT CGGGCACCTA CAGGTGTGCC CTGCAGGAGC 
521 GGTTAGTAAA CCAGATAGTT TAGTCTGGGT TGAATACAAT 

321 TCGGAGGGCA. GCGCAACTTG. AGCGGCACCG TGGTTCTGAA 
561 GGATGTGAAG TTGCTTGGGG AAAGCTGAAT GTAGTGAATA 

361 GGTGACAGGA TGCCCCAAGG AAGCTACAGA GTCAACTTTC 
601 CATTGGCAAC TCTACTGGGC GTTACCTTG TTGATATCC 

401 AGGAAGTACA. GGGCAGAAGC TGTGTTGCTC TTCTCTCTGG 
641. AGAGTTCTGG AGCTGAGCGA ATGCCTGTCA, TATCTCAGCT 

4.41 TTGTTTTCTA CCTGACACTC ATCATTTTCA CCTGCAAATT 
681 TGCCCATCAA TCCAAACACA GGAGGCTACA. AAAAGGACAT 

481 TGCACGACTA CAAAGCATTT TCCCAGATAT, TTCTAAACCT 
21 GAGCATGGTC TTCTGTGTGA ACTCCTCCTG AGAAACGTGG 

521 GGTACGGAAC AAGCTTTTCT TCCAGTCACC TCCCCAAGCA 
761. AGACTGGCTC AGCGCTTTGC GCTTGAAGGA CTAATCACAA 

561 AACATTTGGG GCCAGTGACC CTTCCTAAGA CAGAAACGGT 
801 GTTCTTGAAG ATATGGACCT AGGGGAGCTA TTGCGCCACG 

601 AAGAGTAGGA TCTCCACTGGTTTTTACAAA GCCAAGGGCA 
841 ACAGGAGGAA GTTCTCAGAT GTTGCATTGA TGTAACATTG 

6 41 CATCAGATCA. GTGTGCCTGA, ATGCCACCCG GACAAGAGAA 
881 TTGCATTTCT, TTAATGAGCT. GGGCTCCTTC CTCATTTGCT 

681 GAATGAGCTC CATCCTCAGA TGGCAACCTT. TCTTTGAAGT 
921. TCCCAAAGAG ATTTTGTCCC ACTAATGGTG TGCCCATCAC 

21 CCTTCACCTG ACAGTGGGCT CCACACTACT CCCTGACACA 
961 CCACACTATG AAAGTAAAAG GGATGCTGAG CAGATACAGC 

761. GGGTCTTGAG CACCATCATA TGATCACGAA GCATGGAGTA 
2001 GTGCTTACCT CTCAGCCATG ACTTTCATGC TATTAAAAGA 

801 CACCGCTTC CTGTGGCTG TCAGCTTAAT GTTTCATGTG 
2041 ATGCATGTGA. A. 

841 GCTATCTGGT CAACCTCGTG. AGGCTTTTC AGTCATCTAC 

0076) Nucleic acids having SEQ ID NO:1 encode a 881 AAGCTATGG GAGATGCAGG TGAAGCAGGG TCATGGGAAA 
mouse polypeptide having SEQ ID NO:2, provided below. 

921 TTTGAACACT CTGAGCTGGC CCTGTGACAG ACTCCTGAGG 

961. ACAGCTGTCC. TCTCCTACA CTGGGATACA CTCTTGAA 
1 MSQGLQLLFL GCACSLAPAM AMREWTWACS ETADLPCTAP 

OO1 TTTGTCCTGT TTCGTTGCAC CAGCCCAGAT GTCTCACATC 
41 WDPQLSYAVS WAKVSESGTE SWELPESKON SSFEAPRRRA 

O 41 TGGCGGAAAT TGACAGGCCA AGCTGTGAGC CAGTGGGAAA 
81 YSLTIONTTI CSSGTYRCAL QELGGQRNLS GTWWLKWTGC 

O81 TATTTAGCAA ATAATTTCCC AGTGCGAAGG TCCTGCTATT 
121 PKEATESTFR KYRAEAWLLF SLWWFYLTLI IFTCKFARLQ 

121 AGTAAGGAGT ATTATGTGTA CATAGAAATG AGAGGTCAGT 
161 SIFPDISKPG TEQAFLPWTS PSKHLGPWTL PKTETV 

161 GAACTATTCC CCAGCAGGGC CTTTTCATCT GGAAAAGACA 

0.077 According to the invention, loss or reduction of 201 TCCACAAAAG CAGCAATACA GAGGGATGCC ACATTTATTT 
CD83 activity in vivo results in a decreased immune 
response, for example, decreased numbers of T cells. The 241 TTTTAATCTT CATGTACTTG TCAAAGAAGA ATTTTTCATG 
effect of CD83 on the immune response was initially ascer- 281 TTTTTTCAAA GAAGTGTGTT TCTTTCCTTT TTTAAAAA 
tained through use of a mutant mouse that encodes a mutant 
CD83. Such a mutant mouse has a CD83 gene encoding 321 GAAGGTCTAG TACATAGCA TTGCTAGCTG ACAAGCAGCC 
SEQ ID NO:4, with added C-terminal sequences provided 

361. TGAGAGAAGA TGGAGAATGT. TCCCAAAAT AGGGACAGCA by SEQ ID NO:8. In contrast to these wild type CD83 
nucleic acids and polypeptides, the mutant CD83 gene of the 401 AGCTAGAAGC ACTGTACAGT, GCCCTGCTGG GAAGGGCAGA 
invention has SEQ ID NO:3. SEQ ID NO:3 is provided 
below with the ATG start codon, the mutation, and the TGA 4 41 CAATGGACTG AGAAACCAGA AGTCTGGCCA CAAGATTGTC 
Stop codon are identified by underlining. 481 GTATGATTC TGGACGAGC ACTTGTGGTT TTCACTCTCT 

521 GGTTAGTAAA CCAGATAGTT TAGTCTGGGT TGAATACAAT 
1. GCGCTCCAGC CGCAGTCGC AAGGCCTCCA GCTCCTGTTT 

561 GGATGTGAAG TTGCTTGGGG AAAGCTGAAT GTAGTGAATA 
41 CTAGGCTGCG CCTGCAGCCT GGCACCCGCG ATGGCGATGC 

601 CATTGGCAAC CTACTGGGC GTTACCTTG TTGAACCT 
81 GGGAGGTGAC GGTGGCTTGC. TCCGAGACCG CCGACTTGCC 

641 AGAGTTCTGG AGCTGAGCGA ATGCCTGTCA, TATCTCAGCT 
121 TTGCACAGCG CCCTGGGACC CGCAGCTCTC CTATGCAGTG 

681 GCCCATCAA TCCAAACACA GGAGGCTACA. AAAAGGACAT 
161 TCCTGGGCCA AGGTCTCCGA. GAGTGGCACT GAGAGTGTGG 

21 GAGCATGGTC TTCTGTGTGA ACTCCTCCTG AGAAACGTGG 
201 AGCTCCCGGA GAGCAAGCAA AACAGCTCCT. TCGAGGCCCC 
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-continued 
1761. AGACTGGCTC AGCGCTTTGC GCTTGAAGGA CTAATCACAA 

1801 GTTCTTGAAG ATATGGACCT AGGGGAGCTA TTGCGCCACG 

1841. ACAGGAGGAA GTTCTCAGAT GTTGCATTGA TGTAACATTG 

1881 TTGCATTTCT, TTAATGAGCT. GGGCTCCTTC CTCATTTGCT 

1921. TCCCAAAGAG ATTTTGTCCC ACTAATGGTG TGCCCATCAC 

1961 CCACACTATG AAAGTAAAAG GGATGCTGAG CAGATACAGC 

2001 GTGCTTACCT CTCAGCCATG ACTTTCATGC TATTAAAAGA 

2041 ATGCATGTGA. A. 

0078. The change from a thymidine in SEQ ID NO:1 to 
an adenine in SEQ ID NO:3 at the indicated position (602) 
leads to read-through translation because the Stop codon at 
positions 602-604 in SEQ ID NO:1 is changed to a codon 
that encodes an arginine. Accordingly, mutant CD83 nucleic 
acids having SEQID NO:3 encode an elongated polypeptide 
having SEQ ID NO:4, provided below, where the extra 
amino acids are underlined. 

1 MSQGLQLLFL GCACSLAPAM AMREWTWACS ETADLPCTAP 

41 WDPQLSYAVS WAKVSESGTE SWELPESKON SSFEAPRRRA 

81 YSLTIONTTI CSSGTYRCAL QELGGQRNLS GTWWLKWTGC 

121 PKEATESTFR KYRAEAWLLF SLWWFYLTLI IFTCKFARLQ 

161 SIFPDISKPG TEQAFLPVTS PSKHLGPVTL PKTETVRVGS 

201 PLWFTKPRAH OISWPECHPD KRRMSSILRW OPFFEWLHLT 

241 WGSTLLPDTG S 

0079. In another embodiment, the invention provides 
mutant CD83 nucleic acids that include SEO ID NO:5. 

ATGTCGCAAG GCCTCCAGCT CCTGTTTCTA GGCTGCGCCT 

4 GCAGCCTGGC ACCCGCGATG GCGATGCGGG AGGTGACGGT 

8 GGCTTGCTCC GAGACCGCCG ACTTGCCTTG CACAGCGCCC 

12 TGGGACCCGC AGCTCTCCTA TGCAGTGTCC TGGGCCAAGG 

16 TCTCCGAGAG. TGGCACTGAG. AGTGTGGAGC. TCCCGGAGAG 

20 CAAGCAAAAC AGCTCCTTCG. AGGCCCCCAG GAGAAGGGCC 

24 TATTCCCTGA CGATCCAAAA CACTACCATC TGCAGCTCGG 

28 GCACCTACAG GTGTGCCCTG CAGGAGCTCG GAGGGCAGCG 

32 CAACTTGAGC GGCACCGTGG TTCTGAAGGT GACAGGATGC 

36 CCCAAGGAAG CTACAGAGTC AACTTTCAGG AAGTACAGGG 

40 CAGAAGCTGT, GTTGCTCTTC TCTCTGGTTG TTTTCTACCT 

44 GACACTCATC ATTTTCACCT, GCAAATTTGC ACGACTACAA 

48 AGCATTTTCC CAGATATTTC TAAACCTGGT ACGGAACAAG 

52 CTTTTCTCC AGTCACCTCC CCAAGCAAAC ATTTGGGGCC 
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-continued 
561 AGTGACCCTT CCTAAGACAGAAACGGTAAG AGTAGGATCT 

601 CCACTGGTTT TTACAAAGCC AAGGGCACAT CAGATCAGTG 

641 TGCCTGAATG CCACCCGGAC AAGAGAAGAA TGAGCTCCAT 

681 CCTCAGATGG CAACCTTTCT TTGAAGTCCT. TCACCTGACA 

21 GTGGGCTCCA CACTACTCCC TGACACAGGG TCTGA 

0080 Nucleic acids having SEQ ID NO:5 also encode a 
polypeptide having SEQ ID NO:4. 
0081. In another embodiment, the invention provides 
mutant CD83 nucleic acids that include SEO ID NO:7. 

1 AGAGTAGGAT CTCCACTGGTTTTTACAAAG CCAAGGGCAC 

41 ATCAGATCAG TGTGCCTGAA TGCCACCCGG ACAAGAGAAG 

81 AATGAGCTCC ATCCTCAGAT GGCAACCTTT CTTTGAAGTC 

121. CTTCACCTGA CAGTGGGCTC CACACTACTC CCTGACACAG 

161 GGTCTGA 

0082 The invention also provides a mutant CD83 con 
taining SEQ ID NO:8, provided below. 

1 RVGSPLVFTK PRAHQISWPE CHPDKRRMSS ILRWOPPFEW 

41 LHLTWGSTILL PDTGS 

0083 SEQID NO:8 contains read through sequences that 
are not present in the wild type CD83 polypeptide but are 
present in the mutant CD83 gene product provided by the 
invention. 

0084. In some embodiments, the CD83 gene product is 
used for generating antibodies. While any of the CD83 gene 
products described herein can be employed for immuniza 
tion of animal, in Some embodiments the extracellular 
Ig-like domain of the CD83 gene product is used for 
immunization, or antibodies are Screened for reactivity with 
the extracellular Ig-like domain. The extracellular Ig-like 
domain of the human CD83 gene product spans amino acids 
21-127, and is provided below (SEQ ID NO:97): 

21 PEWKWACSED WDLPCTAPWD 

41 PQVPYTWSWW KLLEGGEERM ETPQEDHLRG OHYHQKGONG 

81 SFDAPNERPY SILKIRNTTSC NSGTYRCTLQ DPDGQRNLSG 

121. KWILRWT 

0085 CD83 Antibodies 
0086 The invention provides antibody preparations 
directed against the mutant and wild type CD83 polypep 
tides of the invention, for example, against a polypeptide 
having SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:7, SEQ 
ID NO:8 or SEO ID NO:9. Other antibodies of interest can 
bind to the cytoplasmic tail of CD83. 
0087. In some embodiments, the anti-CD83 antibodies 
are multimerized antibodies. According to the invention, 
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multimerized anti-CD83 antibodies are surprisingly effec 
tive inhibitors of lymphocyte cell proliferation. As used 
herein, an “multimerized' anti-CD83 antibody is a collec 
tion of anti-CD83 antibodies that are in close proximity. 
While such multimerized antibodies can be covalently 
linked, no Such covalent linkage is necessary. Instead, mul 
timerization of anti-CD83 antibodies can simply involve 
bringing the antibodies into close proximity, for example, by 
attachment to a Solid Support Such as a plate or a bead. 
Alternatively, the antibodies can be non-covalently linked 
together through another entity, for example, any convenient 
non-covalent binding entity or Secondary antibody. Hence, 
any available means for bringing the anti-CD83 antibodies 
into proximity can be used to generate the multimerized 
antibodies of the invention. 

0088. In some embodiments, the anti-CD83 binding pro 
teins or antibodies can be chemically cross-linked or geneti 
cally fused with any available crosslinking reagent. 
Crosslinking can be achieved using one or a combination of 
a wide variety of multifunctional reagents. Such crosslink 
ing agents include glutaraldehyde, Succinaldehyde, 
octanedialdehyde and glyoxal. Additional multifunctional 
crosslinking agents include halo-triazines, e.g., cyanuric 
chloride; halo-pyrimidines, e.g., 2,4,6-trichloro/bromo-pyri 
midine, anhydrides or halides of aliphatic or aromatic mono 
or di-carboxylic acids, e.g., maleic anhydride, (meth)acry 
loyl chloride, chloroacetyl chloride; N-methylol com 
pounds, e.g., N-methylol-chloro acetamide, di-isocyanates 
or di-isothiocyanates, e.g., phenylene-1,4-di-isocyanate and 
aZiridines. Other crosslinking agents include epoxides, Such 
as, for example, di-epoxides, tri-epoxides and tetra-ep 
oxides. Other crosslinking agents include, for example, 
dimethyl 3,3'-dithiobispropionimidate-HCl (DTBP); dithio 
bis (succinimidylpropionate) (DSP); bismaleimidohexane 
(BMH); bisSulfoSuccinimidylsuberate (BS); 1,5-difluoro 
2,4-dinitrobenzene (DFDNB); dimethylsuberimidate-2HCl 
(DMS); disuccinimidyl glutarate (DSG); disulfoSuccinim 
idyl tartarate (Sulfo-DST); 1-ethyl-3-3-dimethylaminopro 
pylcarbodiimide hydrochloride (EDC); ethylene glycolbis 
Sulfo-Succinimidylsuccinate (Sulfo-EGS); N-2-male 
imido-butyryloxylsuccinimide ester (GMBS); N-hydrox 
ySulfosuccinimidyl-4-azidobenzoate (Sulfo-HSAB); Sulfos 
luccinimidyl-6-a-methyl-a-(2-pyridyldithio) toluamido 
hexanoate (Sulfo-LC-SMPT); bis-B-(4-azidosalicylamido) 
ethyl disulfide (BASED); and NHS-PEG-Vinylsulfone 
(NHS-PEG-VS). 
0089. In some embodiments, crosslinkers useful with 
various preparations of anti-CD83 antibodies of this inven 
tion include (1) those which create covalent links from one 
cysteine Side chain of a protein to another cysteine side 
chain, (2) those which create covalent links from one lysine 
Side chain of a protein to another, or (3) those which create 
covalent links from one cysteine Side chain of a protein to a 
lysine Side chain. 
0090. In other embodiments, the anti-CD83 antibodies 
are reversibly crosslinked. Such reversibly crosslinked anti 
bodies are useful for short term use, for example, for short 
term control of the immune response either in Vivo or in 
vitro, or for controlled dissipation of the anti-CD83 anti 
bodies at a localized site after administration for short term 
therapeutic purposes. Examples of reversible crosslinkers 
are described in T. W. Green, Protective Groups in Organic 
Synthesis, John Wiley & Sons (Eds.) (1981). Other types of 
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reversible crosslinkers are disulfide bond-containing 
crosslinkers. The crosslinks formed by Such crosslinkers can 
be broken by the addition of reducing agent, Such as 
cysteine, to the environment of the crosslinked anti-CD83 
antibodies. Disulfide crosslinkers are described in the Pierce 
Catalog and Handbook (1994-1995). 
0091 Examples of crosslinkers that may be used also 
include: Homobifunctional (Symmetric); DSP-Dithiobis 
(Succinimidylpropionate), also know as Lomant,’s Reagent; 
DTSSP-3-3'-Dithiobis (sulfoSuccinimidyl-propionate), 
water soluble version of DSP; DTBP-Dimethyl 3,3'-dithio 
bispropionimidate-HCl, BASED-Bis-(13-4-azidosalicy 
lamido ethyl)disulfide; DPDPB-1,4-Di-(3'-2'-py 
ridyldithiol-propionamido)butane; Heterobifunctional 
(Asymmetric); SPDP-N-Succinimidyl-3-(2-pyridyldithio 
)propionate; LC-SPDP-Succinimidyl-6-(3-2-py 
ridyldithiopropionate)hexanoate; Sulfo-LC-SPDP-Sulfo 
Succinimidyl-6-(3-2-pyridyldlthio propionate)hexanoate, 
water soluble version of LC-SPDP; APDP-N-(4-p-azi 
dosalicylamidobutyl)-3'-(2-pyridyldithio) propionamide; 
SADP-N-Succinimidyl(4-azidophenyl) 1,3'-dithiopropi 
onate; Sulfo-SADP-Sulfosuccinimidyl(4-azidophenyl) 
1,3'-dithiopropionate, water soluble version of SADP; 
SAED-Sulfosuccinimidyl-2-(7-azido-4-methycoumarin 
3-acetamide)ethyl-1,3'dithiopropionate; SAND-Sulfosuc 
cinimidyl-2-(m-azido-o-nitrobenzamido)ethyl-1,3'-dithio 
propionate; SASD-Sulfosuccinimidyl-2-(p- 
azidosalicylamido)ethyl-1,3'-dithiopropionate, SMPB 
Succinimidyl-4-(p-maleimidophenyl)butyrate; Sulfo 
SMPB-Sulfosuccinimidyl-4-(p- 
maleimidophenyl)butyrate; SMPT 4 
Succinimidyloxycarbonyl-methyl-a-(2-pyridylthio) toluene; 
Sulfo-LC-SMPT Sulfosuccinimidyl-6-(a-methyl-a-(2-py 
ridylthio)toluamido)hexanoate. 

0092. In another embodiment, a fusion protein can be 
made with a selected anti-CD83 antibody to allow a domain 
to be attached to one or both of the polypeptides comprising 
the anti-CD83 antibody to be bound to a solid substrate. For 
example, glutathione-S-transferase/anti-CD83 fusion pro 
teins can be linked to another anti-CD83 preparation having 
glutathione attached thereto or the glutathione-S-transferase/ 
anti-CD83 fusion proteins can be adsorbed onto a solid 
Support having glutathione attached thereto, Such as glu 
tathione Sepharose beads (Sigma Chemical, St. Louis, Mo.) 
or glutathione derivatized microtiter plate. In another 
embodiment, DSP-crosslinked antibodies can be linked to 
protein Gagarose beads. Other techniques for immobilizing 
polypeptides on Solid Support materials can also be used. For 
example, an anti-CD83 antibody can be immobilized utiliz 
ing conjugation of biotin and Streptavidin. Biotinylated 
anti-CD83 polypeptides can be prepared from biotin 
NHS(N-hydroxy-Succinimide) using techniques known in 
the art (e.g., biotinylation kit, Pierce Chemicals, Rockford, 
Ill.), and immobilized with a streptavidin-linked antiCD83 
antibody preparation, Streptavidin-coated beads or another 
Solid Support material. 

0093. Therefore, in one embodiment, the invention pro 
vides antibodies capable of reducing CD83 activity and 
decreasing an immune response in a mammal. Such anti 
bodies can be multimerized antibodies. These antibodies 
may be used as CD83 inhibitory agents in the methods of the 
invention as described herein. In another embodiment, the 
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antibodies of the invention can activate CD83 activity. Such 
activating antibodies may be used as CD83 stimulatory 
agents. 

0094 All antibody molecules belong to a family of 
plasma proteins called immunoglobulins, whose basic build 
ing block, the immunoglobulin fold or domain, is used in 
various forms in many molecules of the immune System and 
other biological recognition Systems. A typical immunoglo 
bulin has four polypeptide chains, containing an antigen 
binding region known as a variable region and a non-varying 
region known as the constant region. 
0.095 Native antibodies and immunoglobulins are usu 
ally heterotetrameric glycoproteins of about 150,000 dal 
tons, composed of two identical light (L) chains and two 
identical heavy (H) chains. Each light chain is linked to a 
heavy chain by one covalent disulfide bond, while the 
number of disulfide linkages varies between the heavy 
chains of different immunoglobulin isotypes. Each heavy 
and light chain also has regularly Spaced intrachain disulfide 
bridges. Each heavy chain has at one end a variable domain 
(VH) followed by a number of constant domains. Each light 
chain has a variable domain at one end (VL) and a constant 
domain at its other end. The constant domain of the light 
chain is aligned with the first constant domain of the heavy 
chain, and the light chain variable domain is aligned with the 
variable domain of the heavy chain. Particular amino acid 
residues are believed to form an interface between the light 
and heavy chain variable domains (Clothia et al., J. Mol. 
Biol. 186, 651–66, 1985); Novotny and Haber, Proc. Natl. 
Acad. Sci. USA82, 4592-4596(1985). 
0096) Depending on the amino acid sequences of the 
constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are at least five (5) 
major classes of immunoglobulins: IgA, Ig), IgE, IgG and 
IgM, and several of these may be further divided into 
Subclasses (isotypes), e.g. IgG-1, IgG-2, IgG-3 and IgG-4, 
IgA-1 and IgA-2. The heavy chains constant domains that 
correspond to the different classes of immunoglobulins are 
called alpha (a), delta (d), epsilon (e), gamma (2) and mu (u), 
respectively. The light chains of antibodies can be assigned 
to one of two clearly distinct types, called kappa (?) and 
lambda (?), based on the amino Sequences of their constant 
domain. The Subunit Structures and three-dimensional con 
figurations of different classes of immunoglobulins are well 
known. 

0097. The term “variable” in the context of variable 
domain of antibodies, refers to the fact that certain portions 
of the variable domains differ eXtensively in Sequence 
among antibodies. The variable domains are for binding and 
determine the Specificity of each particular antibody for its 
particular antigen. However, the variability is not evenly 
distributed through the variable domains of antibodies. It is 
concentrated in three Segments called complementarity 
determining regions (CDRS) also known as hyperVariable 
regions both in the light chain and the heavy chain variable 
domains. 

0098. The more highly conserved portions of variable 
domains are called the framework (FR). The variable 
domains of native heavy and light chains each comprise four 
FR regions, largely adopting a B-sheet configuration, con 
nected by three CDRS, which form loops connecting, and in 
Some cases forming part of, the B-sheet Structure. The CDRS 
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in each chain are held together in close proximity by the FR 
regions and, with the CDRs from the other chain, contribute 
to the formation of the antigen binding site of antibodies. 
The constant domains are not involved directly in binding an 
antibody to an antigen, but exhibit various effector function, 
Such as participation of the antibody in antibody-dependent 
cellular toxicity. 
0099. An antibody that is contemplated for use in the 
present invention thus can be in any of a variety of forms, 
including a whole immunoglobulin, an antibody fragment 
Such as Fv, Fab, and Similar fragments, a Single chain 
antibody that includes the variable domain complementarity 
determining regions (CDR), and the like forms, all of which 
fall under the broad term “antibody,” as used herein. More 
over, the multimerized antibodies of the invention can be an 
aggregation or multimerization of whole immunoglobulins. 
Alternatively, the multimerized antibodies of the invention 
can be an aggregation or multimerization of antibody frag 
ments Such as Fv, Fab, Single chain antibodies that include 
the variable domain complementarity determining regions 
(CDR), CDRs and the like. Such intact antibodies or anti 
body fragments can be multimerized by any convenient 
means, including covalent linkage or non-covalent associa 
tion. 

0100. The present invention contemplates the use of any 
Specificity of an antibody, polyclonal or monoclonal, and is 
not limited to antibodies that recognize and immunoreact 
with a specific epitope. In preferred embodiments, in the 
context of both the therapeutic and Screening methods 
described below, an antibody or fragment thereof is used that 
is immunospecific for an extracellular portion of the CD83 
protein. 

0101 The term “antibody fragment” refers to a portion of 
a full-length antibody, generally the antigen binding or 
variable region. Examples of antibody fragments include 
Fab, Fab', F(ab') and Fv fragments. Papain digestion of 
antibodies produces two identical antigen binding frag 
ments, called the Fab fragment, each with a single antigen 
binding Site, and a residual "Fe' fragment, So-called for its 
ability to crystallize readily. Pepsin treatment yields an 
F(ab'), fragment that has two antigen binding fragments, 
which are capable of croSS-linking antigen, and a residual 
other fragment (which is termed pFc"). Additional fragments 
can include diabodies, linear antibodies, Single-chain anti 
body molecules, and multispecific antibodies formed from 
antibody fragments. AS used herein, “functional fragment' 
with respect to antibodies, refers to Fv, F(ab) and F(ab') 
fragments. 

0102) Antibody fragments retain some ability to selec 
tively bind with its antigen or receptor and are defined as 
follows: 

0103 (1) Fab is the fragment that contains a 
monovalent antigen-binding fragment of an antibody 
molecule. A Fab fragment can be produced by diges 
tion of whole antibody with the enzyme papain to 
yield an intact light chain and a portion of one heavy 
chain. 

0104 (2) Fab' is the fragment of an antibody molecule 
can be obtained by treating whole antibody with pepsin, 
followed by reduction, to yield an intact light chain and a 
portion of the heavy chain. Two Fab' fragments are obtained 
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per antibody molecule. Fab' fragments differ from Fab 
fragments by the addition of a few residues at the carboxyl 
terminus of the heavy chain CH 1 domain including one or 
more cysteines from the antibody hinge region. 

0105 (3) (Fab') is the fragment of an antibody that can 
be obtained by treating whole antibody with the enzyme 
pepsin without Subsequent reduction. F(ab') is a dimer of 
two Fab' fragments held together by two disulfide bonds. 
0106 (4) Fv is the minimum antibody fragment that 
contains a complete antigen recognition and binding site. 
This region consists of a dimer of one heavy and one light 
chain variable domain in a tight, non-covalent association 
(VH-V L dimer). It is in this configuration that the three 
CDRS of each variable domain interact to define an antigen 
binding site on the surface of the VH-V L dimer. Collec 
tively, the Six CDRS confer antigen binding specificity to the 
antibody. However, even a single variable domain (or half of 
an Fv comprising only three CDRS specific for an antigen) 
has the ability to recognize and bind antigen, although at a 
lower affinity than the entire binding site. 

0107 (5) Single chain antibody (“SCA”), defined as 
a genetically engineered molecule containing the 
variable region of the light chain, the variable region 
of the heavy chain, linked by a Suitable polypeptide 
linker as a genetically fused single chain molecule. 
Such Single chain antibodies are also referred to as 
“single-chain Fv' or "sv" antibody fragments. Gen 
erally, the Fv polypeptide further comprises a 
polypeptide linker between the VH and VL domains 
that enables the SFv to form the desired structure for 
antigen binding. For a review of SFv see Pluckthun 
in The Pharmacology of Monoclonal Antibodies, 
vol. 113, Rosenburg and Moore eds. Springer-Ver 
lag, N.Y., pp. 269-315 (1994). 

0108). The term “diabodies” refers to a small antibody 
fragments with two antigen-binding sites, which fragments 
comprise a heavy chain variable domain (VH) connected to 
a light chain variable domain (VL) in the same polypeptide 
chain (VH-VL). By using a linker that is too short to allow 
pairing between the two domains on the Same chain, the 
domains are forced to pair with the complementary domains 
of another chain and create two antigen-binding sites. Dia 
bodies are described more fully in, for example, EP404,097; 
WO 93/11161, and Hollinger et al., Proc. Natl. Acad. Sci. 
USA 90: 6444-6448 (1993). 
0109 The preparation of polyclonal antibodies is well 
known to those skilled in the art. See, for example, Green, 
et al., Production of Polyclonal Antisera, in: Immunochemi 
cal Protocols (Manson, ed.), pages 1-5 (Humana Press); 
Coligan, et al., Production of Polyclonal Antisera in Rabbits, 
Rats Mice and Hamsters, in: Current Protocols in Immu 
nology, section 2.4.1 (1992), which are hereby incorporated 
by reference. 
0110. The preparation of monoclonal antibodies likewise 
is conventional. See, for example, Kohler & Milstein, 
Nature, 256:495 (1975); Coligan, et al., sections 2.5.1-2.6.7; 
and Harlow, et al., in: Antibodies: A Laboratory Manual, 
page 726 (Cold Spring Harbor Pub. (1988)), which are 
hereby incorporated by reference. Methods of in vitro and in 
Vivo manipulation of monoclonal antibodies are also avail 
able to those skilled in the art. For example, the monoclonal 
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antibodies to be used in accordance with the present inven 
tion may be made by the hybridoma method first described 
by Kohler and Milstein, Nature 256,495 (1975), or they may 
be made by recombinant methods, for example, as described 
in U.S. Pat. No. 4,816,567. The monoclonal antibodies for 
use with the present invention may also be isolated from 
antibody libraries using the techniques described in Clack 
son et al. Nature 352: 624-628 (1991), as well as in Marks 
et al., J. Mol. Biol. 222:581-597 (1991). 
0111 Monoclonal antibodies can be isolated and purified 
from hybridoma cultures by a variety of well-established 
techniques. Such isolation techniques include affinity chro 
matography with Protein-A Sepharose, size-exclusion chro 
matography, and ion-exchange chromatography. See, e.g., 
Coligan, et al., Sections 2.7.1-2.7.12 and Sections 2.9.1- 
2.9.3; Bames, et al., Purification of Immunoglobulin G 
(IgG), in: Methods in Molecular Biology, Vol. 10, pages 
79-104 (Humana Press (1992). 
0112 Another method for generating antibodies involves 
a Selected Lymphocyte Antibody Method (SLAM). The 
SLAM technology permits the generation, isolation and 
manipulation of monoclonal antibodies without the process 
of hybridoma generation. The methodology principally 
involves the growth of antibody forming cells, the physical 
Selection of Specifically Selected antibody forming cells, the 
isolation of the genes encoding the antibody and the Subse 
quent cloning and expression of those genes. 

0113 More specifically, an animal is immunized with a 
Source of Specific antigen. The animal can be a rabbit, 
mouse, rat, or any other convenient animal. This immuni 
Zation may consist of purified protein, in either native or 
recombinant form, peptides, DNA encoding the protein of 
interest or cells expressing the protein of interest. After a 
Suitable period, during which antibodies can be detected in 
the Serum of the animal (usually weeks to months), blood, 
Spleen or other tissues are harvested from the animal. 
Lymphocytes are isolated from the blood and cultured under 
Specific conditions to generate antibody-forming cells, with 
antibody being Secreted into the culture medium. These cells 
are detected by any of Several means (complement mediated 
lysis of antigen-bearing cells, fluorescence detection or 
other) and then isolated using micromanipulation technol 
ogy. The individual antibody forming cells are then pro 
cessed for eventual single cell PCR to obtain the expressed 
Heavy and Light chain genes that encode the Specific 
antibody. Once obtained and Sequenced, these genes are 
cloned into an appropriate expression vector and recombi 
nant, monoclonal antibody produced in a heterologous cell 
System. These antibodies are then purified via Standard 
methodologies Such as the use of protein A affinity columns. 
These types of methods are further described in Babcook, et 
al., Proc. Natl. Acad. Sci. (USA) 93.7843–7848 (1996); U.S. 
Pat. No. 5,627,052; and PCT WO92/02551 by Schrader. 
0.114) Another method involves humanizing a mono 
clonal antibody by recombinant means to generate antibod 
ies containing human Specific and recognizable Sequences. 
See, for review, Holmes, et al., J. Immunol., 158:2192-2201. 
(1997) and Vaswani, et al., Annals Allergy, Asthma & 
Immunol., 81:105-115 (1998). The term “monoclonal anti 
body” as used herein refers to an antibody obtained from a 
population of Substantially homogeneous antibodies, i.e., the 
individual antibodies comprising the population are identi 
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cal except for possible naturally occurring mutations that 
may be present in minor amounts. Monoclonal antibodies 
are highly Specific, being directed against a single antigenic 
Site. Furthermore, in contrast to conventional polyclonal 
antibody preparations that typically include different anti 
bodies directed against different determinants (epitopes), 
each monoclonal antibody is directed against a single deter 
minant on the antigen. In additional to their specificity, the 
monoclonal antibodies are advantageous in that they are 
Synthesized by the hybridoma culture, uncontaminated by 
other immunoglobulins. The modifier “monoclonal” indi 
cates the antibody is obtained from a Substantially homo 
geneous population of antibodies, and is not to be construed 
as requiring production of the antibody by any particular 
method. 

0115 The monoclonal antibodies herein specifically 
include “chimeric' antibodies (immunoglobulins) in which 
a portion of the heavy and/or light chain is identical with or 
homologous to corresponding Sequences in antibodies 
derived from a particular species or belonging to a particular 
antibody class or Subclass, while the remainder of the 
chain(s) is identical with or homologous to corresponding 
Sequences in antibodies derived from another species or 
belonging to another antibody class or Subclass, as well as 
fragments of Such antibodies, So long as they exhibit the 
desired biological activity (U.S. Pat. No. 4,816,567); Mor 
rison et al. Proc. Natl. Acad. Sci. 81, 6851-6855 (1984). 
0116 Methods of making antibody fragments are also 
known in the art (see for example, Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, New York, (1988), incorporated herein by ref 
erence). Antibody fragments of the present invention can be 
prepared by proteolytic hydrolysis of the antibody or by 
expression in E. Coli of DNA encoding the fragment. 
Antibody fragments can be obtained by pepsin or papain 
digestion of whole antibodies conventional methods. For 
example, antibody fragments can be produced by enzymatic 
cleavage of antibodies with pepsin to provide a 5S fragment 
denoted F(ab'). This fragment can be further cleaved using 
a thiol reducing agent, and optionally a blocking group for 
the Sulfhydryl groups resulting from cleavage of disulfide 
linkages, to produce 3.5S Fab=monovalent fragments. Alter 
natively, an enzymatic cleavage using pepsin produces two 
monovalent Fab' fragments and an Fc fragment directly. 
These methods are described, for example, in U.S. Pat. No. 
4,036,945 and No. 4331,647, and references contained 
therein. These patents are hereby incorporated in their 
entireties by reference. 
0117 Other methods of cleaving antibodies, such as 
Separation of heavy chains to form monovalent light-heavy 
chain fragments, further cleavage of fragments, or other 
enzymatic, chemical, or genetic techniques may also be 
used, So long as the fragments bind to the antigen that is 
recognized by the intact antibody. For example, Fv frag 
ments comprise an association of VH and VL chains. This 
asSociation may be noncovalent or the variable chains can be 
linked by an intermolecular disulfide bond or cross-linked 
by chemicals such as glutaraldehyde. Preferably, the Fv 
fragments comprise VH and VL chains connected by a 
peptide linker. These Single-chain antigen binding proteins 
(SFV) are prepared by constructing a structural gene com 
prising DNA sequences encoding the VH and VL domains 
connected by an oligonucleotide. The Structural gene is 
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inserted into an expression vector, which is Subsequently 
introduced into a host cell Such as E. coli. The recombinant 
host cells Synthesize a single polypeptide chain with a linker 
peptide bridging the two V domains. Methods for producing 
SFVs are described, for example, by Whitlow, et al., Meth 
Ods: a Companion to Methods in Enzmmology, Vol. 2, page 
97 (1991); Bird, et al., Science 242:423-426 (1988); Ladner, 
et al., U.S. Pat. No. 4,946,778; and Pack, et al., Bio/Tech 
nology 11:1271-77 (1993). 
0118. Another form of an antibody fragment is a peptide 
coding for a Single complementarity-determining region 
(CDR). CDR peptides (“minimal recognition units”) can be 
obtained by constructing genes encoding the CDR of an 
antibody of interest. Such genes are prepared, for example, 
by using the polymerase chain reaction to Synthesize the 
variable region from RNA of antibody-producing cells. See, 
for example, Larrick, et al., Methods: a Companion to 
Methods in Enzymology, Vol. 2, page 106 (1991). 
0119) The invention further contemplates human and 
humanized forms of non-human (e.g. murine) antibodies. 
Such humanized antibodies can be chimeric immunoglobu 
lins, immunoglobulin chains or fragments thereof (Such as 
Fv, Fab, Fab', F(ab') or other antigen-binding Subsequences 
of antibodies) that contain minimal sequence derived from 
non-human immunoglobulin. For the most part, humanized 
antibodies are human immunoglobulins (recipient antibody) 
in which residues from a complementary determining region 
(CDR) of the recipient are replaced by residues from a CDR 
of a nonhuman species (donor antibody) Such as mouse, rat 
or rabbit having the desired specificity, affinity and capacity. 

0120 In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non 
human residues. Furthermore, humanized antibodies may 
comprise residues that are found neither in the recipient 
antibody nor in the imported CDR or framework sequences. 
These modifications are made to further refine and optimize 
antibody performance. In general, humanized antibodies can 
comprise Substantially all of at least one, and typically two, 
variable domains, in which all or substantially all of the 
CDR regions correspond to those of a non-human immu 
noglobulin and all or Substantially all of the Fv regions are 
those of a human immunoglobulin consensus Sequence. The 
humanized antibody optimally also will comprise at least a 
portion of an immunoglobulin constant region (Fc), typi 
cally that of a human immunoglobulin. For further details, 
see: Jones et al., Nature 321,522-525 (1986); Reichmann et 
al., Nature 332, 323-329 (1988); Presta, Curr. Op. Struct. 
Biol. 2, 593-596 (1992); Holmes, et al., J. Immunol., 
158:2192-2201 (1997) and Vaswani, et al., Annals Allergy, 
Asthma & Immunol., 81:105-115 (1998); U.S. Pat. Nos. 
4,816,567 and 6,331,415; PCT/GB84/00094; PCT/US86/ 
02269; PCT/US89/00077; PCT/US88/02514; and WO91/ 
09967, each of which is incorporated herein by reference in 
its entirety. 

0121 The invention also provides methods of mutating 
antibodies to optimize their affinity, Selectivity, binding 
Strength or other desirable property. A mutant antibody 
refers to an amino acid Sequence variant of an antibody. In 
general, one or more of the amino acid residues in the mutant 
antibody is different from what is present in the reference 
antibody. Such mutant antibodies necessarily have less than 
100% sequence identity or similarity with the reference 
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amino acid Sequence. In general, mutant antibodies have at 
least 75% amino acid sequence identity or similarity with 
the amino acid Sequence of either the heavy or light chain 
variable domain of the reference antibody. Preferably, 
mutant antibodies have at least 80%, more preferably at least 
85%, even more preferably at least 90%, and most prefer 
ably at least 95% amino acid sequence identity or similarity 
with the amino acid Sequence of either the heavy or light 
chain variable domain of the reference antibody. 

0122) The antibodies of the invention are isolated anti 
bodies. An isolated antibody is one that has been identified 
and Separated and/or recovered from a component of the 
environment in which it was produced. Contaminant com 
ponents of its production environment are materials that 
would interfere with diagnostic or therapeutic uses for the 
antibody, and may include enzymes, hormones, and other 
proteinaceous or nonproteinaceous Solutes. The term "iso 
lated antibody' also includes antibodies within recombinant 
cells because at least one component of the antibody's 
natural environment will not be present. Ordinarily, how 
ever, isolated antibody will be prepared by at least one 
purification Step. 

0123. If desired, the antibodies of the invention can be 
purified by any available procedure. For example, the anti 
bodies can be affinity purified by binding an antibody 
preparation to a Solid Support to which the antigen used to 
raise the antibodies is bound. After washing off contami 
nants, the antibody can be eluted by known procedures. 
Those of skill in the art will know of various techniques 
common in the immunology arts for purification and/or 
concentration of polyclonal antibodies, as well as mono 
clonal antibodies (see for example, Coligan, et al., Unit 9, 
Current Protocols in Immunology, Wiley Interscience, 1991, 
incorporated by reference). 
0.124. In preferred embodiments, the antibody will be 
purified as measurable by at least three different methods: 1) 
to greater than 95% by weight of antibody as determined by 
the Lowry method, and most preferably more than 99% by 
weight; 2) to a degree Sufficient to obtain at least 15 residues 
of N-terminal or internal amino acid Sequence by use of a 
Spinning cup sequenator; or 3) to homogeneity by SDS 
PAGE under reducing or non-reducing conditions using 
Coomasie blue or, preferably, Silver Stain. 

0.125 The invention also provides antibodies that can 
bind to CD83 polypeptides. Sequences of complementarity 
determining regions (CDRS) or hyperVariable regions from 
light and heavy chains of these anti-CD83 antibodies are 
provided. For example, a heavy chain variable region having 
a CDR1 sequence of SYDMT (SEQ ID NO:23), SYDMS 
(SEQ ID NO:24), DYDLS (SEQ ID NO:25) or SYDMS 
(SEQ ID NO:26) can be used in an antibody, multimerized 
antibody or other Single- or multi-valent binding moiety to 
bind to CD83 gene products and/or modulate the immune 
response. In other embodiments, a heavy chain variable 
region having a CDR2 sequence of YASGSTYY (SEQ ID 
NO:27), SSSGTTYY (SEQ ID NO:28), YASGSTYY (SEQ 
ID NO:29), AIDGNPYY (SEQ ID NO:30) or STAYNSHY 
(SEQ ID NO:31) can be used in an antibody, multimerized 
antibody or other Single- or multi-valent binding moiety to 
bind to CD83 gene products or modulate the immune 
system. In further embodiments of the invention, a heavy 
chain variable region having a CDR3 Sequence of 
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EHAGYSGDTGH (SEQ ID NO:32), EGAGVSMT (SEQ 
ID NO:33), EDAGFSNA(SEQ ID NO:34), GAGD (SEQ ID 
NO:35) or GGSWLD (SEQ ID NO:36) can be used in an 
antibody, multimerized antibody or other Single- or multi 
valent binding moiety to bind to CD83 gene products or 
modulate the immune System. 
0.126 Moreover, a light chain variable region having a 
CDR1 sequence of RCAYD (SEQ ID NO:37), RCADVV 
(SEQ ID NO:38), or RCALV (SEQ ID NO:39) can be used 
in an antibody, multimerized antibody or other Single- or 
multi-valent binding moiety to bind to CD83 gene products 
or modulate the immune System. In other embodiments, a 
light chain variable region having a CDR2 Sequence of 
QSISTY (SEQ ID NO:40), QSVSSY (SEQ ID NO:41), 
ESISNY (SEQID NO:42), KNVYNNNW (SEQID NO:43), 
or QSVYDNDE (SEQ ID NO:98) can be used in an anti 
body, multimerized antibody or other Single- or multi-valent 
binding moiety to bind to CD83 gene products or modulate 
the immune System. In further embodiments, a light chain 
variable region having a CDR3 sequence of QQGYTHSN 
VDNV (SEQ ID NO:44), QQGYSISDIDNA (SEQ ID 
NO:45), QCTSGGKFISDGAA (SEQ ID NO:46), AGDYS 
SSSDNG (SEQID NO:47), or QATHYSSDWLTY (SEQ ID 
NO:48) can be used in an antibody, multimerized antibody 
or other Single- or multi-valent binding moiety to bind to 
CD83 gene products. 

0127. Light and heavy chains that can bind CD83 
polypeptides are also provided by the invention. For 
example, in one embodiment, the invention provides a 
20D04 light chain that can bind to CD83 polypeptides. The 
amino acid sequence for this 20D04 light chain is provided 
below (SEQ ID NO:11). 

1 MDMRAPTOLL GLLLLWLPGA RCADVVMTQT PASWSAAWGG 

41 TWTINCQASE SISNYLSWYQ QKPGQPPKLL IYRTSTLASG 

81 VSSRFKGSGS GTEYTLTISG WQCDDVATYY COCTSGGKFI 

121 SDGAAFGGGT EWWWKGDPWA PTWILLFPPSS DEWATGTWTI 

161 WCVANKYFPD WTVTWEVDGT TOTTGIENSK TPQNSADCTY 

201 NLSSTLTLTS TOYNSHKEYT CKVTQGTTSV WOSFSRKNC 

0128. A nucleic acid sequence for this 20D04 anti-CD83 
light chain is provided below (SEQ ID NO:12). 

ATGGACATGA. GGGCCCCCAC. TCAGCTGCTG GGGCTCCTGC 

4 TGCTCTGGCT CCCAGGTGCC AGATGTGCCG ATGTCGTGAT 

8 GACCCAGACT CCAGCCTCCG TGTCTGCAGC TGTGGGAGGC 

12 ACAGTCACCA TCAATTGCCA GGCCAGTGAA AGCATTAGCA 

16 ACTACTTATC CTGGTATCAG CAGAAACCAG GGCAGCCTCC 

2O CAAGCTCCTG ATCTACAGGA CATCCACTCT GGCATCTGGG 

24 GTCTCATCGC GGTTCAAAGG CAGTGGATCT GGGACAGAGT 

28 ACACTCTCAC CATCAGCGGC GTGCAGTGTG ACGATGTTGC 

32 CACTTACTAC TGTCAATGCA CTTCTGGTGG GAAGTTCATT 
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-continued 
321. GGCCACCTAT TTCTGTGCCA GAGGGGATGG TGGCAGTAGT 

361 GATTATACAG. AGATGTGGGG CCCAGGGACC CTCGTCACCG 

401 TCTCGAGCGC TTCTACAAAG GGCCCATCTG TCTATCCACT 

44.1 GGCCCCTGGA TCTGCTGCCC AAACTAACTC CATGGTGACC 

481. CTGGGATGCC TGGTCAAGGG CTATTTCCCT GAGCCAGTGA 

521 CAGTGACCTG GAACTCTGGA TCCCTGTCCA GCGGTGTGCA 

561 CACCTTCCCA GCGTCCTGC AGTCTGACCT CTACACTCTG 

601 AGCAGCTCAG TGACTGTCCC CTCCAGCACC TGGCCCAGCG 

641 AGACCGTCAC CTGCAACGT, GCCCACCCGG CCAGCAGCAC 

681 CAAGGTGGAC AAGAAAATTG GCCCAGGGA TTGTGGTTGT 

721 AAGCCTTGCA. TATGTACAGT CCCAGAAGTA TCATCTGTCT 

761 TCATCTTCCC CCCAAAGCCC AAGGATGTG.C. TCACCATTAC 

801. TCTGACTCCT. AAGGTCACGT, GTGTTGTGGT AGACATCAGC 

841 AAGGATGATC CCGAGGTCCA GTTCAGCTGG TTTGTAGATG 

881 ATGTGGAGGT GCACACAGCT CAGACGCAAC CCCGGGAGGA 

921 GCAGTTCAAC AGCACTTTCC GCTCAGTCAG TGAACTTCCC 

961 ATCATGCACC AGGACTGGCT CAATGGCAAG GAGTTCAAAT 

OO1 GCAGGGTCAA CAGTGCAGCT, TTCCCTGCCC. CCATCGAGAA 

O 41 AACCATCTCC AAAACCAAAG GCAGACCGAA. GGCTCCACAG 

O81 GTGTACACCA TTCCACCTCC CAAGGAGCAG ATGGCCAAGG 

141 ATAAAGTCAG TCTGACCTGC ATGATAACAG ACTTCTTCCC 

161 GAAGACATT ACTGTGGAGT GGCAGTGGAA TGGGCAGCCA 

201 GCGGAGAACT ACAAGAACAC TCAGCCCATC. ATGGACACAG 

241 ATGGCTCTTA. CTTCGTCTAC AGCAAGCTCA ATGTGCAGAA 

281 GAGCAACTGG GAGGCAGGAA. ATACTTTCAC CTGCTCTGTG 

321 TTACATGAGG GCCTGCACAA CCACCATACT GAGAAGAGCC 

361 TCTCCCACTC. TCCTGGTAAA TGA 

0168 A related nucleic acid sequence for the 95F04 
anti-CD83 light chain is provided below (SEQ ID NO:96). 

ATGGAGACTG GGCTGCGCTG GCTTCTCCTG GTCGCTGTGC 

41 CAAAGGTGT CCAGTGTCAG TCGGTGGAGG AGTCCGGGGG 

81 TCGCCTGGTC. ACGCCTGGGA CACCCCTGAC ACT CACCTGC 

121 ACAGTCTCTG GAATCGACCT CAGTAGCAAT, GCAATGATCT 

161 GGGTCCGCCA GGCTCCAAGG GAGGGGCTGG AATGGATCGG 

201 AGCCATGGAT AGTAATAGTA. GGACGTACTA. CGCGACCTGG 

241 GCGAAAGGCC GATTCACCAT CTCCAGAACC TCGTCGATTA 

281 CGGTGGATCT GAAAATCACC AGTCCGACAA CCGAGGACAC 

321. GGCCACCTAT TTCTGTGCCA GAGGGGATGG TGGCAGTAGT 
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-continued 

361 GATTATACAG. AGATGTGGGG CCCAGGGACC CTCGTCACCG 

401 TCTCGAGCGC TTCTACAAAG GGCCCATCTG TCTATCCACT 

44.1 GGCCCCTGGA TCTGCTGCCC AAACTAACTC CATGGTGACC 

481. CTGGGATGCC TGGTCAAGGG CTATTTCCCT GAGCCAGTGA 

521 CAGTGACCTG GAACTCTGGA TCCCTGTCCA GCGGTGTGCA 

561 CACCTTCCCA GCTGTCCGC AGTCTGACC CTACACTCTG 

601 AGCAGCTCAG TGACTGTCCC CTCCAGCACC TGGCCCAGCG 

641 AGACCGTCAC CTGCAACGT, GCCCACCCGG CCAGCAGCAC 

681 CAAGGTGGAC AAGAAAATTG GCCCAGGGA TTGTGGTTGT 

721 AAGCCTTGCA. TATGTACAGT CCCAGAAGTA TCATCTGTCT 

761 TCATCTTCCC CCCAAAGCCC AAGGATGTGC. TCACCATTAC 

801. TCTGACTCCT. AAGGTCACGT, GTGTTGTGGT AGACATCAGC 

841 AAGGATGATC CCGAGGTCCA GTTCAGCTGG TTTGTAGATG 

881 ATGTGGAGGT GCACACAGCT CAGACGCAAC CCCGGGAGGA 

921 GCAGTTCAAC AGCACTTTCC GCTCAGTCAG TGAACTTCCC 

961 ATCATGCACC AGGACTGGCT CAATGGCAAG GAGTTCAAAT 

OO1 GCAGGGTCAA CAGTGCAGCT, TTCCCTGCCC. CCATCGAGAA 

O 41 AACCATCTCC AAAACCAAAG GCAGACCGAA. GGCTCCACAG 

O 81 GTGTACACCA TTCCACCTCC CAAGGAGCAG ATGGCCAAGG 

121 ATAAAGTCAG TCTGACCTGC ATGATAACAG ACTTCTTCCC 

161 TGAAGACATT ACTGTGGAGT GGCAGTGGAA TGGGCAGCCA 

201 GCGGAGAACT ACAAGAACAC TCAGCCCATC ATGGACACAG 

241 ATGGCTCTTA. CTTCGTCTAC AGCAAGCTCA ATGTGCAGAA 

281 GAGCAACTGG GAGGCAGGAA. ATACTTTCAC CTGCTCTGTG 

321 TTACATGAGG GCCTGCACAA CCACCATACT GAGAAGAGCC 

361 TCTCCCACTC. TCCTGGTAAA TGA 

0169 CD83 Modulation of the Immune System 
0170 The invention also provides compositions and 
methods for decreasing inappropriate immune responses in 
animals, including humans. According to the invention, the 
CD83 gene has a profound effect upon T cell activity. In 
particular, CD4+ T cells require CD83-related functions. 
Without CD83, CD4+ T cell activation and/or proliferation 
is impaired. The therapeutic manipulation of CD83 may thus 
represent a mechanism for the Specific regulation of T cell 
function in the treatment of T cell mediated diseases, includ 
ing autoimmune disorders. For example, antibodies capable 
of blocking CD83 function can be used as therapeutics in the 
treatment of immune diseases. 

0171 In some embodiments, the CD83-related composi 
tions and methods of the invention can be used in the 
treatment of autoimmune diseases. Many autoimmune dis 
orders are the result of inappropriate activation of T cells 
that are reactive against "self tissues” and that promote the 
production of cytokines and auto-antibodies involved in the 
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pathology of the diseases. Modulation of T cell activity by 
modulating CD83 can have an effect on the course of the 
autoimmune disease. 

0172. Non-limiting examples of autoimmune diseases 
and disorders having an autoimmune component that may be 
treated according to the invention include diabetes mellitus, 
arthritis (including rheumatoid arthritis,juvenile rheumatoid 
arthritis, osteoarthritis, psoriatic arthritis), multiple Sclerosis, 
myasthenia gravis, Systemic lupus erythematosis, autoim 
mune thyroiditis, dermatitis (including atopic dermatitis and 
eczematous dermatitis), psoriasis, Sjogren's Syndrome, 
including keratoconjunctivitis Sicca Secondary to Sjogren's 
Syndrome, alopecia areata, allergic responses due to arthro 
pod bite reactions, Crohn's disease, aphthous ulcer, iritis, 
conjunctivitis, keratoconjunctivitis, ulcerative colitis, 
asthma, allergic asthma, cutaneous lupus erythematosus, 
Scleroderma, vaginitis, proctitis, drug eruptions, leprosy 
reversal reactions, erythema nodosum leproSum, autoim 
mune uveitis, allergic encephalomyelitis, acute necrotizing 
hemorrhagic encephalopathy, idiopathic bilateral progres 
Sive Sensorineural hearing loss, aplastic anemia, pure red 
cell anemia, idiopathic thrombocytopenia, polychondritis, 
Wegener's granulomatosis, chronic active hepatitis, 
Stevens-Johnson Syndrome, idiopathic Sprue, lichen planus, 
Crohn's disease, Graves ophthalmopathy, Sarcoidosis, pri 
mary biliary cirrhosis, uveitis posterior, and interstitial lung 
fibrosis. 

0173 As illustrated and provided herein, anti-CD83 anti 
bodies can inhibit T cell proliferation. The efficacy of 
anti-CD83-related compositions for treating autoimmune 
diseases can be tested in the animal models provided herein 
or other models of human diseases (e.g., EAE as a model of 
multiple sclerosis and the NOD mice as a model for diabe 
tes). Such animal models include the mrl/lpr/lpr mouse as a 
model for lupus erythematosus, murine collagen-induced 
arthritis as a model for rheumatoid arthritis, and murine 
experimental myasthenia gravis (see Paul ed., Fundamental 
Immunology, Raven Press, New York, 1989, pp. 840-856). 
A CD83-modulatory (e.g., inhibitory) agent of the invention 
is administered to test animals and the course of the disease 
in the test animals is then monitored by the Standard methods 
for the particular model being used. Effectiveness of the 
modulatory agent is evidenced by amelioration of the dis 
ease condition in animals treated with the agent as compared 
to untreated animals (or animals treated with a control 
agent). 
0.174 Similarly, the compositions and methods of the 
invention that involve decreasing CD83 function can be 
used to decrease transplant rejection and prolong Survival of 
the tissue graft. These methods can be used both in Solid 
organ transplantation and in bone marrow transplantation 
(e.g., to inhibit graft-versus-host disease). These methods 
can involve either direct administration of a CD83 inhibitory 
agent to the transplant recipient or eX Vivo treatment of cells 
obtained from the subject (e.g., T cells, Th1 cells, B cells, 
non-lymphoid cells) with an inhibitory agent followed by 
re-administration of the cells to the Subject. 
0.175. According to the invention, any agent that can 
modulate CD83 or to further decrease T cell levels can also 
be used in the compositions and methods of the invention. 
In Some embodiments, anti-CD83 antibodies of the inven 
tion are used to either activate or inhibit CD83 activity. 
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0176) Stimulating or Inhibiting CD83 
0177 According to the invention, any agent that can 
inhibit CD83 from performing its natural functions can be 
used in the compositions and methods of the invention as a 
CD83 inhibitory agent. Indicators that CD83 activity is 
inhibited include decreased T cell counts, increased IL-4 
cytokine levels, increased IL-10 levels, decreased IL-2 pro 
duction, and decreased TNF levels relative to uninhibited 
levels in wild type CD83 cells. 
0178 Examples of CD83 inhibitors include anti-CD83 
antibodies, CD83 anti-sense nucleic acids (e.g. nucleic acids 
that can hybridize to CD83 nucleic acids), organic com 
pounds, peptides and agents that can mutate an endogenous 
CD83 gene. 

0179. In some embodiments, the CD83 stimulatory or 
inhibitory agents are proteins, for example, CD83 gene 
products, anti-CD83 antibody preparations, CD83 inhibi 
tors, peptides and protein factors that can promote CD83 
transcription or translation. In other embodiments, the CD83 
Stimulatory or inhibitory agents are peptides or organic 
molecules. Such proteins, organic molecules and organic 
molecules can be prepared and/or purified as described 
herein or by methods available in the art, and administered 
as provided herein. 
0180. In other embodiments, the CD83 inhibitory agents 
can be nucleic acids including recombinant expression vec 
tors or expression cassettes encoding CD83 anti-sense 
nucleic acid, intracellular antibodies capable of binding to 
CD83 or dominant negative CD83 inhibitors. Such nucleic 
acids can be operably linked to a promoter that is functional 
in a mammalian cell, and then introduced into cells of the 
Subject mammal using methods known in the art for intro 
ducing nucleic acid (e.g., DNA) into cells. 
0181. The “promoter functional in a mammalian cell' or 
“mammalian promoter is capable of directing transcription 
of a polypeptide coding Sequence operably linked to the 
promoter. The promoter should generally be active in T cells 
and antigen presenting cells and may be obtained from a 
gene that is expressed in T cells or antigen presenting cells. 
However, it need not be a T cell-specific or an antigen 
presenting cell Specific-promoter. Instead, the promoter may 
be Selected from any mammalian or viral promoter that can 
function in a T cell. Hence the promoter may be an actin 
promoter, an immunoglobulin promoter, a heat-Shock pro 
moter, or a viral promoter obtained from the genome of 
Viruses Such as adenoviruses, retroviruses, lentiviruses, her 
pes viruses, including but not limited to, polyoma virus, 
fowlpox virus, adenovirus 2, bovine papilloma virus, avian 
Sarcoma virus, cytomegalovirus (CMV), hepatitis-B Virus, 
Simian Virus 40 (SV40), Epstein Barr virus (EBV), feline 
immunodeficiency virus (FIV), and Sra, or are respiratory 
Synsitial viral promoters (RSV) or long terminal repeats 
(LTRs) of a retrovirus, i.e., a Moloney Murine Leukemia 
Virus (MoMuLv) (Cepko et al. (1984) Cell 37:1053-1062). 
The promoter functional in a mammalian cell can be induc 
ible or constitutive. 

0182 Any cloning procedure used by one of skill in the 
art can be employed to make the expression vectors or 
expression that comprise a promoter operably linked to a 
CD83 nucleic acid, CD83 transcription factor or a nucleic 
acid encoding an anti-CD83 antibody. See, e.g., Sambrook 
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et al., Molecular Cloning, A Laboratory Manual, Cold 
Spring Harbor Laboratory, N.Y., 1989; Sambrook et al., 
Molecular Cloning, A Laboratory Manual, Cold Spring 
Harbor Laboratory, N.Y., 2001. 

0183. After constructing an expression vector or an 
expression cassette encoding CD83 transcription factors, 
CD83 anti-sense nucleic acid, intracellular antibodies 
capable of binding to CD83 or dominant negative CD83 
inhibitors, mammalian cells can be transformed with the 
vector or cassette. Examples of Such methods include: 

0184 Direct Injection: Naked DNA can be introduced 
into cells in vivo by directly injecting the DNA into the cells 
(see e.g., Acsadi et al. (1991) Nature 332:815-818; Wolff et 
al. (1990) Science 247: 1465-1468). For example, a delivery 
apparatus (e.g., a "gene gun”) for injecting DNA into cells 
in Vivo can be used. Such an apparatus is commercially 
available (e.g., from BioRad). 
0185. Receptor-Mediated DNAUptake: Naked DNA can 
also be introduced into cells in vivo by complexing the DNA 
to a cation, Such as polylysine, which is coupled to a ligand 
for a cell-surface receptor (see for example Wu, G. and Wu, 
C. H. (1988) J. Biol. Chem. 263: 14621; Wilson et al. (1992) 
J. Biol. Chem. 267:963-967; and U.S. Pat. No. 5,166,320). 
Binding of the DNA-ligand complex to the receptor facili 
tates uptake of the DNA by receptor-mediated endocytosis. 
A DNA-ligand complex linked to adenovirus capsids that 
naturally disrupt endoSomes, thereby releasing material into 
the cytoplasm can be used to avoid degradation of the 
complex by intracellular lysosomes (see for example Curiel 
et al. (1991) Proc. Natl. Acad. Sci. USA 88:8850; Cristiano 
et al. (1993) Proc. Natl. Acad. Sci. USA 90:2122-2126). 
0186 Retroviruses: Defective retroviruses are well char 
acterized for use in gene transfer for gene therapy purposes 
(for a review see Miller, A. D. (1990) Blood 76:271). A 
recombinant retrovirus can be constructed having nucleotide 
Sequences of interest incorporated into the retroviral 
genome. Additionally, portions of the retroviral genome can 
be removed to render the retrovirus replication defective. 
The replication defective retrovirus is then packaged into 
Virions that can be used to infect a target cell through the use 
of a helper virus by standard techniques. Protocols for 
producing recombinant retroviruses and for infecting cells in 
vitro or in vivo with Such viruses can be found in Current 
Protocols in Molecular Biology, Ausubel, F. M. et al. (eds.) 
Greene Publishing Associates, (1989), Sections 9.10-9.14 
and other Standard laboratory manuals. Examples of Suitable 
retroviruses include p J, pZIP pWE and pEM which are 
available to those skilled in the art. Examples of suitable 
packaging virus lines include Crip, 2 Cre, ? 2 and Am. 
Retroviruses have been used to introduce a variety of genes 
into many different cell types, including epithelial cells, 
endothelial cells, lymphocytes, myoblasts, hepatocytes, 
bone marrow cells, in vitro and/or in Vivo (see for example 
Eglitis, et al. (1985) Science 230:1395-1398; Danos and 
Mulligan (1988) Proc. Natl. Acad. Sci. USA 85:6460-6464; 
Wilson et al. (1988) Proc. Natl. Acad. Sci. USA 85:3014 
3018; Armentano et al. (1990) Proc. Natl. Acad. Sci. USA 
87:6141-6145; Huber et al. (1991) Proc. Natl. Acad. Sci. 
USA 88:8039-8043; Ferry et al. (1991) Proc. Natl. Acad. 
Sci. USA 88:8377-8381; Chowdhury et al. (1991) Science 
254:1802-1805; van Beusechem et al. (1992) Proc. Natl. 
Acad. Sci. USA 89:7640-7644; Kay et al. (1992) Human 
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Gene Therapy 3:641-647; Dai et al. (1992) Proc. Natl. Acad. 
Sci USA 89:10892-10895; Hwu et al. (1993) J. Immunol. 
150:4104-4115; U.S. Pat. Nos. 4,868,116; 4,980,286; PCT 
Application WO 89/07136; PCT Application WO 89/02468; 
PCT Application WO 89/05345; and PCT Application WO 
92/07573). Retroviral vectors require target cell division in 
order for the retroviral genome (and foreign nucleic acid 
inserted into it) to be integrated into the host genome to 
Stably introduce nucleic acid into the cell. Thus, it may be 
necessary to Stimulate replication of the target cell. 
0187 Adenoviruses: The genome of an adenovirus can 
be manipulated Such that it encodes and expresses a gene 
product of interest but is inactivated in terms of its ability to 
replicate in a normal lytic viral life cycle. See, for example, 
Berkner et al. (1988) BioTechniques 6:616; Rosenfeld et al. 
(1991) Science 252:431-434; and Rosenfeld et al. (1992) 
Cell 68:143-155. Suitable adenoviral vectors derived from 
the adenovirus strain Ad type 5 dl 324 or other strains of 
adenovirus (e.g., Ad2, Ad3, Ad7 etc.) are available to those 
skilled in the art. Recombinant adenoviruses are advanta 
geous in that they do not require dividing cells to be effective 
gene delivery vehicles and can be used to infect a wide 
variety of cell types, including airway epithelium (Rosenfeld 
et al. (1992) cited Supra), endothelial cells (Lemarchand et 
al. (1992) Proc. Natl. Acad. Sci. USA89:6482-6486), hepa 
tocytes (Herz and Gerard (1993) Proc. Natl. Acad. Sci. USA 
90:2812-2816) and muscle cells (Quantin et al. (1992) Proc. 
Natl. Acad. Sci. USA 89:2581-2584). Additionally, intro 
duced adenoviral DNA (and foreign DNA contained therein) 
is not integrated into the genome of a host cell but remains 
episomal, thereby avoiding potential problems that can 
occur as a result of insertional mutagenesis in Situations 
where introduced DNA becomes integrated into the host 
genome (e.g., retroviral DNA). Moreover, the carrying 
capacity of the adenoviral genome for foreign DNA is large 
(up to 8 kilobases) relative to other gene delivery vectors 
(Berkner et al. cited supra; Haj-Ahmand and Graham (1986) 
J. Virol. 57:267). Most replication-defective adenoviral vec 
tors currently in use are deleted for all or parts of the viral 
E1 and E3 genes but retain as much as 80% of the adenoviral 
genetic material. 
0188 Adeno-Associated Viruses: Adeno-associated virus 
(AAV) is a naturally occurring defective virus that requires 
another virus, Such as an adenovirus or a herpes virus, as a 
helper virus for efficient replication and a productive life 
cycle. (For a review see Muzyczka et al. Curr. Topics in 
Micro. and Immunol. (1992) 158:97-129). It is also one of 
the few viruses that may integrate its DNA into non-dividing 
cells, and exhibits a high frequency of stable integration (see 
for example Flotte et al. (1992) Am. J. Respir. Cell. Mol. 
Biol. 7:349-356; Samulski et al. (1989) J. Virol. 63:3822 
3828; and McLaughlin et al. (1989) J. Virol. 62:1963-1973). 
Vectors containing as little as 300 base pairs of AAV can be 
packaged and can integrate. Space for exogenous DNA is 
limited to about 4.5 kb. An AAV vector Such as that 
described in Tratschin et al. (1985) Mol. Cell. Biol. 5:3251 
3260 can be used to introduce DNA into cells. A variety of 
nucleic acids have been introduced into different cell types 
using AAV vectors (see for example Hermonat et al. (1984) 
Proc. Natl. Acad. Sci. USA 81:6466-6470; Tratschin et al. 
(1985) Mol. Cell. Biol. 4:2072-2081; Wondisford et al. 
(1988) Mol. Endocrinol. 2:32-39; Tratschin et al. (1984) J. 
Virol. 51:611-619; and Flotte et al. (1993) J. Biol. Chem. 
268:3781-3790). 
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0189 Transformed mammalian cells can then be identi 
fied and administered to the mammal from whence they 
came to permit expression of a CD83 transcription factor, 
CD83 anti-Sense nucleic acid, intracellular antibody capable 
of binding to CD83 proteins, or dominant negative CD83 
inhibitors. The efficacy of a particular expression vector 
System and method of introducing nucleic acid into a cell 
can be assessed by Standard approaches routinely used in the 
art. For example, DNA introduced into a cell can be detected 
by a filter hybridization technique (e.g., Southern blotting). 
RNA produced by transcription of an introduced DNA can 
be detected, for example, by Northern blotting, RNase 
protection or reverse transcriptase-polymerase chain reac 
tion (RT-PCR). The CD83 gene product can be detected by 
an appropriate assay, for example, by immunological detec 
tion of a produced CD83 protein, such as with a CD83 
Specific antibody. 

0190 Anti-sense Nucleic Acids 
0191 Anti-sense nucleic acids can be used to inhibit the 
function of CD83. In general, the function of CD83 RNA is 
inhibited, for example, by administering to a mammal a 
nucleic acid that can inhibit the functioning of CD83 RNA. 
Nucleic acids that can inhibit the function of a CD83 RNA 
can be generated from coding and non-coding regions of the 
CD83 gene. However, nucleic acids that can inhibit the 
function of a CD83 RNA are often selected to be comple 
mentary to CD83 nucleic acids that are naturally expressed 
in the mammalian cell to be treated with the methods of the 
invention. In Some embodiments, the nucleic acids that can 
inhibit CD83 RNA functions are complementary to CD83 
Sequences found near the 5' end of the CD83 coding region. 
For example, nucleic acids that can inhibit the function of a 
CD83 RNA can be complementary to the 5' region of SEQ 
ID NO:1, SEQ ID NO:3, SEQ ID NO:5 or SEQ ID NO:10. 
0.192 A nucleic acid that can inhibit the functioning of a 
CD83 RNA need not be 100% complementary to SEQ ID 
NO:1, SEQ ID NO:3, SEQ ID NO:5 or SEQ ID NO:10. 
Instead, Some variability the Sequence of the nucleic acid 
that can inhibit the functioning of a CD83 RNA is permitted. 
For example, a nucleic acid that can inhibit the functioning 
of a CD83 RNA from a human can be complementary to a 
nucleic acid encoding either a human or a mouse CD83 gene 
product. 

0193 Moreover, nucleic acids that can hybridize under 
moderately or highly Stringent hybridization conditions to a 
nucleic acid comprising SEQ ID NO:1, SEQ ID NO:3, SEQ 
ID NO:5 or SEQ ID NO:10 are sufficiently complementary 
to inhibit the functioning of a CD83 RNA and can be utilized 
in the methods of the invention. 

0194 “Stringent hybridization conditions” and “stringent 
hybridization wash conditions” in the context of nucleic acid 
hybridization are Somewhat Sequence dependent, and may 
differ depending upon the environmental conditions of the 
nucleic acid. For example, longer Sequences tend to hybrid 
ize Specifically at higher temperatures. An extensive guide to 
the hybridization of nucleic acids is found in Tijssen, Labo 
ratory Techniques in Biochemistry and Molecular biology 
Hybridization with Nucleic Acid Probes, page 1, chapter 2 
“Overview of principles of hybridization and the strategy of 
nucleic acid probe assays' Elsevier, New York (1993). See 
also, J. Sambrook et al., Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Press, N.Y., pp. 9.31-9.58 
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(1989); J. Sambrook et al., Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Press, N.Y. (3rd ed. 2001). 
0.195 Generally, highly stringent hybridization and wash 
conditions are selected to be about 5 C. lower than the 
thermal melting point (T) for the specific double-stranded 
Sequence at a defined ionic Strength and pH. For example, 
under "highly Stringent conditions” or “highly Stringent 
hybridization conditions” a nucleic acid will hybridize to its 
complement to a detectably greater degree than to other 
Sequences (e.g., at least 2- fold over background). By 
controlling the Stringency of the hybridization and/or wash 
ing conditions nucleic acids that are 100% complementary 
can be hybridized. 
0196). For DNA-DNA Hybrids, the T can be Approxi 
mated from the Equation of Meinkoth and Wahl Anal. 
Biochem. 138:267-284 (1984): 

T81.5°C.+16.6 (log M)+0.41 (% GC)-0.61 (% 
form)-500/L 

0.197 where M is the molarity of monovalent cations, % 
GC is the percentage of guanosine and cytosine nucleotides 
in the DNA, 9% form is the percentage of formamide in the 
hybridization solution, and L is the length of the hybrid in 
base pairs. The T is the temperature (under defined ionic 
strength and pH) at which 50% of a complementary target 
Sequence hybridizes to a perfectly matched probe. 

0198 Very stringent conditions are selected to be equal to 
the T for a particular probe. 
0199 Alternatively, stringency conditions can be 
adjusted to allow Some mismatching in Sequences So that 
lower degrees of Similarity can hybridize. Typically, Strin 
gent conditions will be those in which the Salt concentration 
is less than about 1.5 M Naion, typically about 0.01 to 1.0 
MNaion concentration (or other salts) at pH 7.0 to 8.3 and 
the temperature is at least about 30° C. for short probes (e.g., 
10 to 50 nucleotides) and at least about 60° C. for long 
probes (e.g., greater than 50 nucleotides). Stringent condi 
tions may also be achieved with the addition of destabilizing 
agents Such as formamide. 
0200 Exemplary low stringency conditions include 
hybridization with a buffer solution of 30 to 35% forma 
mide, 1 M NaCl, 1% SDS (sodium dodecyl sulphate) at 37 
C., and a wash in 1X to 2X SSC (20X SSC=3.0 M NaCl and 
0.3 M trisodium citrate) at 50 to 55° C. Exemplary moderate 
stringency conditions include hybridization in 40 to 45% 
formamide, 1.0 M NaCl, 1% SDS at 37 C., and a wash in 
0.5X to 1X SSC at 55 to 60° C. Exemplary high stringency 
conditions include hybridization in 50% formamide, 1 M 
NaCl, 1% SDS at 37 C., and a wash in 0.1X SSC at 60 to 
65° C. 

0201 The degree of complementarity or sequence iden 
tity of hybrids obtained during hybridization is typically a 
function of post-hybridization washes, the critical factors 
being the ionic Strength and temperature of the final wash 
Solution. The type and length of hybridizing nucleic acids 
also affects whether hybridization will occur and whether 
any hybrids formed will be stable under a given set of 
hybridization and wash conditions. 
0202) An example of stringent hybridization conditions 
for hybridization of complementary nucleic acids that have 
more than 100 complementary residues on a filter in a 
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Southern or Northern blot is 50% formamide with 1 mg of 
heparin at 42 C., with the hybridization being carried out 
overnight. An example of highly Stringent conditions is 0.1 
5 M NaCl at 72° C. for about 15 minutes. An example of 
stringent wash conditions is a 0.2x SSC wash at 65 C. for 
15 minutes (See also, Sambrook, infra). Often, a high 
Stringency wash is preceded by a low Stringency wash to 
remove background probe Signal. An example of medium 
Stringency for a duplex of, e.g., more than 100 nucleotides, 
is 1X SSC at 45 C. for 15 minutes. An example low 
Stringency wash for a duplex of, e.g., more than 100 nucle 
otides, is 4-6X SSC at 40 C. for 15 minutes. For short probes 
(e.g., about 10 to 50 nucleotides), Stringent conditions 
typically involve salt concentrations of less than about 1.OM 
Naion, typically about 0.01 to 1.0 M Na ion concentration 
(or other salts) at pH 7.0 to 8.3, and the temperature is 
typically at least about 30° C. 

0203 Stringent conditions can also be achieved with the 
addition of destabilizing agents Such as formamide. In 
general, a signal to noise ratio of 2X (or higher) than that 
observed for an unrelated probe in the particular hybridiza 
tion assay indicates detection of a specific hybridization. 
Nucleic acids that do not hybridize to each other under 
Stringent conditions are Still Substantially identical if the 
proteins that they encode are Substantially identical. This 
occurs, e.g., when a copy of a nucleic acid is created using 
the maximum codon degeneracy permitted by the genetic 
code. 

0204. The following are examples of sets of hybridiza 
tion/wash conditions that may be used to detect and isolate 
homologous nucleic acids that are Substantially identical to 
reference nucleic acids of the present invention: a reference 
nucleotide Sequence preferably hybridizes to the reference 
nucleotide sequence in 7% sodium dodecyl sulfate (SDS), 
0.5 M NaPO, 1 mM EDTA at 50° C. with washing in 2X 
SSC, 0.1% SDS at 50° C., more desirably in 7% sodium 
dodecyl sulfate (SDS), 0.5 M NaPO, 1 mM EDTA at 50° C. 
with washing in 1X SSC, 0.1% SDS at 50° C., more 
desirably still in 7% sodium dodecyl sulfate (SDS), 0.5 M 
NaPO, 1 mM EDTA at 50° C. with washing in 0.5X SSC, 
0.1% SDS at 50° C., preferably in 7% sodium dodecyl 
sulfate (SDS), 0.5 M NaPO, 1 mM EDTA at 50° C. with 
washing in 0.1X SSC, 0.1% SDS at 50° C., more preferably 
in 7% sodium dodecyl sulfate (SDS), 0.5 M NaPO, 1 mM 
EDTA at 50° C. with washing in 0.1X SSC, 0.1% SDS at 65° 
C. 

0205. In general, T is reduced by about 1 C. for each 
1% of mismatching. Thus, T., hybridization, and/or wash 
conditions can be adjusted to hybridize to Sequences of the 
desired Sequence identity. For example, if Sequences with 
>90% identity are sought, the T can be decreased 10° C. 
Generally, stringent conditions are selected to be about 5 C. 
lower than the thermal melting point (T) for the specific 
Sequence and its complement at a defined ionic Strength and 
pH. However, Severely Stringent conditions can utilize a 
hybridization and/or wash at 1, 2, 3, or 4 C. lower than the 
thermal melting point (T), moderately Stringent conditions 
can utilize a hybridization and/or wash at 6, 7, 8, 9, or 10 
C. lower than the thermal melting point (T), low Stringency 
conditions can utilize a hybridization and/or wash at 11, 12, 
13, 14, 15, or 20° C. lower than the thermal melting point 
(T). 
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0206. If the desired degree of mismatching results in a T. 
of less than 45° C. (aqueous solution) or 32 C. (formamide 
Solution), it is preferred to increase the SSC concentration So 
that a higher temperature can be used. An extensive guide to 
the hybridization of nucleic acids is found in Tijssen (1993) 
Laboratory Techniques in Biochemistry and Molecular Biol 
ogy-Hybridization with Nucleic Acid Probes, Part 1, Chap 
ter 2 (Elsevier, N.Y.); and Ausubel et al., eds. (1995) Current 
Protocols in Molecular Biology, Chapter 2 (Greene Publish 
ing and Wiley-Interscience, New York). See Sambrook et al. 
(1989) Molecular Cloning: A Laboratory Manual (2d ed., 
Cold Spring Harbor Laboratory Press, Plainview, N.Y.). 
Using these references and the teachings herein on the 
relationship between T, mismatch, and hybridization and 
wash conditions, those of ordinary skill can generate vari 
ants of the present homocysteine S-methyltransferase 
nucleic acids. 

0207 Precise complementarity is therefore not required 
for Successful duplex formation between a nucleic acid that 
can inhibit a CD83 RNA and the complementary coding 
sequence of a CD83 RNA. Inhibitory nucleic acid molecules 
that comprise, for example, 2, 3, 4, or 5 or more Stretches of 
contiguous nucleotides that are precisely complementary to 
a CD83 coding Sequence, each Separated by a Stretch of 
contiguous nucleotides that are not complementary to adja 
cent CD83 coding Sequences, can inhibit the function of 
CD83 RNA. In general, each stretch of contiguous nucle 
otides is at least 4, 5, 6, 7, or 8 or more nucleotides in length. 
Non-complementary intervening Sequences are preferably 1, 
2, 3, or 4 nucleotides in length. One skilled in the art can 
easily use the calculated melting point of an anti-Sense 
nucleic acid hybridized to a Sense nucleic acid to determine 
the degree of mismatching that will be tolerated between a 
particular anti-Sense nucleic acid and a particular CD83 
RNA. 

0208 Nucleic acids that complementary a CD83 RNA 
can be administered to a mammal or to directly to the Site of 
the inappropriate immune System activity. Alternatively, 
nucleic acids that are complementary to a CD83 RNA can be 
generated by transcription from an expression cassette that 
has been administered to a mammal. For example, a comple 
mentary RNA can be transcribed from a CD83 nucleic acid 
that has been inserted into an expression cassette in the 3' to 
5' orientation, that is, opposite to the usual orientation 
employed to generate Sense RNA transcripts. Hence, to 
generate a complementary RNA that can inhibit the function 
of an endogenous CD83 RNA, the promoter would be 
positioned to transcribe from a 3' site towards the 5' end of 
the CD83 coding region. 

0209. In some embodiments an RNA that can inhibit the 
function of an endogenous CD83 RNA is an anti-sense 
oligonucleotide. The anti-Sense oligonucleotide is comple 
mentary to at least a portion of the coding Sequence of a gene 
comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5 or 
SEQ ID NO:10. Such anti-sense oligonucleotides are gen 
erally at least Six nucleotides in length, but can be about 8, 
12, 15, 20, 25, 30, 35, 40, 45, or 50 nucleotides long. Longer 
oligonucleotides can also be used. CD83 anti-Sense oligo 
nucleotides can be provided in a DNA construct and intro 
duced into cells whose division is to be decreased, for 
example, into CD4 T cells, Th-1 cells, Th-2 cells or 
lymphocyte precursor cells. 
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0210 Anti-sense oligonucleotides can be composed of 
deoxyribonucleotides, ribonucleotides, or a combination of 
both. Oligonucleotides can be Synthesized endogenously 
from transgenic expression cassettes or vectors as described 
herein. Alternatively, Such oligonucleotides can be Synthe 
sized manually or by an automated Synthesizer, by 
covalently linking the 5' end of one nucleotide with the 3' 
end of another nucleotide with non-phosphodiester inter 
nucleotide linkages Such alkylphosphonates, phosphorothio 
ates, phosphorodithioates, alkylphosphonothioates, alky 
lphosphonates, phosphoramidates, phosphate esters, 
carbamates, acetamidate, carboxymethyl esters, carbonates, 
and phosphate triesters. See Brown, 1994, Meth. Mol. Biol. 
20:1-8; Sonveaux, 1994, Meth. Mol. Biol. 26:1-72; Uhl 
mann et al., 1990, Chem. Rev. 90:543-583. 
0211 CD83 anti-sense oligonucleotides can be modified 
without affecting their ability to hybridize to a CD83 RNA. 
These modifications can be internal or at one or both ends of 
the anti-Sense molecule. For example, internucleoside phos 
phate linkages can be modified by adding peptidyl, choles 
teryl or diamine moieties with varying numbers of carbon 
residues between these moieties and the terminal ribose. 
Modified bases and/or Sugars, Such as arabinose instead of 
ribose, or a 3',5'-substituted oligonucleotide in which the 3' 
hydroxyl group or the 5' phosphate group are Substituted, 
can also be employed in a modified anti-Sense oligonucle 
otide. These modified oligonucleotides can be prepared by 
methods available in the art. Agrawal et al., 1992, Trends 
Biotechnol. 10: 152-158; Uhlmann et al., 1990, Chem. Rev. 
90:543-584; Uhlmann et al., 1987, Tetrahedron. Lett. 
215:3539-3542. 

0212. In one embodiment of the invention, expression of 
a CD83 gene is decreased using a ribozyme. A ribozyme is 
an RNA molecule with catalytic activity. See, e.g., Cech, 
1987, Science 236: 1532-1539; Cech, 1990, Ann. Rev. 
Biochem. 59:543-568; Cech, 1992, Curr. Opin. Struct. Biol. 
2: 605-609; Couture and Stinchcomb, 1996, Trends Genet. 
12:510-515. Ribozymes can be used to inhibit gene function 
by cleaving an RNA sequence, as is known in the art (see, 
e.g., Haseloff et al., U.S. Pat. No. 5,641,673). 
0213 CD83 nucleic acids complementary to SEQ ID 
NO:1, SEQ ID NO:3, SEQ ID NO:5 or SEQ ID NO:10 can 
be used to generate ribozymes that will Specifically bind to 
mRNA transcribed from a CD83 gene. Methods of design 
ing and constructing ribozymes that can cleave other RNA 
molecules in trans in a highly Sequence Specific manner have 
been developed and described in the art (see Haseloffet al. 
(1988), Nature 334:585-591). For example, the cleavage 
activity of ribozymes can be targeted to specific RNAS by 
engineering a discrete "hybridization” region into the 
ribozyme. The hybridization region contains a Sequence 
complementary to the target RNA and thus specifically 
hybridizes with the target (see, for example, Gerlach et al., 
EP321,201). The target sequence can be a segment of about 
10, 12, 15, 20, or 50 contiguous nucleotides selected from a 
nucleotide sequence shown in SEQID NO:1, SEQ ID NO:3, 
SEQ ID NO:5 or SEQ ID NO:10. Longer complementary 
Sequences can be used to increase the affinity of the hybrid 
ization Sequence for the target. The hybridizing and cleavage 
regions of the ribozyme can be integrally related; thus, upon 
hybridizing to the target RNA through the complementary 
regions, the catalytic region of the ribozyme can cleave the 
target. 
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0214) Other CD83 Modulating Molecules 
0215. A wide variety of molecules may be used to 
modulate CD83 activity or function. Such molecules can 
also be used to modulate the immune System independent of 
CD83. Compositions and methods for modulating CD83 
activity or expression can include these molecules as well as 
other components. Representative examples that are dis 
cussed in more detail below include transcription factors, 
RNA-binding factors, organic molecules, or peptides. 
0216) RNA-Binding Factors: 
0217. One class of molecules that can be used to modu 
late the CD83 gene is the RNA binding factors. Such factors 
include those described in PCT/EPO1/14820 and other 
SOUCCS. 

0218 For example, the HuR protein (Genbank accession 
number U38175) has the ability to specifically bind to CD83 
RNA at AU-rich elements or sites. Such AU-rich elements 
comprise sequences such as AUUUA (SEQ ID NO:49), 
AUUUUA (SEQ ID NO:50) and AUUUUUA (SEQ ID 
NO:51). Binding by such HuR proteins to CD83 mRNA is 
thought to increase the Stability, transport and translation of 
CD83 mRNA, and thereby increase the expression of CD83 
polypeptides. Hence, CD83 expression may be increase by 
administering HuR proteins or nucleic acids to a mammal. 
0219 Conversely, CD83 expression may be decreased by 
administering factors that block HuR binding to CD83 
mRNA. Factors that block HuR binding include proteins or 
nucleic acids that can bind to the AU-rich elements normally 
bound by HuR, for example, nucleic acids or anti-Sense 
nucleic acids that are complementary to AU-rich elements. 
0220 Organic Molecules: 
0221) Numerous organic molecules may be used to 
modulate the immune System. These compounds include 
any compound that can interact with a component of the 
immune System. Such compounds may interact directly with 
CD83, indirectly with CD83 or with some other polypeptide, 
cell or factor that plays a role in the function of the immune 
System. In Some embodiments, the organic molecule can 
bind to a CD83 polypeptide or a CD83 nucleic acid. 
0222 Organic molecules can be tested or assayed for 
their ability to modulate CD83 activity, CD83 function or for 
their ability to modulate components of the immune System. 
For example, within one embodiment of the invention 
Suitable organic molecules may be Selected either from a 
chemical library, wherein chemicals are assayed individu 
ally, or from combinatorial chemical libraries where mul 
tiple compounds are assayed at once, then deconvoluted to 
determine and isolate the most active compounds. 
0223 Representative examples of such combinatorial 
chemical libraries include those described by Agrafiotis et 
al., "System and method of automatically generating chemi 
cal compounds with desired properties,” U.S. Pat. No. 
5,463,564; Armstrong, R. W., “Synthesis of combinatorial 
arrays of organic compounds through the use of multiple 
component combinatorial array syntheses,” WO95/02566; 
Baldwin, J.J. et al., “Sulfonamide derivatives and their use,” 
WO95/24186; Baldwin, J. J. et al., “Combinatorial dihy 
drobenzopyran library,” WO95/30642; Brenner, S., “New 
kit for preparing combinatorial libraries,” WO95/16918; 
Chenera, B. et al., “Preparation of library of resin-bound 
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aromatic carbocyclic compounds,” WO95/16712; Ellman, 
J. A., “Solid phase and combinatorial synthesis of benzodi 
aZepine compounds on a Solid Support, U.S. Pat. No. 
5,288,514; Felder, E. et al., “Novel combinatorial compound 
libraries,” WO95/16209; Lemer, R. et al., “Encoded com 
binatorial chemical libraries,” WO93/20242; Pavia, M. R. et 
al., “A method for preparing and Selecting pharmaceutically 
useful non-peptide compounds from a structurally diverse 
universal library,” WO95/04277; Summerton, J. E. and D. 
D. Weller, “Morpholino-Subunit combinatorial library and 
method,” U.S. Pat. No. 5,506,337; Holmes, C., “Methods for 
the Solid Phase Synthesis of Thiazolidinones, Metathiaza 
nones, and Derivatives thereof.” WO96/00148; Phillips, G. 
B. and G. P. Wei, “Solid-phase Synthesis of Benzimidazoles, 
'Tet. Letters 37:4887-90, 1996; Ruhland, B. et al., “Solid 
supported Combinatorial Synthesis of Structurally Diverse 
Lactams.J. Amer: Chem. Soc. 111:253-4, 1996; Look, G. C. 
et al., “The Indentification of Cyclooxygenase-1 Inhibitors 
from 4-Thiazolidinone Combinatorial Libraries,Bioorg and 
Med. Chem. Letters 6:707-12, 1996. 
0224 Peptides: 
0225 Peptide molecules that modulate the immune sys 
tem may be obtained through the Screening of combinatorial 
peptide libraries. Such libraries may either be prepared by 
one of skill in the art (see e.g., U.S. Pat. Nos. 4,528,266 and 
4,359,535, and Patent Cooperation Treaty Publication Nos. 
WO 92/15679, WO 92/15677, WO 90/07862, WO 
90/02809, or purchased from commercially available 
sources (e.g., New England Biolabs Ph.D.T.M. Phage Display 
Peptide Library Kit). 
0226 Methods of Using the CD83 Mutant Mouse 
0227. In one embodiment, the invention provides a 
method for identifying ligands, receptors, therapeutic drugs 
and other molecules that can modulate the phenotype of the 
mutant CD83 in vivo. This method involves administering a 
test compound to the mutant CD83 mouse of the invention 
and observing whether the compound causes a change in the 
phenotype of the mutant mouse. Changes in phenotype that 
are of interest include increases or decreases in T cells 
(especially CD4+ T cells), increases or decreases in 
GMCSF, IL-2, IL-4 or IL-10 cytokine production, increases 
or decreases in inflammation, increases or decreases in 
dendritic cell function and other T cell responses known to 
one of skill in the art. 

0228 Test compounds can be screened in vitro to ascer 
tain whether they interact directly with CD83. In vitro 
Screening can, for example, identify whether a test com 
pound or molecule can bind to the cytoplasmic tail or the 
membrane-associated portions of CD83. Such information, 
combined with observation of the in vivo phenotype before 
and after administration of the test compound provides 
further insight into the function of CD83 and provides 
targets for manipulation T cell activation and other functions 
modulated by CD83. 
0229. The invention is not limited to identification of 
molecules that directly associate with CD83. The in vivo 
Screening methods provided herein can, also identify test 
compounds that have an indirect effect on CD83, or that 
partially or completely replace a function of CD83. 

0230 Increases or decreases in T cell numbers can be 
observed in blood Samples or in Samples obtained from 
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thymus, Spleen or lymph node tissues. In order to observe 
the activation of T cells and/or the interaction of T cells and 
dendritic cells, dendritic cells can be pulsed with antigens eX 
vivo and then injected into mice to prime CD4+ T cells in 
draining lymphoid organs. See Inaba et al., J. Exp. Med. 
172: 631-640, 1990; Liu, et al., J. Exp. Med. 177: 1299 
1307, 1993; Sornasse et al., J. Exp. Med. 175: 15-21, 1992. 
Antigens can also be deposited intramuscularly and den 
dritic cells from the corresponding afferent lymphatics can 
carry that antigen in a form Stimulatory for T cells. Bujdoso 
et al., J. Exp. Med. 170: 1285-1302, 1989. According to the 
invention, factors Stimulating the interaction of dendritic 
cells with T cells in vivo can be identified by administering 
antigens in this manner and then observing how T cell 
respond, e.g. by observing whether T cell activation occurs. 

0231. Increases or decreases in cytokine levels can be 
observed by methods provided herein or by other methods 
available in the art. 

0232 Compositions 

0233. The CD83 nucleic acids, polypeptides and antibod 
ies of the invention, including their Salts, are administered So 
as to achieve a reduction in at least one Symptom asSociated 
with an infection, indication or disease. 

0234) To achieve the desired effect(s), the nucleic acid, 
polypeptide or antibody, a variant thereof or a combination 
thereof, may be administered as Single or divided dosages, 
for example, of at least about 0.01 mg/kg to about 500 to 750 
mg/kg, of at least about 0.01 mg/kg to about 300 to 500 
mg/kg, at least about 0.1 mg/kg to about 100 to 300 mg/kg 
or at least about 1 mg/kg to about 50 to 100 mg/kg of body 
weight, although other dosages may provide beneficial 
results. The amount administered will vary depending on 
various factors including, but not limited to, the nucleic acid, 
polypeptide or antibody chosen, the disease, the weight, the 
physical condition, the health, the age of the mammal, 
whether prevention or treatment is to be achieved, and if the 
nucleic acid, polypeptide or antibody is chemically modi 
fied. Such factors can be readily determined by the clinician 
employing animal models or other test Systems that are 
available in the art. 

0235 Administration of the therapeutic agents in accor 
dance with the present invention may be in a Single dose, in 
multiple doses, in a continuous or intermittent manner, 
depending, for example, upon the recipient's physiological 
condition, whether the purpose of the administration is 
therapeutic or prophylactic, and other factors known to 
skilled practitioners. The administration of the CD83 nucleic 
acids, polypeptides and antibodies of the invention may be 
essentially continuous over a preselected period of time or 
may be in a Series of Spaced doses. Both local and Systemic 
administration is contemplated. 
0236. To prepare the composition, CD83 nucleic acids, 
polypeptides and antibodies are Synthesized or otherwise 
obtained, purified as necessary or desired and then lyo 
philized and Stabilized. The nucleic acid, polypeptide or 
antibody can then be adjusted to the appropriate concentra 
tion, and optionally combined with other agents. The abso 
lute weight of a given nucleic acid, polypeptide or antibody 
included in a unit dose can vary widely. For example, about 
0.01 to about 2 g, or about 0.1 to about 500 mg, of at least 
one nucleic acid, polypeptide or antibody of the invention, 
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or a plurality of CD83 nucleic acid, polypeptides and 
antibodies Specific for a particular cell type can be admin 
istered. Alternatively, the unit dosage can vary from about 
0.01 g to about 50 g., from about 0.01 g to about 35 g, from 
about 0.1 g to about 25 g, from about 0.5 g to about 12 g, 
from about 0.5 g to about 8 g., from about 0.5 g to about 4 
g, or from about 0.5 g to about 2 g. 
0237 Daily doses of the CD83 nucleic acids, polypep 
tides or antibodies of the invention can vary as well. Such 
daily doses can range, for example, from about 0.1 g/day to 
about 50 g/day, from about 0.1 g/day to about 25 g/day, from 
about 0.1 g/day to about 12 g/day, from about 0.5 g/day to 
about 8 g/day, from about 0.5 g/day to about 4 g/day, and 
from about 0.5 g/day to about 2 g/day. 
0238. Thus, one or more suitable unit dosage forms 
comprising the therapeutic CD83 nucleic acids, polypep 
tides or antibodies of the invention can be administered by 
a variety of routes including oral, parenteral (including 
Subcutaneous, intravenous, intramuscular and intraperito 
neal), rectal, dermal, transdermal, intrathoracic, intrapulmo 
nary and intranasal (respiratory) routes. The therapeutic 
CD83 nucleic acids, polypeptides or antibodies may also be 
formulated for Sustained release (for example, using 
microencapsulation, see WO94/07529, and U.S. Pat. No. 
4.962,091). The formulations may, where appropriate, be 
conveniently presented in discrete unit dosage forms and 
may be prepared by any of the methods well known to the 
pharmaceutical arts. Such methods may include the Step of 
mixing the therapeutic agent with liquid carriers, Solid 
matrices, Semi-Solid carriers, finely divided Solid carriers or 
combinations thereof, and then, if necessary, introducing or 
Shaping the product into the desired delivery System. 
0239 When the therapeutic CD83 nucleic acids, 
polypeptides or antibodies of the invention are prepared for 
oral administration, they are generally combined with a 
pharmaceutically acceptable carrier, diluent or excipient to 
form a pharmaceutical formulation, or unit dosage form. For 
oral administration, the CD83 nucleic acids, polypeptides or 
antibodies may be present as a powder, a granular formu 
lation, a Solution, a Suspension, an emulsion or in a natural 
or Synthetic polymer or resin for ingestion of the active 
ingredients from a chewing gum. The active CD83 nucleic 
acids, polypeptides or antibodies may also be presented as a 
bolus, electuary or paste. Orally administered therapeutic 
CD83 nucleic acids, polypeptides or antibodies of the inven 
tion can also be formulated for Sustained release, e.g., the 
CD83 nucleic acids, polypeptides or antibodies can be 
coated, micro-encapsulated, or otherwise placed within a 
Sustained delivery device. The total active ingredients in 
such formulations comprise from 0.1 to 99.9% by weight of 
the formulation. 

0240. By “pharmaceutically acceptable' it is meant a 
carrier, diluent, excipient, and/or Salt that is compatible with 
the other ingredients of the formulation, and not deleterious 
to the recipient thereof. 
0241 Pharmaceutical formulations containing the thera 
peutic CD83 nucleic acids, polypeptides or antibodies of the 
invention can be prepared by procedures known in the art 
using well-known and readily available ingredients. For 
example, the nucleic acid, polypeptide or antibody can be 
formulated with common excipients, diluents, or carriers, 
and formed into tablets, capsules, Solutions, Suspensions, 
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powders, aerosols and the like. Examples of excipients, 
diluents, and carriers that are Suitable for Such formulations 
include buffers, as well as fillers and extenderS Such as 
Starch, cellulose, Sugars, mannitol, and Silicic derivatives. 
Binding agents can also be included Such as carboxymethyl 
cellulose, hydroxymethylcellulose, hydroxypropyl methyl 
cellulose and other cellulose derivatives, alginates, gelatin, 
and polyvinyl-pyrrollidone. Moisturizing agents can be 
included Such as glycerol, disintegrating agents Such as 
calcium carbonate and Sodium bicarbonate. Agents for 
retarding dissolution can also be included Such as paraffin. 
Resorption acceleratorS Such as quaternary ammonium com 
pounds can also be included. Surface active agents Such as 
cetyl alcohol and glycerol monoStearate can be included. 
Adsorptive carrierS Such as kaolin and bentonite can be 
added. Lubricants Such as talc, calcium and magnesium 
Stearate, and Solid polyethyl glycols can also be included. 
Preservatives may also be added. The compositions of the 
invention can also contain thickening agents Such as cellu 
lose and/or cellulose derivatives. They may also contain 
gums. Such as Xanthan, guar or carbo gum or gum arabic, or 
alternatively polyethylene glycols, bentones and montmo 
rillonites, and the like. 
0242 For example, tablets or caplets containing the 
CD83 nucleic acids, polypeptides or antibodies of the inven 
tion can include buffering agents Such as calcium carbonate, 
magnesium oxide and magnesium carbonate. Caplets and 
tablets can also include inactive ingredients Such as cellu 
lose, pregelatinized starch, silicon dioxide, hydroxy propyl 
methyl cellulose, magnesium Stearate, microcrystalline cel 
lulose, Starch, talc, titanium dioxide, benzoic acid, citric 
acid, corn Starch, mineral oil, polypropylene glycol, Sodium 
phosphate, Zinc Stearate, and the like. Hard or Soft gelatin 
capsules containing at least one nucleic acid, polypeptide or 
antibody of the invention can contain inactive ingredients 
Such as gelatin, microcrystalline cellulose, Sodium lauryl 
Sulfate, Starch, talc, and titanium dioxide, and the like, as 
well as liquid vehicles such as polyethylene glycols (PEGs) 
and vegetable oil. Moreover, enteric-coated caplets or tab 
lets containing one or more CD83 nucleic acids, polypep 
tides or antibodies of the invention are designed to resist 
disintegration in the Stomach and dissolve in the more 
neutral to alkaline environment of the duodenum. 

0243 The therapeutic CD83 nucleic acids, polypeptides 
or antibodies of the invention can also be formulated as 
elixirs or Solutions for convenient oral administration or as 
Solutions appropriate for parenteral administration, for 
instance by intramuscular, Subcutaneous, intraperitoneal or 
intravenous routes. The pharmaceutical formulations of the 
therapeutic CD83 nucleic acids, polypeptides or antibodies 
of the invention can also take the form of an aqueous or 
anhydrous Solution or dispersion, or alternatively the form 
of an emulsion or Suspension or Salve. 
0244 Thus, the therapeutic CD83 nucleic acids, polypep 
tides or antibodies may be formulated for parenteral admin 
istration (e.g., by injection, for example, bolus injection or 
continuous infusion) and may be presented in unit dose form 
in ampoules, pre-filled Syringes, Small Volume infusion 
containers or in multi-dose containers. AS noted above, 
preservatives can be added to help maintain the shelve life 
of the dosage form. The active CD83 nucleic acids, polypep 
tides or antibodies and other ingredients may form Suspen 
Sions, Solutions, or emulsions in oily or aqueous vehicles, 
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and may contain formulatory agents Such as Suspending, 
Stabilizing and/or dispersing agents. Alternatively, the active 
CD83 nucleic acids, polypeptides or antibodies and other 
ingredients may be in powder form, obtained by aseptic 
isolation of sterile solid or by lyophilization from solution, 
for constitution with a Suitable vehicle, e.g., Sterile, pyrogen 
free water, before use. 
0245. These formulations can contain pharmaceutically 
acceptable carriers, vehicles and adjuvants that are well 
known in the art. It is possible, for example, to prepare 
Solutions using one or more organic Solvent(s) that is/are 
acceptable from the physiological Standpoint, chosen, in 
addition to water, from Solvents Such as acetone, ethanol, 
isopropyl alcohol, glycol etherS Such as the products Sold 
under the name "Dowanol, polyglycols and polyethylene 
glycols, C-C alkyl esters of short-chain acids, ethyl or 
isopropyl lactate, fatty acid triglycerides Such as the prod 
ucts marketed under the name "Miglyol, isopropyl 
myristate, animal, mineral and vegetable oils and polysilox 

CS. 

0246. It is possible to add, if necessary, an adjuvant 
chosen from antioxidants, Surfactants, other preservatives, 
film-forming, keratolytic or comedolytic agents, perfumes, 
flavorings and colorings. Antioxidants Such as t-butylhyd 
roquinone, butylated hydroxyanisole, butylated hydroxy 
toluene and a-tocopherol and its derivatives can be added. 
0247 Also contemplated are combination products that 
include one or more CD83 nucleic acids, polypeptides or 
antibodies of the present invention and one or more other 
anti-microbial agents. For example, a variety of antibiotics 
can be included in the pharmaceutical compositions of the 
invention, Such as aminoglycosides (e.g., Streptomycin, gen 
tamicin, Sisomicin, tobramycin and amicacin), ansamycins 
(e.g. rifamycin), antimycotics (e.g. polyenes and benzofuran 
derivatives), B-lactams (e.g. penicillins and cephalosporins), 
chloramphenical (including thiamphenol and azidampheni 
col), linosamides (lincomycin, clindamycin), macrollides 
(erythromycin, oleandomycin, Spiramycin), polymyxins, 
bacitracins, tyrothycin, capreomycin, Vancomycin, tetracy 
clines (including oxytetracycline, minocycline, doxycy 
cline), phosphomycin and fusidic acid. 
0248. Additionally, the CD83 nucleic acids, polypeptides 
or antibodies are well Suited to formulation as Sustained 
release dosage forms and the like. The formulations can be 
So constituted that they release the active nucleic acids, 
polypeptide or antibody, for example, in a particular part of 
the intestinal or respiratory tract, possibly over a period of 
time. Coatings, envelopes, and protective matrices may be 
made, for example, from polymeric Substances, Such as 
polylactide-glycolates, liposomes, microemulsions, micro 
particles, nanoparticles, or waxes. These coatings, enve 
lopes, and protective matrices are useful to coat indwelling 
devices, e.g., Stents, catheters, peritoneal dialysis tubing, 
draining devices and the like. 
0249 For topical administration, the therapeutic agents 
may be formulated as is known in the art for direct appli 
cation to a target area. Forms chiefly conditioned for topical 
application take the form, for example, of creams, milkS, 
gels, dispersion or microemulsions, lotions thickened to a 
greater or lesser extent, impregnated pads, ointments or 
Sticks, aerosol formulations (e.g., sprays or foams), Soaps, 
detergents, lotions or cakes of Soap. Other conventional 
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forms for this purpose include wound dressings, coated 
bandages or other polymer coverings, ointments, creams, 
lotions, pastes, jellies, sprays, and aerosols. Thus, the thera 
peutic CD83 nucleic acids, polypeptides or antibodies of the 
invention can be delivered via patches or bandages for 
dermal administration. Alternatively, the nucleic acid, 
polypeptide or antibody can be formulated to be part of an 
adhesive polymer, Such as polyacrylate or acrylate/vinyl 
acetate copolymer. For long-term applications it might be 
desirable to use microporous and/or breathable backing 
laminates, SO hydration or maceration of the skin can be 
minimized. The backing layer can be any appropriate thick 
neSS that will provide the desired protective and Support 
functions. A Suitable thickness will generally be from about 
10 to about 200 microns. 

0250 Ointments and creams may, for example, be for 
mulated with an aqueous or oily base with the addition of 
Suitable thickening and/or gelling agents. Lotions may be 
formulated with an aqueous or oily base and will in general 
also contain one or more emulsifying agents, Stabilizing 
agents, dispersing agents, Suspending agents, thickening 
agents, or coloring agents. The active CD83 nucleic acids, 
polypeptides or antibodies can also be delivered via ionto 
phoresis, e.g., as disclosed in U.S. Pat. Nos. 4,140,122; 
4,383,529; or 4,051,842. The percent by weight of a thera 
peutic agent of the invention present in a topical formulation 
will depend on various factors, but generally will be from 
0.01% to 95% of the total weight of the formulation, and 
typically 0.1-85% by weight. 
0251 Drops, such as eye drops or nose drops, may be 
formulated with one or more of the therapeutic CD83 
nucleic acids, polypeptides or antibodies in an aqueous or 
non-aqueous base also comprising one or more dispersing 
agents, Solubilizing agents or Suspending agents. Liquid 
Sprays are conveniently delivered from pressurized packS. 
Drops can be delivered via a simple eye dropper-capped 
bottle, or via a plastic bottle adapted to deliver liquid 
contents dropwise, via a specially shaped closure. 
0252) The therapeutic nucleic acids, polypeptide or anti 
body may further be formulated for topical administration in 
the mouth or throat. For example, the active ingredients may 
be formulated as a lozenge further comprising a flavored 
base, usually Sucrose and acacia or tragacanth; pastilles 
comprising the composition in an inert base Such as gelatin 
and glycerin or Sucrose and acacia, and mouthwashes com 
prising the composition of the present invention in a Suitable 
liquid carrier. 
0253) The pharmaceutical formulations of the present 
invention may include, as optional ingredients, pharmaceu 
tically acceptable carriers, diluents, Solubilizing or emulsi 
fying agents, and Salts of the type that are available in the art. 
Examples of Such Substances include normal Saline Solutions 
Such as physiologically buffered Saline Solutions and water. 
Specific non-limiting examples of the carriers and/or dilu 
ents that are useful in the pharmaceutical formulations of the 
present invention include water and physiologically accept 
able buffered saline solutions such as phosphate buffered 
saline solutions pH 7.0-8.0. 
0254 The CD83 nucleic acids, polypeptides or antibod 
ies of the invention can also be administered to the respi 
ratory tract. Thus, the present invention also provides aero 
Sol pharmaceutical formulations and dosage forms for use in 
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the methods of the invention. In general, Such dosage forms 
comprise an amount of at least one of the agents of the 
invention effective to treat or prevent the clinical Symptoms 
of a Specific infection, indication or disease. Any Statistically 
Significant attenuation of one or more Symptoms of an 
infection, indication or disease that has been treated pursu 
ant to the method of the present invention is considered to 
be a treatment of Such infection, indication or disease within 
the Scope of the invention. 
0255 Alternatively, for administration by inhalation or 
insufflation, the composition may take the form of a dry 
powder, for example, a powder mix of the therapeutic agent 
and a Suitable powder base Such as lactose or Starch. The 
powder composition may be presented in unit dosage form 
in, for example, capsules or cartridges, or, e.g., gelatin or 
blister packs from which the powder may be administered 
with the aid of an inhalator, insufflator, or a metered-dose 
inhaler (see, for example, the pressurized metered dose 
inhaler (MDI) and the dry powder inhaler disclosed in 
Newman, S. P. in Aerosols and the Lung, Clarke, S. W. and 
Davia, D. eds., pp. 197-224, Butterworths, London, 
England, 1984). 
0256 Therapeutic CD83 nucleic acids, polypeptides or 
antibodies of the present invention can also be administered 
in an aqueous Solution when administered in an aerosol or 
inhaled form. Thus, other aerosol pharmaceutical formula 
tions may comprise, for example, a physiologically accept 
able buffered saline solution containing between about 0.1 
mg/ml and about 100 mg/ml of one or more of the CD83 
nucleic acids, polypeptides or antibodies of the present 
invention specific for the indication or disease to be treated. 
Dry aerosol in the form of finely divided solid nucleic acid, 
polypeptide or antibody particles that are not dissolved or 
Suspended in a liquid are also useful in the practice of the 
present invention. CD83 nucleic acids, polypeptides or 
antibodies of the present invention may be formulated as 
dusting powders and comprise finely divided particles hav 
ing an average particle size of between about 1 and 5 um, 
alternatively between 2 and 3 lum. Finely divided particles 
may be prepared by pulverization and Screen filtration using 
techniques well known in the art. The particles may be 
administered by inhaling a predetermined quantity of the 
finely divided material, which can be in the form of a 
powder. It will be appreciated that the unit content of active 
ingredient or ingredients contained in an individual aeroSol 
dose of each dosage form need not in itself constitute an 
effective amount for treating the particular infection, indi 
cation or disease Since the necessary effective amount can be 
reached by administration of a plurality of dosage units. 
Moreover, the effective amount may be achieved using leSS 
than the dose in the dosage form, either individually, or in a 
Series of administrations. 

0257 For administration to the upper (nasal) or lower 
respiratory tract by inhalation, the therapeutic CD83 nucleic 
acids, polypeptides or antibodies of the invention are con 
Veniently delivered from a nebulizer or a preSSurized pack or 
other convenient means of delivering an aeroSol Spray. 
PreSSurized packS may comprise a Suitable propellant Such 
as dichlorodifluoromethane, trichlorofluoromethane, dichlo 
rotetrafluoroethane, carbon dioxide or other Suitable gas. In 
the case of a pressurized aeroSol, the dosage unit may be 
determined by providing a valve to deliver a metered 
amount. Nebulizers include, but are not limited to, those 
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described in U.S. Pat. Nos. 4,624,251, 3,703,173; 3,561, 
444; and 4,635,627. Aerosol delivery systems of the type 
disclosed herein are available from numerous commercial 
Sources including Fisons Corporation (Bedford, Mass.), 
Schering Corp. (Kenilworth, N.J.) and American Pharmo 
Seal Co., (Valencia, Calif.). For intra-nasal administration, 
the therapeutic agent may also be administered via nose 
drops, a liquid Spray, Such as via a plastic bottle atomizer or 
metered-dose inhaler. Typical of atomizers are the Mistom 
eter (Wintrop) and the Medihaler (Riker). 
0258. Furthermore, the active ingredients may also be 
used in combination with other therapeutic agents, for 
example, pain relievers, anti-inflammatory agents, antihis 
tamines, bronchodilators and the like, whether for the con 
ditions described or Some other condition. 

0259. The present invention further pertains to a pack 
aged pharmaceutical composition for controlling microbial 
infections Such as a kit or other container. The kit or 
container holds a therapeutically effective amount of a 
pharmaceutical composition for modulating immune 
responses and instructions for using the pharmaceutical 
composition for control of the immune response. The phar 
maceutical composition includes at least one nucleic acid, 
polypeptide or antibody of the present invention, in a 
therapeutically effective amount Such that the Selected dis 
ease or immunological condition is controlled. 
0260 The invention will be further described by refer 
ence to the following detailed examples, which are given for 
illustration of the invention, and are not intended to be 
limiting thereof. 

EXAMPLE 1. 

Mouse Mutation and Characterization Mutant 
Generation 

0261) Male C57BL6 mice received 3 weekly injections of 
N-ethyl-N-nitrosourea (ENU) at a concentration of 100mg/ 
kg. N-Ethyl-N-nitroSourea was quantified prior to injection 
by Spectrophotometry. Mice that regained fertility after a 
minimum period of 12 weeks were then used to generate 
pedigree founder G1 animals. G1 male mice were crossed to 
C57BL6J females and their female progeny (G2 animals) 
crossed back to their fathers to generate G3 animals for 
Screening. 

0262 G3 mice were weaned at 3 weeks of age. Each 
animal then underwent a Series of Screens designed to assess 
a number of parameters, including immune function, inflam 
matory response and bone development. In the initial Screen, 
conducted at 6 weeks of age, 150-200 ul of whole blood was 
collected by retro-orbital bleed into heparinized tubes. Cells 
were pelleted and red blood cells lysed. Samples were then 
Stained with antibodies to cell Surface markers expressed on 
distinct lymphoid and myeloid Sub-populations. These 
Samples were analyzed by flow-cytometry. 

0263 Mutant Identification 
0264. A group of 27 G3 mice from 2 different pedigrees, 
pedigree 9 and pedigree 57 (i.e. derived from 2 distinct G1 
fathers) were analyzed in this Screen. Two animals from 
pedigree 9 were identified as having a reduced (>2 Standard 
deviation from normal) percentage of CD4+ T cells in 
peripheral blood (FIG. 1). Both animals were descended 
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from the same G1 and shared the same mother. All other 
animals Screened on that day had a normal percentage of 
CD4+ T cells. The number of phenodeviants identified (2 
from a litter of 9 animals) was suggestive of a trait controlled 
by a single gene and inherited in a Mendelian fashion. 
0265 A second litter generated from Pedigree 9 bred to 
G2 daughter #4 exhibited an identical phenotype with 
reduced numbers of CD4+ T cells, further Suggesting that 
the trait had a genetic basis. The phenotype was designated 
LCD4.1 (Low CD4 Mutant #1) and was used for mapping 
experiments. 

0266 Mutation Mapping 
0267 In order to map the LCD4.1 mutant phenotype, 
affected G3 male mice (presumptive homozygous for the 
mutation) were bred to female animals from the C3HeB/FeJ 
Strain to generate F1 progeny. These F 1 females (presump 
tively heterozygous for the mutation) were then mated back 
to their affected father to generate N2 progeny. 
0268 Blood was collected from N2 animals and flow 
cytometric analysis was performed to identify CD4+ T cells. 
For a phenotype controlled by a single gene, breeding 
homozygous fathers to heterozygous daughters should yield 
50% normal N2 animals and 50% affected N2 animals. This 
ratio of normal to affected animals was observed in the N2 
generation: Multiple N2 animals exhibited a reduced per 
centage of CD4+ T cells, indicating that the phenotype was 
heritable (FIG. 2). 
0269 DNA samples were prepared from samples of tail 
tissue collected from these N2 mice and used for a genome 
Scan, using a collection of assembled markers, and per 
formed on the ABI 3100 DNA analyzer. Initial genetic 
linkage was seen to the tip of chromosome 13, where the 
closest microsatellite marker was D 13Mit139 with a LOD 
Score of 8.2. By calculating upper and lower confidence 
limits, the mutant gene was located between 13.4 and 29.6 
cM on chromosome 13. Through additional genotyping, this 
region was reduced to an 11 cM interval on chromosome 13. 
No Significant linkage to other chromosomal regions was 
SCC. 

0270 Mutation Identification 
0271. A candidate gene, CD83, was identified for gene 
testing based upon its reported position within the interval. 
CD83 has previously been used as a marker of dendritic cell 
activation, Suggesting that it might play a role in dendritic 
cell function and hence in regulating T cell development and 
function. 

0272. Sequence analysis of the mutant DNA revealed a 
mutation in the stop codon of CD83. All affected animals 
were homozygous for this mutation while non-affected 
animals carried one wild-type allele and one mutant allele 
(FIG.3 and FIG. 4). The mutation destroyed the stop codon 
and resulted in the addition of a unique 55 amino acid tail to 
the C-terminus of CD83 (FIG. 5). 
0273) Additional Functional Data 
0274. A reduction in CD4+ T cells was seen in peripheral 
blood, Spleen tissues and lymph nodes from homozygous 
LCD4.1 mice. Although there were a reduced number of 
CD4+ T cells in the thymus there is no overt block in the 
developmental process and there was Substantially no alter 
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ation in B cell development in the bone marrow. Histological 
evaluation of thymus, Spleen and lymph nodes from affected 
mice revealed no groSS alteration in tissue architecture. 
0275 Dendritic cells can be differentiated from bone 
marrow of wild type mice by culture in GM-CSF. These 
cells can be characterized by the Surface expression of 
dendritic cell markers, including CD86 and CD 11 c. Both 
LCD4.1 affected and normal animals were capable of giving 
rise to CD86+CD11c-cells under these culture conditions. 
LCD4.1 mutant mice thus were capable of generating den 
dritic cells under in vitro culture conditions. These data 
Suggest that the phenotype seen in LCD4.1 mice is not due 
to a failure of dendritic cells to develop but rather may 
reflect a defect in function. 

0276 To track dendritic cells, the sensitizing agent FITC 
was applied to the dorsal surface of the ears of LCD4.1 
affected and wild-type mice. FITC was picked up by den 
dritic cells that then migrated to the draining auricular lymph 
nodes, where the presence of the FITC label on the dendritic 
cell Surface permitted detection by flow-cytometry. FITC 
labeled cells expressing CD86 were detected in equal pro 
portions in draining lymph node from normal and affected 
LCD4.1 mice. These data indicate that LCD4.1 mutant 
animals are capable of generating dendritic cells in Vivo and 
that these cells are able to pick up antigen in the ear and 
travel to the draining lymph node. 

EXAMPLE 2 

CD83 and CD4 T Cell Function Materials and 
Methods 

0277 Spleens were removed from wild type and mutant 
mice and digested with collagenase to liberate dendritic 
cells. Spleens were stained for surface expression of CD4 
(helper T cells) and CD 11c (dendritic cells). Cells express 
ing these markers were purified by fluorescence activated 
cell sorting (FACS sorting). CD11c and CD4+positive cells 
were also purified from an allogeneic mouse Strain, BALBc. 
0278 Mixed lymphocyte cultures were set up using puri 
fied cell populations. Dendritic cells from BALBc animals 
were used to stimulate CD4+ T cells from wild type and 
mutant mice. In a reciprocal experiment dendritic cells 
prepared from wild type and mutant mice were used to 
stimulate BALBc CD4+ T cells. After 5 days in culture 
proliferative responses were measured by incorporation of 
tritiated thymidine. 

0279 Dendritic cells from wild type and mutant mice 
were both capable of activating allogeneic T cells, Suggest 
ing that dendritic cell function was unimpaired in the mutant 
animal (FIG. 6a). In contrast CD4+ T cells from mutant 
animals exhibited a diminished response after 5 days of 
stimulation (FIG. 6b). 
0280 These data suggest that the mutation in the CD83 
gene has minimal effect on dendritic cells intrinsic function 
but rather has a profound effect upon T cell activity. The 
CD4+ T cell therefore may have a novel requirement for 
CD83 functionality on T cells during allogeneic activation. 
CD83 may be influencing the extent of CD4+ T cell acti 
vation or altering the duration of the CD4+ T cell prolifera 
tive response. The therapeutic manipulation of CD83 may 
thus represent a mechanism for the Specific regulation of T 
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cell function in the treatment of T cell mediated diseases, 
including autoimmune disorders. Antibodies capable of 
blocking CD83 function may be used as therapeutics in the 
treatment of immune diseases whilst the activation of CD83 
may-have utility in enhancing immune responses in cancer 
and other circumstances. 

CONCLUSION 

0281 Although CD83 has been described as a marker of 
dendritic cell activation there has previously been little data 
describing its function in Vivo. However, the mutation 
provided by the invention destabilizes or inactivates the 
protein and leads to impaired Surface expression. AS a 
consequence, CD4+ T cell function is impaired. However, 
the development of dendritic cells is not inhibited and 
mutant dendritic cells retain functionality. Nonetheless, the 
result is impaired development of CD4+ T cells. This 
impaired ability to activate T cells is also seen in a slight 
decrease in contact Sensitivity responses in LCD4.1 mutant 

CC. 

EXAMPLE 3 

Mutant CD83 Have Different Cytokine Levels than 
Wild Type Mice 

0282. This Example demonstrates that CD4 T-cells from 
CD83 mutant animals express higher levels of IL-4 and 
lower levels of IL-2 compared to CD4" T-cells from CD83 
wild type animals. 
0283 Methods for Cell Activation and Cytokine Mea 
SurementS 

0284 Spleens cells from 6-8-week-old homozygous 
CD83 wild type or CD83 mutant (LCD4.1) mice were used 
to isolate CD4 T-cells by positive Selection using magnetic 
beads (Miltenyi Biotec). A96 round bottom plate was coated 
with 50 u, per well of a solution containing either 1 or 10 
lug/mL of anti-CD3 and 0.1 or 0.2 tug/mL of anti-CD28 
antibodies (both from Pharmingen) in PBS overnight. This 
plate was then washed using 150 lull of PBS three times. To 
this pre-coated plate, 20,000 CD4" T-cells (either wild type 
or CD83 mutant) were added in a 200 uL final volume of 
RPMI containing 10% FBS, 55 uM 3-mercaptoethanol and 
antibiotics. The plates were then incubated in a CO incu 
bator at 37 C. for 44 to 72 hours. For determination of 
cytokine levels, Supernatants were harvested and cytokines 
were measured using either a Cytometric Bead Array System 
(Pharmingen) or ELISA (R&D). For RNA measurements, 
the cells were harvested and RNA was isolated using Tri 
reagent (Sigma). IL-10 and IL-4 mRNA levels were mea 
Sured by reverse transcription and TaqMan (Applied Bio 
Systems) analysis. 
0285) Results: 
0286 FIG. 7 shows the IL-2, IL-4, IL-5, TNFa and IFN'? 
levels produced by either wild type or CD83 mutant CD4" 
T-cells. Purified cells were incubated as described above in 
the presence of 1 tug/mL of anti-CD3 and 0.2 tug/mL of 
anti-CD28 antibodies for 72 hours. The Supernatants were 
then Simultaneously analyzed for production of IL-2, IL-4, 
IL-5, TNFa and IFN'? using the cytometric bead array 
System from Pharmingen. 

0287 FIG. 7 demonstrates that CD4"T-cells from CD83 
mutant animals expressed higher levels of IL-4 and lower 
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levels of IL-2 compared to CD4" T-cells from CD83 wild 
type animals. Other cytokines and a new set of Stimulation 
assays were analyzed including the production levels of 
IL-10 and GMCSF by these cells (FIGS. 8 and 9). In both 
cases, cells from mutant animals produce larger amounts of 
IL-10 and GMCSF than did wild type animals. FIG. 10 
shows that mRNA levels for both IL-4 and IL-10 were 
increased in cells from activated mutant CD83, CD4"T-cells 
compared with cells from wild type animals. 

EXAMPLE 4 

Anti-CD83 Antibodies Mimic the Effects of the 
CD83 Mutation 

0288 Methods for antibody testing: 
0289 For modulation of cytokine production by anti 
CD83 antibodies, CD4 T-cells were isolated and activated 
as described above. Activation was performed in the pres 
ence of increasing concentrations of anti-CD83 antibodies. 
For proliferation assays, CD4 T-cells were isolated from an 
OT2tg mouse. OT2tg mice are transgenic mice with a T-cell 
receptor specific for chicken ovalbumin (OVA) 323-339 
peptide. Dendritic cells were isolated from a C57BL6 mouse 
by a negative Selection using B220 magnetic beads (Milte 
nyi Biotec) followed by positive selection using CD1 1-c 
magnetic beads (Milteny Biotec). Five thousand CD4" 
T-cells were then mixed with five thousand dendritic cells in 
a 96 well plate in the presences of 1 uM OVA peptide using 
RPMI (55 uM BME, 10% FBS plus antibiotics) in a final 
200u L volume. These cells were then incubated for 48 to 72 
hours in a CO, incubator at 37° C. and pulsed using H) 
thymidine for 8 hours. Cells were then harvested and H 
thymidine incorporation was quantified using a top counter. 
0290 Results: 
0291. In some assays, anti-CD83 antibodies decreased 
production of IL-4 by activated CD4 T-cells in a dose 
dependent manner. Different antibody preparations did pro 
vide somewhat different degrees of inhibition of IL-4 pro 
duction (FIG. 11). Accordingly, the epitope and/or degree of 
affinity of the antibodies for the CD83 antigen may influence 
whether or not IL-4 production is significantly inhibited. 
0292. The effects of anti CD83 antibodies on prolifera 
tion of a peptide Specific T-cell proliferation assay using the 
OT2 T-cell receptor (TCR) transgenic system were also 
observed. CD4 T-cells derived from these TCR transgenic 
animals express high levels of a T-cell receptor Specific for 
chicken ovalbumin (OVA) 323-339 peptide and thus have 
high levels of proliferation when mixed with antigen pre 
Senting cells (dendritic cells were used) in the presence of 
the OVA peptide. In such assays, anti-CD83 antibodies were 
able to decrease proliferation of CD4 T-cells in this system 
(FIG. 12). However, different antibody preparations had 
somewhat different effects on the proliferation of CD4" 
T-cells. Accordingly, the CD83 epitope and/or degree of 
affinity of the antibodies for the CD83 antigen may influence 
whether or not CD4 T-cell proliferation is significantly 
inhibited. 

EXAMPLE 5 

Increased T-Cell Proliferation by Transgenic 
Expression of CD83 

0293. This Example illustrates that over expression of 
CD83 in transgenic mice leads to increased T-cell prolifera 
tion. 
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0294) Materials and Methods 
0295) A 34.3 kb fragment of normal mouse genomic 
DNA, including the ~18 kb coding region of the CD83 gene, 
as well as ~10.6 kb of upstream flanking Sequences and ~5.7 
kb of downstream Sequences was microinjected into normal 
mouse one-cell embryoS. Four individual founder animals 
were generated. Transgenic mice were then crossed to a 
male OT2tg mouse. Male offspring carrying both the CD83 
and OT2 transgene were used to analyze peptide specific 
T-cell proliferation. 
0296 For proliferation assays, CD4 T-cells and den 
dritic cells were isolated from either OT2tg transgenic mice 
with a T-cell receptor specific for chicken ovalbumin (OVA) 
323-339 peptide CD83 wild type or from OT2tg CD83 
transgenic mice as described above (Example 4). Five 
thousand OT2tg CD4"T-cells from either wild type or CD83 
transgenic animals were then mixed with five thousand Wild 
type dendritic cells or five thousand CD83 transgenic den 
dritic cells in a 96 well plate in the presence of increasing 
concentrations of OVA peptide using RPMI (55 uM BME, 
110% FBS plus antibiotics) in a final 200uL volume. These 
cells were then incubated for 48 to 72 hours in a CO 
incubator at 37C and pulsed using H) thymidine for 8 
hours. Cells were then harvested and H thymidine incor 
poration was quantified using a top counter. 
0297) Results: 
0298 OT2tg CD4"T-cells derived from CD83 transgenic 
mice proliferated at higher rates than the same cell popula 
tion derived from a CD83 wild type animal (FIG. 13). This 
increased proliferation was seen at all the concentrations of 
OVA peptide tested. Whereas OT2tg CD4" T-cells derived 
from CD83 transgenic animals exhibited increased prolif 
eration, dendritic cells from CD83 transgenic animals did 
not exhibit a Substantial increase in proliferation. Therefore, 
it appears that transgenic expression in the CD4 T-cell, and 
not in dendritic cells is what led to the increased prolifera 
tion of CD4 T cells. 

EXAMPLE 6 

Inhibition of Proliferation of PHA Activated 
Human PBMCs by Protein A Purified Rabbit 

Anti-Mouse CD83 Antibodies 

0299. This Example shows that antibodies raised against 
the CD83 protein can inhibit proliferation of human periph 
eral blood mononuclear cells. 

0300 Materials and Methods 
0301 Rabbit polyclonal sera was raised against mouse 
CD83 protein by immunizing rabbits using a mouse CD83 
external domain protein fused to a rabbit Ig domain (FIG. 
14). Pre-immune Sera and anti-mouse polyclonal Sera were 
then purified using a protein A column (Pharmacia Biotech) 
as described by the manufacturer, then dialyzed against PBS 
and stored at 4 C. To monitor the recognition of mouse 
CD83 protein by the polyclonal sera, which was obtained at 
different dates post immunization, a titer was obtained using 
an antigen specific ELISA (FIG. 15). As illustrated by FIG. 
15, a good polyclonal response was obtained against the 
mouse CD83 protein. 
0302) Human peripheral blood mononuclear cells 
(PBMCs) were isolated using a Ficoll gradient (Ficoll Paque 

36 
Sep. 23, 2004 

Plus, Pharmacia) and washed with PBS buffer. For activa 
tion and proliferation Studies, five thousand cells were 
incubated in 200 uL of media (RPMI, 10% FBS, antibiotics) 
and 5ug/mL of Phaseolus vulgaris leucoagglutinin (PHA) 
in the presence or absence of increasing concentrations of 
Protein Apurified pre-immune sera or with similarly purified 
anti-CD83 polyclonal antibodies. After 48 hours at 37 C. in 
a CO incubator the cells were pulsed with IH) thymidine 
for 8 hours and harvested. Thymidine incorporation into the 
PBMCS was measured using a top counter for analysis. 
0303 A Selected Lymphocyte Antibody Method (SLAM) 
procedure was used to establish monoclonal antibody cell 
lines from the rabbits used to generate the anti-CD83 
antibodies. Antibody forming cells were isolated from the 
immunized rabbits that produced antibodies capable of 
binding CD83, the genes encoding antibodies that recog 
nized CD83 and inhibited proliferation of lymphocytes were 
then cloned by PCR amplification and Sequenced. Separate 
lines of monoclonal antibody producing cells were then 
established and expanded in culture. Antibodies were puri 
fied using Protein A chromatography according to manufac 
turer's instructions and tested for their ability to recognize 
CD83 proteins and to inhibit proliferation of PHAstimulated 
human PBMCs. 

0304 Results 
0305 FIG. 16 illustrates that proliferation of PHA-acti 
vated human PBMCs was inhibited by polyclonal antibodies 
raised against the external region of the mouse CD83 
protein. Proliferation of PHA-activated human PBMCs was 
not affected by addition of increasing concentrations of 
protein A purified rabbit pre-immune Sera. When increasing 
concentrations of protein A purified rabbit polyclonal Sera 
raised against the mouse CD83 protein was added, a con 
centration dependent decrease in proliferation was observed. 
0306 These data indicate that antibodies raised against 
the mouse protein are able to croSS-react with the human 
protein. Moreover, antibodies raised against the mouse pro 
tein are able to inhibit proliferation of PHA-activated human 
PBMCS. 

0307 A Summary of the characteristics of two mono 
clonal antibody preparations having functional activity is 
shown in Table 1. Isolated recombinant mouse and human 
CD83 protein preparations were used for the BIACORE and 
ELISA assays. Endogenous human CD83 protein expressed 
in a human KMH2 cell line was used for FACS assays. 

TABLE 1. 

Monoclonal Antibody Functionality and Reactivity 
with Mouse and Human CD83 

Assay 95F04 Antibodies 96G08 Antibodies 

Inhibition of human PBMC ---- ------ 
proliferation 
Biacore - mouse CD83 ------ ------ 
Biacore - human CD83 ---- 
ELISA - mouse CD83 ------ ------ 
ELISA - human CD83 ---- 
FACS - human CD83 ND ---- 

ND: not determined 

0308 While the 96G08 antibodies appeared to have 
reduced affinity for human CD83 protein via the Biacore and 
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ELISA assays, the FACS assay indicated that this antibody 
preparation could bind to endogenously produced human 
CD83 (FIGS. 18 and 19). Moreover, the 96G08 antibodies 
were able to inhibit proliferation of human peripheral blood 
mononuclear cells (PBMCs), as illustrated in FIG. 20. 
Hence, Some aspect of either the purification or the Structure 
of the isolated recombinant human protein may have influ 
enced the in vitro binding of 96G08 antibodies to the 
recombinant human CD83. For example, the recombinant 
human CD83 protein employed for the Biacore and ELISA 
assays is a chimeric protein that is joined to a portion of an 
immunoglobulin Fc fragment. Removal of this Fc fragment 
may improve in vitro binding to the human CD83 protein. 
0309 FIG. 20 illustrates that the 95F04 and 96G08 
antibody preparations can inhibit proliferation of PHA acti 
Vated human peripheral blood mononuclear cells as detected 
by incorporation of H) thymidine. As shown, when no 
antibody was present about 10,000 cpm of H) thymidine 
was incorporated into human peripheral blood mononuclear 
cells. However, when 30 tug/ml of the 95F04 antibody 
preparation was present, incorporation of IH) thymidine 
dropped to about 2000 cpm. The 96G08 antibody prepara 
tion had an even greater effect on H) thymidine incorpo 
ration. When 30 tug/ml 96G08 antibody preparation was 
added to human peripheral blood mononuclear cells, H 
thymidine incorporation was reduced to about 300 cpm. 
These data indicate that the 95F04 and 96G08 antibody 
preparations can alter the function of human CD83 in vitro. 

EXAMPLE 7 

Multimerized Anti-CD83 Antibodies Inhibit 
Proliferation of Immune Cells 

0310. This Example shows that antibodies raised against 
the CD83 protein as described in the previous example are 
particularly effective at inhibiting proliferation of immune 
cells after the antibodies are multimerized or multimerized 
by binding the antibodies to a Solid Support or by croSS 
linking in Solution. 
0311 Materials and Methods 
0312 Round bottom microtiter plates were coated with 
different preparations of anti-CD83 antibody preparations 
by incubating the plates with 50 ul of 50 lug/ml antibody 
preparation per well either for 2 hours at 37 C. or overnight 
at 4 C. As a positive control, some wells were coated with 
anti-LFA antibodies that are known to inhibit proliferation of 
lymphocytes. After coating, the Wells were then washed 
thoroughly with PBS. 

0313) Mouse (C57B 16) spleen cells were isolated and 
plated in the antibody or control treated wells at 30,000 cells 
per well. For activation, Concavalin A was added to a final 
concentration of 1.0 lig/ml. Cellular proliferation was 
assessed by measuring the incorporation of tritiated thymi 
dine during the last 6 to 8 hours of a 48 hour incubation. In 
another experiment, the Specificity of the observed antibody 
induced inhibition of lymphocyte proliferation was tested by 
repeating this experiment with addition of mouse CD83 
protein before adding the lymphocytes to the antibody 
coated microtiter Wells. 

0314. As described in more detail below, the 6G05 anti 
body preparation was identified as a good inhibitor of 
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lymphocyte proliferation. In contrast, the 112D08 antibody 
preparation was identified as having little or no inhibitory 
activity when bound to microtiter wells. The 112D08 anti 
body preparation was used as a negative control in Some of 
the Subsequent experiments. 

0315. The inhibitory activities of plate-bound versus 
soluble, cross-linked 6G05 antibodies were compared in 
another experiment. Plate-bound 6G05 antibodies were pre 
pared as described above. Approximately 30,000 activated 
lymphocytes were added per well to antibody coated plates 
or to non-coated plates containing 1.0 or 5.0 lig/ml Soluble 
6G05 antibody preparation. A secondary rabbit anti-mouse 
antibody (10 ug/ml or 25 ug/ml) was added to the wells 
containing the Soluble 6G05 antibody preparation to act as 
a cross-linking reagent for the 6G05 antibodies. Cellular 
proliferation was assessed by incorporation of tritiated thy 
midine as described above. 

0316 Results 
0317. The results of one screen for anti-CD83 antibody 
preparations that can inhibit lymphocyte proliferation are 
shown in FIGS. 25A-B. As illustrated in FIG. 25A many 
anti-CD83 antibody preparations inhibit proliferation of 
activated lymphocytes, including the 94c09, 98a02, 94d08, 
98d 11, 101b08, 6g05, 20dO4, 14c12, 11g05, 12g04, 32f12 
and 98b11 preparations. Note that some variation in the 
degree of inhibition obtained is observed. For example, 
while the 98b. 1 preparation is not so effective, the 6g05 
antibody preparation is a highly effective inhibitor of lym 
phocyte proliferation. 

0318 FIG. 25B further illustrates that some antibody 
preparations are highly effective inhibitors (e.g. 117G12) but 
others are not (e.g. 98g08). The 824.pb antibody refers to 
rabbit polyclonal antisera, as shown this polyclonal antisera 
was not particularly effective at inhibiting lymphocyte pro 
liferation 

0319 FIG.26 illustrates that the inhibitory activity of the 
6g05 antibody preparation is quenched by Soluble mouse 
CD83 protein. In this assay, mouse CD83 protein was added 
to anti-CD83 antibody-coated wells before activated lym 
phocytes were introduced. Both a highly effective prolifera 
tion inhibitor (6g05) and an antibody preparation with little 
or no inhibitory activity (98g08) were tested. A control 
having no antibody and no mouse CD83 protein as well as 
a control with added mouse CD83 and no antibody was 
included. Cellular proliferation of the activated lymphocytes 
was assessed by observing the incorporation of tritiated 
thymidine as described above. As shown in FIG. 26, the 
6g05 antibody strongly inhibits lymphocyte proliferation 
when no mouse CD83 is present. However, when mouse 
CD83 is added before the lymphocytes, the 6g05 antibody 
exhibits little or no inhibition of lymphocyte proliferation. 
These data indicate that the inhibitory activity of the 6g05 
antibody preparation operates through the CD83 gene prod 
uct, rather than through Some non-specific interaction with 
lymphocytes. 

0320 FIGS. 27 and 28 illustrate that anti-CD83 anti 
bodies that are multimerized by use of a rabbit anti-mouse 
antibody have inhibitory activity that is like that of plate 
bound anti-CD83 antibodies. The proliferation of lympho 
cytes was measured by observing the incorporation of 
tritiated thymidine with and without anti-CD83 antibodies 
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as described above. In one set of assays plate-bound 6g05 
antibodies were used and in another soluble 6g05 antibodies 
were employed. The soluble 6g05 antibodies were cross 
linked by addition of rabbit anti-mouse antibodies that bind 
to the Fc region of the 6g05 antibodies. For comparison, a 
soluble and plate-bound antibody preparation with no inhibi 
tory activity (the 112D08 antibody preparation was also 
tested. A similar Series of assays were set up using a panel 
of Soluble anti-CD83 antibodies. 

0321) As shown in FIG. 27, both plate-bound and 
crosslinked 6g05 antibodies were highly effective inhibitors 
of lymphocyte proliferation. These data indicate that the 
method of aggregating anti-CD83 antibodies is not particu 
larly important. In other words the multimerization can be 
achieved by adhering or attaching antibodies to a Solid 
support or by crosslinking the anti-CD83 antibodies through 
their Fc regions using a rabbit anti-mouse Secondary anti 
body. So long as the anti-CD83 antibodies are in close 
proximity, they are effective inhibitors of lymphocyte pro 
liferation. 

0322 FIG. 28 shows that many soluble anti-CD83 anti 
bodies exhibit good inhibition of lymphocyte proliferation 
when they are croSS-linked with the rabbit anti-mouse Sec 
ondary antibody. For example, the 6g05, 11g04, 12g04, 
14c12, 20d04, 32f12, 94c09, 94d08, 98a02, 98d11(3), 
101B08(2.7) and 117g 12 antibody preparations strongly 
inhibit lymphocyte multimerization when cross-linked with 
the rabbit anti-mouse antibodies. 

EXAMPLE 8 

Multimerized Anti-CD83 Antibodies Inhibit 
Proliferation of Immune Cells in a Mixed 

Lymphocyte Reaction 

0323 This Example shows that multimerized anti-CD83 
antibodies inhibit proliferation of lymphocytes in a mixed 
lymphocyte reaction (MLR) assay. 
0324 Materials and Methods 
0325 The MLR assay employed was a modification of 
the procedure described in Bradley, pp 162-166 in Mishell 
et al., eds. Selected Methods in Cellular Immunology (Free 
man, San Francisco, 1980); and Battisto, et al., Meth, in 
Enzymol. 150:83-91 (1987). 
0326 Spleens were removed from BALBc and C57B 16 
mice and digested with collagenase to liberate dendritic and 
CD4 cells, respectively. Spleens were stained for surface 
expression of CD4 (helper T cells) or CD11c (dendritic 
cells). Cells expressing these markers were purified by using 
magnetic beads (Miltenyi) according to the manufacturers 
instructions. 

0327 Mixed lymphocyte cultures were set up using puri 
fied cell populations. Plates with different anti-CD83 anti 
body preparations bound thereto were prepared as described 
in the previous examples. Approximately 1250 CD11c den 
dritic cells were used to stimulate approximately 20,000 
CD4+ T cells. After 4 days in culture, proliferative responses 
were measured by incorporation of tritiated thymidine. A 
positive control antibody, the anti-LFA antibody, was also 
used for comparison purposes in this assay because it is 
known to inhibit lymphocyte proliferation in MLR assays. 

38 
Sep. 23, 2004 

0328. A similar experiment was performed to assess the 
recall response of lymphocytes exposed to 100 ug/ml anti 
CD83 antibodies. Prior to spleen removal and CD 11 c and 
CD4+ cell isolation, BALBc mice were first immunized with 
keyhole limpet hemocyanin (KLH) in a 1:1 ratio with 
complete Freund's adjuvant close to the lymph node area. 
Lymph nodes were harvested and challenged in vitro with 
KLH at a final concentration of 2.5 lug/ml and the prolif 
erative response of the cells was assayed as described above 
by observing incorporation of tritiated thymidine. 

0329) Results 
0330 FIG. 29 shows that the conditions employed sev 
eral monoclonal anti-CD83 antibodies can inhibit lympho 
cyte proliferation in a mixed lymphocyte reaction assay. For 
example, the 98a02, 98d11, 20dO4, 14c12, 12g04, and 
117g12 inhibit lymphocyte proliferation in this assay. 
0331 FIG. 30 shows that many anti-CD83 antibody 
preparations can inhibit the recall response of lymphocytes. 
For example, 94c09, 98a02, 6g05, 20d04, and 117104 
antibody preparations inhibited proliferation of activated 
lymphocytes exposed to an antigen (KLH) to which they had 
been immunized. 

0332 These data suggest that anti-CD83 antibodies can 
quiet the proliferative response of CD4+ T cells after stimu 
lation by allogenic CD11 cells and/or antigen. 

EXAMPLE 9 

0333 Exposure to Anti-CD83 Antibodies Does Not 
CauSe Apoptosis of Activated Lymphocytes 
0334. This Example shows that exposure to anti-CD83 
antibodies does not lead to apoptosis of activated lympho 
cytes. 

0335) Materials and Methods 
0336 Mouse (C57B 16) spleen cells were isolated and 
activated by incubation for 24 hours with 1.0 tug/ml Con 
cavalin A in the presence or absence of anti-CD83 antibodies 
and rabbit anti-mouse antibodies as a crosslinking reagent as 
described above. Cells were incubated for 48 hours at 37 C. 
Proliferative responses were measured by incorporation of 
tritiated thymidine. Total caspase activity and annexin V 
expression levels were used as a measure of apoptosis. 
0337 Homogeneous total caspase activity was measured 
using a kit (Roche? following the manufacturers instruc 
tions. 

0338 To test for apoptosis using annexinV expression, 
cells were incubated with annexin-FITC and propidium 
iodide (AnnexinV-FITC kit, Calbiochem) and the percent 
age of positive Annexin V-FITC labeled cells was deter 
mined by Fluorescence Activated Cell sorting (FACs). 
0339) Results 
0340 FIGS. 31A-B shows that soluble but cross-linked 
6g05 and 14c12 anti-CD83 antibody preparations not only 
inhibit activated lymphocyte cell proliferation (FIG. 31B) 
but also have very low caspase activity (FIG. 31A). Simi 
larly, FIG. 32 shows that the percentage of activated lym 
phocytes that express annexin V is reduced after treatment 
with soluble but cross-linked 6g05 and 14c12 anti-CD83 
antibody preparations. 
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0341 These data indicate that while anti-CD83 antibod 
ies inhibit proliferation of ConA activated Splenocytes, they 
do not induce apoptosis of immune cells. Instead, anti-CD83 
antibodies actually depress the expression of apoptosis 
markers. Hence, the reduction in cell proliferation observed 
when activated lymphocytes are exposed to anti-CD83 anti 
bodies is not due to increased programmed cell death. 

EXAMPLE 10 

0342 : Exposure to Anti-CD83 Antibodies Does Not 
Inhibit Activation of Lymphocytes 
0343. This Example shows that exposure to anti-CD83 
antibodies does not inhibit activation of lymphocytes. 
0344) Materials and Methods 
0345 Mouse (B6) spleen cells were isolated and acti 
Vated using Concavalin Aas described above in the presence 
or absence of anti-CD83 antibodies and the secondary 
anti-mouse crosslinking antibodies. The anti-CD83 antibody 
preparations employed included the 6g05, 14c12,98b11 and 
112dO8 preparations. Activation of the cells was assessed 
using CD69 expression as a marker of cell activation. 
0346) Results 
0347 FIG.33 illustrates that splenocytes activated with 
Concavalin A express the CD69 activation marker even 
though they were incubated with anti-CD83 antibodies. In 
particular, the Star or asterisks in the lower right hand corner 
of the graph shows the level of CD69 expression observed 
when Splenocytes are not activated with Concavalin A. 
However, when splenocytes were activated with Concavalin 
A they expressed high levels of CD69 even after incubation 
with any of the 6g05, 14c12,98b11 or 112d08 anti-CD83 
antibody preparations. 

0348 These results indicate that while cellular prolifera 
tion of lymphocytes exposed to anti-CD83 antibodies is 
arrested, the lymphocytes Still undergo activation. 

EXAMPLE 11 

Anti-CD83 Antibodies Arrest the Lymphocyte Cell 
Cycle in the G0/G1 Stage 

0349 This Example shows that exposure to anti-CD83 
antibodies arrests activated lymphocytes in the G0/G1 Stage 
of the cell cycle. 
0350 Materials and Methods 
0351 Mouse (B6) spleen cells were isolated and acti 
vated by incubation for 48 hours with 1.0 ug/ml Concavalin 
A in the presences of anti-CD83 antibodies with the 
crosslinking antibodies as described above. To analyze cell 
cycle distribution, cells were fixed and DNA was stained 
with propidium iodine according to the protocol described 
for the flowcytometer (Cold Spring Harbor, N.Y.). WinMDI 
Software was used for background Subtraction caused by 
debris in the DNA histogram. Each histogram was further 
analyzed by cycle red software to obtain the distribution of 
cells therein. In addition, the Size and shape of the activated 
cells was assessed by their forward (FSC) and side (SSC) 
Scatter during this experiment. 
0352. The anti-CD83 antibody preparations employed 
were the 6g05 and 14c12 preparations that had been shown 
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to inhibit cellular proliferation and the 112d08 preparation 
that had little or no effect on cellular proliferation. Cells 
having 2N complement of DNA were assumed to be in the 
G1/G0 phase of the cell cycle; cells having 3N complement 
of DNA were assumed to be in the G2/M phase of the cell 
cycle; and cells having 4N complement of DNA were 
assumed to be in the S phase of the cell cycle. The percent 
age of cells having G1/G0, G2/M or S phase of the cell cycle 
was determined and plotted in FIGS. 35A-C. 

0353) Results 
0354 FIG. 34 shows that a population of activated 
splenocytes mixed with anti-CD83 antibody preparations 
have lost the blasting (dividing) cells as detected by FACS 
Sorting. Almost all cells Sort as Small cells with a 2N content 
of DNA as illustrated by the high proportion of cells towards 
the left (smaller) side of the population distribution in FIG. 
34. 

0355 FIGS. 35A-C show that treatment of Concavalin A 
activated lymphocytes with either of 6g05 and 14c12 anti 
body preparations leads to a cellular population that was 
enriched in cells in the G 1/GO stage of the cell cycle. 
Treatment with either the rabbit anti-mouse antibody or the 
112d08 antibody preparation that has little or no effect on 
cell proliferation did not lead to a cellular population that 
was enriched in cells in the G1/GO stage of the cell cycle. 
0356. These data indicate that exposure to anti-CD83 
antibodies arrests lymphocytes in the G1/GO stage. Taken 
together with the data in preceding Examples, these data 
indicate that anti-CD83 antibodies can cause lymphocytes to 
enter a State of antigen Specific unresponsiveneSS or anergy. 

0357 All patents and publications referenced or men 
tioned herein are indicative of the levels of skill of those 
skilled in the art to which the invention pertains, and each 
Such referenced patent or publication is hereby incorporated 
by reference to the same extent as if it had been incorporated 
by reference in its entirety individually or set forth herein in 
its entirety. Applicants reserve the right to physically incor 
porate into this specification any and all materials and 
information from any Such cited patents or publications. 
0358. The specific methods and compositions described 
herein are representative of preferred embodiments and are 
exemplary and not intended as limitations on the Scope of 
the invention. Other objects, aspects, and embodiments will 
occur to those skilled in the art upon consideration of this 
Specification, and are encompassed within the Spirit of the 
invention as defined by the scope of the claims. It will be 
readily apparent to one skilled in the art that varying 
Substitutions and modifications may be made to the inven 
tion disclosed herein without departing from the Scope and 
spirit of the invention. The invention illustratively described 
herein Suitably may be practiced in the absence of any 
element or elements, or limitation or limitations, which is 
not Specifically disclosed herein as essential. The methods 
and processes illustratively described herein Suitably may be 
practiced in differing orders of Steps, and that they are not 
necessarily restricted to the orders of Steps indicated herein 
or in the claims. AS used herein and in the appended claims, 
the singular forms “a,”“an,” and “the include plural refer 
ence unless the context clearly dictates otherwise. Thus, for 
example, a reference to “a host cell” includes a plurality (for 
example, a culture or population) of Such host cells, and So 
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forth. Under no circumstances may the patent be interpreted 
to be limited to the Specific examples or embodiments or 
methods Specifically disclosed herein. Under no circum 
stances may the patent be interpreted to be limited by any 
Statement made by any Examiner or any other official or 
employee of the Patent and Trademark Office unless such 
Statement is specifically and without qualification or reser 
Vation expressly adopted in a responsive writing by Appli 
CantS. 

0359 The terms and expressions that have been 
employed are used as terms of description and not of 
limitation, and there is no intent in the use of Such terms and 
expressions to exclude any equivalent of the features shown 
and described or portions thereof, but it is recognized that 
various modifications are possible within the Scope of the 
invention as claimed. Thus, it will be understood that 
although the present invention has been specifically dis 
closed by preferred embodiments and optional features, 
modification and variation of the concepts herein disclosed 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 99 

<210> SEQ ID NO 1 
&2 11s LENGTH 2051 
&212> TYPE DNA 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 1 
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may be resorted to by those skilled in the art, and that such 
modifications and variations are considered to be within the 
Scope of this invention as defined by the appended claims. 

0360 The invention has been described broadly and 
generically herein. Each of the narrower Species and Sub 
generic groupings falling within the generic disclosure also 
form part of the invention. This includes the generic descrip 
tion of the invention with a proviso or negative limitation 
removing any Subject matter from the genus, regardless of 
whether or not the excised material is specifically recited 
herein. 

0361. Other embodiments are within the following 
claims. In addition, where features or aspects of the inven 
tion are described in terms of Markush groups, those skilled 
in the art will recognize that the invention is also thereby 
described in terms of any individual member or Subgroup of 
members of the Markush group. 

gcqcticcago cqcatgtc.gc aaggcct coa gCtcctgttt citaggctg.cg cctocagoct 60 

ggCaccc.gcg atggc gatgc gggaggtgac ggtggCttgc to cqagaccg. CC gaCttgCC 120 

ttgcacagog cc ctdgg acc cqcagotctic citatgcagtig to citgg gcca aggtotcc ga 18O 

gagtgg cact gaga.gtgtgg agctoccgga gagcaa.gcaa aacagotcct to gaggcc cc 240 

caggaga agg gcctattocc tacgatcca aaac act acc atctgcagot cqgg caccita 3OO 

caggtgtgcc citgcaggagc toggagggca gcgcaacttig agcggcaccg to gttctgaa 360 

ggtgacagga toccc.ca agg aagctacaga gtcaactitt.c aggaagtaca gggcagaa.gc 420 

tgttgttgctc ttctotctgg ttgttittcta cotgacactic atcatttitca cotgcaaatt 480 

tgcacgacta caaag cattt toccagatat ttctaalacct ggtacggaac aagcttittct 540 

to cagtcacc tocccaa.gca aa catttggg gccagtgacc ctitcctaaga cagaaacggit 600 

atgagtagga totcc actogg tttittacaaa go caagggca catcagatca gtgtgcct ga 660 

atgcc accog gacaaga gaa gaatgagctic catccitcaga togcaaccitt totttgaagt 720 

cct to acct g acagtgggct coacact act coct gacaca gggtottgag caccatcata 78O 

tgatcac gaa goatggagta to accgcttic totgtggct g to agcttaat gttt catgtg 840 

gctatotggit caaccitcgtg agtgcttitt.c agito atctac aagctatogt gagatgcagg 9 OO 

tgaag caggg to atgggaaa tttgaac act citgagctggc cctotgacag acto cit gagg 96.O 

acagatgtcc totcctacat citgggataca totctittgaa tttgtc.ctgt titcgttgcac 1020 

cagoccagat gtc.to acatc togcggaaat tdac aggcca agctgtgagc cagtgggaaa 1080 

tatttagcaa ataattitcc c agtgc galagg to citgctatt agtaaggagt attatgtgta 1140 

catagaaatg agaggtoagt galactattoc coag cagggc cittittcatct ggaaaagaca 1200 
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-continued 

to cacaaaag cagdaataca gagggatgcc acatttattt ttittaatctt catgtacttg 260 

tdaaagaaga atttitt catg ttttittcaaa gaagttgttgtt totttccttt tittaaaatat 320 

galaggtotag ttacatagoa ttgctagotg acaag cagoc to agagaaga tiggagaatgt 38O 

to citcaaaat agggacagca agctagaagc act gtacagt gcc cit gctgg galagg gCaga 4 40 

caatgg acto agaalaccaga agtctggcca caagattgtc. totatgattic togac gag to 5 OO 

acttgtggitt ttcact citct ggittagtaaa ccagatagitt tagtotgggit togaatacaat 560 

ggatgtgaag ttgcttgggg aaagctgaat gtagtgaata cattggcaac totactgggc 62O 

tgttaccttg ttgatatoct agagttctgg agctgag cqa atgcctgtca tat citcagot 680 

tgcc catcaa tocaaacaca ggaggctaca aaaagga cat gag catgg to ttctgttgttga 740 

actcct cotg agaaacgtgg agacitggcto agcgctttgc gcttgaagga citaatcacaa 800 

gttcttgaag atatgg acct aggggagcta ttgc.gc.cacg acaggaggaa gttcticagat 860 

gttgcattga tigtaacattg ttgcatttct ttaatgagct g g g citcctitc citcatttgct 920 

toccaaagag attttgtc.cc actaatggtg tdcc.cat cac ccacactato aaagtaaaag 98O 

ggatgctgag cagatacago gtgcttacct citcago catg actitt catgc tattaaaaga 20 40 

atgcatgtga a 2051 

<210> SEQ ID NO 2 
&2 11s LENGTH 196 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 2 

Met Ser Glin Gly Lieu Gln Leu Lleu Phe Leu Gly Cys Ala Cys Ser Lieu 
1 5 10 15 

Ala Pro Ala Met Ala Met Arg Glu Val Thr Val Ala Cys Ser Glu Thr 
2O 25 30 

Ala Asp Leu Pro Cys Thr Ala Pro Trp Asp Pro Gln Leu Ser Tyr Ala 
35 40 45 

Val Ser Trp Ala Lys Val Ser Glu Ser Gly Thr Glu Ser Val Glu Leu 
50 55 60 

Pro Glu Ser Lys Glin Asn. Ser Ser Phe Glu Ala Pro Arg Arg Arg Ala 
65 70 75 8O 

Tyr Ser Leu Thir Ile Glin Asn Thr Thr Ile Cys Ser Ser Gly Thr Tyr 
85 90 95 

Arg Cys Ala Leu Glin Glu Lieu Gly Gly Glin Arg Asn Lieu Ser Gly Thr 
100 105 110 

Val Val Leu Lys Val Thr Gly Cys Pro Lys Glu Ala Thr Glu Ser Thr 
115 120 125 

Phe Arg Lys Tyr Arg Ala Glu Ala Val Lieu Lleu Phe Ser Lieu Val Val 
130 135 1 4 0 

Phe Tyr Leu Thr Leu Ile Ile Phe Thr Cys Llys Phe Ala Arg Leu Gln 
145 15 O 155 160 

Ser Ile Phe Pro Asp Ile Ser Lys Pro Gly. Thr Glu Glin Ala Phe Leu 
1.65 170 175 

Pro Val Thr Ser Pro Ser Lys His Leu Gly Pro Val Thr Leu Pro Lys 
18O 185 19 O 

Thr Gu Thir Wall 
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-continued 

toccaaagag attttgtc.cc actaatggtg tdcc.cat cac ccacactato aaagtaaaag 1980 

ggatgctgag cagatacago gtgcttacct citcago catg actitt catgc tattaaaaga 20 40 

atgcatgtga a 2051 

<210> SEQ ID NO 4 
&2 11s LENGTH 251 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic mutant CD83 sequence 

<400 SEQUENCE: 4 

Met Ser Glin Gly Lieu Gln Leu Lleu Phe Leu Gly Cys Ala Cys Ser Lieu 
1 5 10 15 

Ala Pro Ala Met Ala Met Arg Glu Val Thr Val Ala Cys Ser Glu Thr 
2O 25 30 

Ala Asp Leu Pro Cys Thr Ala Pro Trp Asp Pro Gln Leu Ser Tyr Ala 
35 40 45 

Val Ser Trp Ala Lys Val Ser Glu Ser Gly Thr Glu Ser Val Glu Leu 
50 55 60 

Pro Glu Ser Lys Glin Asn. Ser Ser Phe Glu Ala Pro Arg Arg Arg Ala 
65 70 75 8O 

Tyr Ser Leu Thir Ile Glin Asn Thr Thr Ile Cys Ser Ser Gly Thr Tyr 
85 90 95 

Arg Cys Ala Leu Glin Glu Lieu Gly Gly Glin Arg Asn Lieu Ser Gly Thr 
100 105 110 

Val Val Leu Lys Val Thr Gly Cys Pro Lys Glu Ala Thr Glu Ser Thr 
115 120 125 

Phe Arg Lys Tyr Arg Ala Glu Ala Val Lieu Lleu Phe Ser Lieu Val Val 
130 135 1 4 0 

Phe Tyr Leu Thr Leu Ile Ile Phe Thr Cys Llys Phe Ala Arg Leu Gln 
145 15 O 155 160 

Ser Ile Phe Pro Asp Ile Ser Lys Pro Gly. Thr Glu Glin Ala Phe Leu 
1.65 170 175 

Pro Val Thr Ser Pro Ser Lys His Leu Gly Pro Val Thr Leu Pro Lys 
18O 185 19 O 

Thr Glu Thr Val Arg Val Gly Ser Pro Leu Val Phe Thr Lys Pro Arg 
195 200 2O5 

Ala His Glin Ile Ser Val Pro Glu Cys His Pro Asp Lys Arg Arg Met 
210 215 220 

Ser Ser Ile Leu Arg Trp Gln Pro Phe Phe Glu Val Leu. His Leu Thr 
225 230 235 240 

Val Gly Ser Thr Leu Leu Pro Asp Thr Gly Ser 
245 250 

<210 SEQ ID NO 5 
&2 11s LENGTH 756 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic mutant CD83 sequence 

<400 SEQUENCE: 5 

atgtc.gcaag goctocagot cotgtttcta ggctg.cgcct gcagoctogc accogcqatg 60 
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-continued 

gc gatgcggg aggtgacggt ggcttgcticc gaga.ccgc.cg acttgccittg cacagc.gc.cc 120 

tggg acco go agctotccita togcagtgtcc tdggcca agg totcc.gagag togg cact gag 18O 

agtgtggagc ticcc.ggagag caa.gcaaaac agotcctitcg aggcc.cccag gagaagg gcc. 240 

tattocct ga C gatccaaaa cactaccatc tdcagotcgg gcaccitacag gtgtgcc citg 3OO 

Caggagct cq gagggCagcg Caacttgagc ggCaccgtgg ttctgaaggt gaCaggatgc 360 

cc caaggaag citacagagtc. aactittcagg aagtacaggg cagaagctgt gttgctottc 420 

totctggttg ttittctacct g acactcatc attittcacct gcaaatttgc acg actacaa 480 

agcatttitcc cagatattitc taaacctggit acggaacaag cittittctitcc agtcaccitcc 540 

ccaa.gcaaac atttggggcc agtgaccott cottaaga cag aaacggtaag agtag gatct 600 

ccactggttt ttacaaagcc aaggg cacat cagat cagtg togcctgaatg ccaccc.ggac 660 

aagagaagaa tagcticcat cotcagatgg caacctttct ttgaagttcct tcaccitgaca 720 

gtgggctoca Cactacticco to acacaggg tottga 756 

<210> SEQ ID NO 6 

<400 SEQUENCE: 6 

OOO 

<210> SEQ ID NO 7 
&2 11s LENGTH 168 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic mutant CD83 sequence 

<400 SEQUENCE: 7 

agagtaggat citccactggit ttttacaaag cca aggg cac atcagat cag totgcctgaa 60 

tgcc accogg acaagagaag aatgagcticc atcct cagat ggcaacctitt citttgaagtic 120 

cittcacct ga cagtgggcto cacac tactic cct gacacag ggtottga 168 

<210 SEQ ID NO 8 
&2 11s LENGTH 55 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic mutant CD83 sequence 

<400 SEQUENCE: 8 

Arg Val Gly Ser Pro Leu Val Phe Thr Lys Pro Arg Ala His Glin Ile 
1 5 10 15 

Ser Val Pro Glu Cys His Pro Asp Lys Arg Arg Met Ser Ser Ile Lieu 
2O 25 30 

Arg Trp Gln Pro Phe Phe Glu Val Leu. His Leu Thr Val Gly Ser Thr 
35 40 45 

Leu Lleu Pro Asp Thr Gly Ser 
50 55 

<210 SEQ ID NO 9 
&2 11s LENGTH 2.05 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 9 
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Met Ser Arg Gly Lieu Gln Leu Lleu Lleu Lleu Ser Cys Ala Tyr Ser Lieu 

Ala Pro Ala Thr Pro Glu Val Lys Val Ala Cys Ser Glu Asp Wall Asp 
2O 25 30 

Leu Pro Cys Thr Ala Pro Trp Asp Pro Glin Val Pro Tyr Thr Val Ser 
35 40 45 

Trp Wall Lys Lieu Lleu Glu Gly Gly Glu Glu Arg Met Glu Thr Pro Glin 
50 55 60 

Glu Asp His Leu Arg Gly Gln His Tyr His Glin Lys Gly Glin Asn Gly 
65 70 75 8O 

Ser Phe Asp Ala Pro Asn. Glu Arg Pro Tyr Ser Lieu Lys Ile Arg Asn 
85 90 95 

Thir Thr Ser Cys Asn Ser Gly Thr Tyr Arg Cys Thr Leu Glin Asp Pro 
100 105 110 

Asp Gly Glin Arg Asn Lieu Ser Gly Lys Val Ile Leu Arg Val Thr Gly 
115 120 125 

Cys Pro Ala Glin Arg Lys Glu Glu Thir Phe Lys Lys Tyr Arg Ala Glu 
130 135 1 4 0 

Ile Val Leu Leu Leu Ala Leu Val Ile Phe Tyr Leu Thir Leu Ile Ile 
145 15 O 155 160 

Phe Thr Cys Llys Phe Ala Arg Leu Glin Ser Ile Phe Pro Asp Phe Ser 
1.65 170 175 

Lys Ala Gly Met Glu Arg Ala Phe Leu Pro Val Thr Ser Pro Asn Lys 
18O 185 19 O 

His Leu Gly Leu Val Thr Pro His Lys Thr Glu Leu Val 
195 200 2O5 

<210> SEQ ID NO 10 
&2 11s LENGTH 2574 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 10 

CCtggC gCag cc.gcagcago gacgc gag.cg aactcgg.ccg ggc.ccggg.cg C gCggggg.cg 60 

ggacgc.gcac gcggcgaggg C gg.cgggtga gcc.ggggg.cg gggacggggg cqggacgggg 120 

gCgaaggggg C ggggacggg gg.cgc.ccgcc ggCctaacgg gattaggagg gcgc.gc.cacc 18O 

cgct tcc.gct gcc.cgc.cggg gaatc.ccc.cg ggtgg.cgc.cc agggaagttc cc.gaacgggc 240 

gggCataaaa gqqcagcc.gc gcc gg.cgCCC Cacagctctg. Cagct cqtgg Cagcggcgca 3OO 

gc gcto cago catgtc.gc.gc ggc citccago ttctgcticct gagctg.cgcc tacagcc togg 360 

citcc.cgcgac gocggaggtg aaggtggctt gcticc galaga tigtgg acttig ccctgcaccg 420 

cc.ccctggga toc goaggitt Coctacacgg totcc toggt caagttattg gagggtggtg 480 

aaga gaggat ggagacacco caggaag acc accitcagggg acago actat catcaga agg 540 

ggcaaaatgg ttctitt.cgac goccc caatgaaaggcc cta titc.cctgaag atc.cgaaa.ca 600 

citaccagotg caactcgggg acatacaggit gcactctgca ggaccc.ggat ggg cagagaa 660 

acctaagtgg caaggtgatc ttgagagtga caggatgccc tocacagogt aaagaag aga 720 

cittittaagaa atacagag cq gagattgtcc toctogctggc tict ggittatt ttctacttaa 78O 

cacticatcat titt cacttgt aagtttgcac ggctacagag tatctitccca gatttittcta 840 
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aagctggcat ggaacgagct titt citcc.cag ttacctocco aaataag cat ttagggctag 9 OO 

tgactic citca caagacagaa citgg tatgag caggatttct gcaggttctt cittcc toaag 96.O 

citgaggctica ggggtgtgcc tdtctgttac actggaggag agaagaatga gccitacgctg O20 

aagatggcat cotgttgaagt cottcaccitc actgaaaa.ca totggaaggg gatcc caccc O8O 

cattttctgt ggg caggcct c galaalaccat cacatgacca catagoatga ggccactgct 14 O 

gottct coat ggccaccittt to agc gatgt atgcagotat citggtoa acc toctogacat 200 

tttittcagtc. atataaaag.c tatggtgaga tigcagotgga aaagggtott goggaaatatg 260 

aatgcc.ccca gctggc.ccgt gacagacitcc tagg acago totcc tottctgcatcttgg 320 

ggacatctot ttgaattittctgtgttittgc tigtaccagoc cagatgttitt acgtotggga 38O 

gaaattgaca gatcaagctg tdaga cagtg ggaaatattt agcaaataat titcctggtot 4 40 

galaggtocto citattacitaa gagtaatct gtgtacaaag aaataacaag to gatgaact 5 OO 

attocc cago agggtotttt Catctgggaa agacatc.cat aaagaa.gcaa taaagaagag 560 

tgccacattt atttittatat citatatgtac ttgttcaaaga aggtttgttgt ttittctgctt 62O 

ttgaaatctg. tatctgtagt gagatago at tdtgaactga caggcagoct gga catagag 680 

agggagaaga agt cagagag ggtgacaaga tagaga.gcta tittaatggCC ggctggaaat 740 

gctgggct ga C ggtgcagtc. toggtgctcg cccacttgtc. ccactatot g g g to catgat 800 

Cttgagcaag titcCttctgg togtotgctitt CitcCattgta aaccacaagg Ctgttgcatg 860 

ggctaatgaa gatcatatac gtgaaaatta tittgaaaa.ca tataaag cac tatacagatt 920 

cgaaactcca ttgagt catt atccttgcta tatgatggit gttittgggga tigagagggtg 98O 

citatccattt citcatgttitt coattgtttg aaacaaagaa ggittaccaag aag cotttcc 20 40 

tgtagc ctitc totaggaatt cittittgggga agtgaggaag ccaggtocac ggtotgttct 2100 

tgaagcagta gcc talacaca citccaagata togacacacg ggagcc.gct g g caga aggga 216 O 

cittcacgaag togttgcatgg atgttittagc cattgttggc titt.coctitat caaacttggg 2220 

ccctitcccitt cittggitttcc aaagg cattt attgctgagt tatatgttca citgtc.cccct 228O 

aatattaggg agtaaaacgg ataccaagtt gatttagtgt titttacctot gttcttggctt 234. O 

tdatgttatt aaacgtatgc atgtgaagaa g g g tatttitt citgttittata ttcaacticat 24 OO 

aag actittgg gataggaaaa atgagtaatg gttacitaggc titaatacct g g g to attaca 2460 

taatctgtac aac galacc cc catgatgtaa gtttacctat gtaacaaacc tocacttata 252O 

cc catgaact taaaatgaaa gttaaaaata aaaaacatat acaaataaaa aaaa 2574 

<210> SEQ ID NO 11 
&2 11s LENGTH 239 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 2 OD04 light chain sequence 

<400 SEQUENCE: 11 

Met Asp Met Arg Ala Pro Thr Glin Lieu Lieu Gly Lieu Lleu Lleu Lleu Trip 
1 5 10 15 

Leu Pro Gly Ala Arg Cys Ala Asp Val Val Met Thr Gln Thr Pro Ala 
2O 25 30 

Ser Val Ser Ala Ala Val Gly Gly Thr Val Thr Ile Asn Cys Glin Ala 
35 40 45 
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Ser Glu Ser Ile Ser Asn Tyr Leu Ser Trp Tyr Glin Gln Lys Pro Gly 
50 55 60 

Gln Pro Pro Llys Leu Leu Ile Tyr Arg Thr Ser Thr Leu Ala Ser Gly 
65 70 75 8O 

Val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly. Thr Glu Tyr Thr Leu 
85 90 95 

Thir Ile Ser Gly Val Glin Cys Asp Asp Val Ala Thr Tyr Tyr Cys Glin 
100 105 110 

Cys. Thir Ser Gly Gly Lys Phe Ile Ser Asp Gly Ala Ala Phe Gly Gly 
115 120 125 

Gly Thr Glu Val Val Val Lys Gly Asp Pro Val Ala Pro Thr Val Leu 
130 135 1 4 0 

Leu Phe Pro Pro Ser Ser Asp Glu Val Ala Thr Gly Thr Val Thr Ile 
145 15 O 155 160 

Val Cys Val Ala Asn Lys Tyr Phe Pro Asp Val Thr Val Thr Trp Glu 
1.65 170 175 

Val Asp Gly. Thir Thr Glin Thir Thr Gly Ile Glu Asn Ser Lys Thr Pro 
18O 185 19 O 

Glin Asn. Ser Ala Asp Cys Thr Tyr Asn Lieu Ser Ser Thr Lieu. Thir Lieu 
195 200 2O5 

Thr Ser Thr Glin Tyr Asn Ser His Lys Glu Tyr Thr Cys Llys Val Thr 
210 215 220 

Gln Gly. Thir Thr Ser Val Val Glin Ser Phe Ser Arg Lys Asn Cys 
225 230 235 

<210> SEQ ID NO 12 
&2 11s LENGTH T20 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 2 OD04 anti-CD83 light chain 

sequence 

<400 SEQUENCE: 12 

atggacatga gggcc.cccac toagctgctg g g g citcc toc togctotggct cocaggtgcc 60 

agatgtgc.cg atgtcgtgat gacco agact coagc citcc.g. t gtctgcago totgg gaggc 120 

acagtcacca totaattgcca ggc.ca.gtgaa agcattagca act actitatic ctdgtat cag 18O 

cagaalaccag ggcago citcc caagctocto atctacagga catcc actot go catctggg 240 

gtotcatcgc ggttcaaagg cagtggat.ct g g g acagagt acact citcac catcagoggc 3OO 

gtgcagtgtg acgatgttgc cacttactac totcaatgca cittctggtgg gaagttcatt 360 

agtgatggtg Ctgcttitcgg C ggagggacc gaggtggtgg toaaaggtga to Cagttgca 420 

cc tactgtcc toctottc.cc accatctago gatgaggtgg caactggaac agt caccatc 480 

gtgttgttgttgg cqaataaata cittitc.ccg at gtcaccgtoa cct gg gaggt ggatggcacc 540 

acco aaacaa citggcatcga galacagtaaa acaccgcaga attctgcaga ttgtacctac 600 

aaccitcagoa gcactctgac act gaccago acacagtaca acago cacaa agagtacacc 660 

tgcaaggtga cccagggcac gacct cagtc gttccagagct tcagtag gala gaactgttaa 720 

<210> SEQ ID NO 13 
&2 11s LENGTH 45.4 
&212> TYPE PRT 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 2 OD04 heavy chain sequence 

<400 SEQUENCE: 13 

Met Glu Thr Gly Lieu Arg Trp Lieu Lleu Lieu Val Ala Wall Leu Lys Gly 
1 5 10 15 

Val Glin Cys Glin Ser Val Glu Glu Ser Gly Gly Arg Leu Val Thr Pro 
2O 25 30 

Gly Thr Pro Leu Thir Leu Thir Cys Thr Val Ser Gly Phe Ser Leu Ser 
35 40 45 

Asn Asn Ala Ile Asn Trp Val Arg Glin Ala Pro Gly Lys Gly Lieu Glu 
50 55 60 

Trp Ile Gly Tyr Ile Trp Ser Gly Gly Leu Thir Tyr Tyr Ala Asn Trp 
65 70 75 8O 

Ala Glu Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr Thr Val Asp Leu 
85 90 95 

Lys Met Thr Ser Pro Thr Ile Glu Asp Thr Ala Thr Tyr Phe Cys Ala 
100 105 110 

Arg Gly Ile Asn. Asn. Ser Ala Leu Trp Gly Pro Gly. Thir Lieu Val Thr 
115 120 125 

Val Ser Ser Gly Gln Pro Lys Ala Pro Ser Val Phe Pro Leu Ala Pro 
130 135 1 4 0 

Cys Cys Gly Asp Thr Pro Ser Ser Thr Val Thr Leu Gly Cys Leu Val 
145 15 O 155 160 

Lys Gly Tyr Leu Pro Glu Pro Val Thr Val Thir Trp Asn Ser Gly. Thr 
1.65 170 175 

Leu Thr Asn Gly Val Arg Thr Phe Pro Ser Val Arg Glin Ser Ser Gly 
18O 185 19 O 

Leu Tyr Ser Leu Ser Ser Val Val Ser Val Thir Ser Ser Ser Glin Pro 
195 200 2O5 

Val Thr Cys Asn Val Ala His Pro Ala Thr Asn Thr Lys Val Asp Lys 
210 215 220 

Thr Val Ala Pro Ser Thr Cys Ser Lys Pro Thr Cys Pro Pro Pro Glu 
225 230 235 240 

Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp 
245 250 255 

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp 
260 265 27 O 

Val Ser Glin Asp Asp Pro Glu Val Glin Phe Thir Trp Tyr Ile Asin Asn 
275 280 285 

Glu Glin Val Arg Thr Ala Arg Pro Pro Leu Arg Glu Glin Glin Phe Asn 
29 O 295 3OO 

Ser Thr Ile Arg Val Val Ser Thr Leu Pro Ile Ala His Glin Asp Trp 
305 310 315 320 

Leu Arg Gly Lys Glu Phe Lys Cys Lys Wal His Asn Lys Ala Lieu Pro 
325 330 335 

Ala Pro Ile Glu Lys Thir Ile Ser Lys Ala Arg Gly Glin Pro Leu Glu 
340 345 35 O 

Pro Llys Val Tyr Thr Met Gly Pro Pro Arg Glu Glu Leu Ser Ser Arg 
355 360 365 

Ser Val Ser Leu Thr Cys Met Ile Asin Gly Phe Tyr Pro Ser Asp Ile 
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&2 11s LENGTH 2.38 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 11G05 light chain sequence 

<400 SEQUENCE: 15 

Met Asp Thr Arg Ala Pro Thr Glin Lieu Lieu Gly Lieu Lleu Lleu Lleu Trip 
1 5 10 15 

Leu Pro Gly Ala Arg Cys Ala Asp Val Val Met Thr Gln Thr Pro Ala 
2O 25 30 

Ser Val Ser Ala Ala Val Gly Gly Thr Val Thr Ile Asn Cys Glin Ser 
35 40 45 

Ser Lys Asn Val Tyr Asn. Asn. Asn Trp Lieu Ser Trp Phe Glin Glin Lys 
50 55 60 

Pro Gly Glin Pro Pro Lys Leu Leu Ile Tyr Tyr Ala Ser Thr Leu Ala 
65 70 75 8O 

Ser Gly Val Pro Ser Arg Phe Arg Gly Ser Gly Ser Gly Thr Glin Phe 
85 90 95 

Thr Leu Thir Ile Ser Asp Val Glin Cys Asp Asp Ala Ala Thr Tyr Tyr 
100 105 110 

Cys Ala Gly Asp Tyr Ser Ser Ser Ser Asp Asn Gly Phe Gly Gly Gly 
115 120 125 

Thr Glu Val Val Val Lys Gly Asp Pro Val Ala Pro Thr Val Leu Leu 
130 135 1 4 0 

Phe Pro Pro Ser Ser Asp Glu Val Ala Thr Gly Thr Val Thr Ile Val 
145 15 O 155 160 

Cys Val Ala Asn Lys Tyr Phe Pro Asp Val Thr Val Thr Trp Glu Val 
1.65 170 175 

Asp Gly. Thir Thr Gln Thr Thr Gly Ile Glu Asn Ser Lys Thr Pro Glin 
18O 185 19 O 

Asn Ser Ala Asp Cys Thr Tyr Asn Leu Ser Ser Thr Leu Thr Leu Thr 
195 200 2O5 

Ser Thr Glin Tyr Asn Ser His Lys Glu Tyr Thr Cys Lys Val Thr Glin 
210 215 220 

Gly. Thir Thr Ser Val Val Glin Ser Phe Ser Arg Lys Asn Cys 
225 230 235 

<210> SEQ ID NO 16 
&2 11s LENGTH 717 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 11G05 anti-CD83 light chain 

sequence 

<400 SEQUENCE: 16 

atggacacca gggcc.cccac toagctgctg g g g citcc toc togctotggct cocaggtgcc 60 

agatgtgc.cg acgtogtoat gacco agact coagc citcc.g. t gtctgcago totgg gaggc 120 

acagtcacca totaattgcca gtc.cagtaag aatgtttata ataacaact g gttatcc togg 18O 

tittcagoaga aaccagggca gccitc.ccaag citcct gatct attatgcatc. cactctggca 240 

totggggtoc catc.gc.ggitt cagaggcagt ggatctggga cacagttcac totcaccatt 3OO 

agcgacgtgc agtgttgacga tigctgccact tactact.gtg caggc gatta tagtag tagt 360 
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agtgataatg gtttcggcgg agg gaccgag gtggtggtoa aaggtgatcc agttgcacct 420 

actgtc.citcc tottcc cacc atctagogat gaggtggcaa citggaac agt cac catcgtg 480 

tgtgtggcga ataaatacitt tocc gatgtc. accgt.cacct gggaggtgga tiggcaccacc 540 

caaacaactg gcatc.gagaa cagtaaaa.ca cc.gcagaatt citgcagattig tacctacaac 600 

citcago agca citctgacact gaccago.aca cagtacaa.ca gcc acaaaga gtacaccitgc 660 

aaggtgaccc agggcacgac citcagtcg to cagagct tca gtaggaagaa citgttaa 717 

<210 SEQ ID NO 17 
&2 11s LENGTH 452 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 11G05 heavy chain sequence 

<400 SEQUENCE: 17 

Met Glu Thr Gly Lieu Arg Trp Lieu Lleu Lieu Val Ala Wall Leu Lys Gly 
1 5 10 15 

Val Glin Cys Glin Ser Val Glu Glu Ser Gly Gly Arg Leu Val Thr Pro 
2O 25 30 

Gly Thr Pro Leu Thir Leu Thir Cys Thr Val Ser Gly Phe Thr Ile Ser 
35 40 45 

Asp Tyr Asp Leu Ser Trp Val Arg Glin Ala Pro Gly Glu Gly Lieu Lys 
50 55 60 

Tyr Ile Gly Phe Ile Ala Ile Asp Gly Asn Pro Tyr Tyr Ala Thr Trp 
65 70 75 8O 

Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr Thr Val Asp Leu 
85 90 95 

Lys Ile Thr Ala Pro Thr Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala 
100 105 110 

Arg Gly Ala Gly Asp Leu Trp Gly Pro Gly Thr Leu Val Thr Val Ser 
115 120 125 

Ser Gly Glin Pro Lys Ala Pro Ser Val Phe Pro Leu Ala Pro Cys Cys 
130 135 1 4 0 

Gly Asp Thr Pro Ser Ser Thr Val Thr Leu Gly Cys Leu Val Lys Gly 
145 15 O 155 160 

Tyr Leu Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Thr Leu Thr 
1.65 170 175 

Asn Gly Val Arg Thr Phe Pro Ser Val Arg Glin Ser Ser Gly Leu Tyr 
18O 185 19 O 

Ser Leu Ser Ser Wal Wal Ser Wall Thir Ser Ser Ser Glin Pro Wall Thr 
195 200 2O5 

Cys Asn Val Ala His Pro Ala Thr Asn Thr Lys Val Asp Llys Thr Val 
210 215 220 

Ala Pro Ser Thr Cys Ser Lys Pro Thr Cys Pro Pro Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Llys Pro Lys Asp Thr Leu 
245 250 255 

Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
260 265 27 O 

Gln Asp Asp Pro Glu Val Glin Phe Thr Trp Tyr Ile Asn Asn Glu Gln 
275 280 285 
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Val Arg Thr Ala Arg Pro Pro Leu Arg Glu Gln Glin Phe Asin Ser Thr 
29 O 295 3OO 

Ile Arg Val Val Ser Thr Lieu Pro Ile Ala His Glin Asp Trp Lieu Arg 
305 310 315 320 

Gly Lys Glu Phe Lys Cys Lys Val His Asn Lys Ala Lieu Pro Ala Pro 
325 330 335 

Ile Glu Lys Thir Ile Ser Lys Ala Arg Gly Glin Pro Leu Glu Pro Lys 
340 345 35 O 

Val Tyr Thr Met Gly Pro Pro Arg Glu Glu Leu Ser Ser Arg Ser Val 
355 360 365 

Ser Leu Thr Cys Met Ile Asn Gly Phe Tyr Pro Ser Asp Ile Ser Val 
370 375 38O 

Glu Trp Glu Lys Asn Gly Lys Ala Glu Asp Asn Tyr Lys Thir Thr Pro 
385 390 395 400 

Ala Val Lieu. Asp Ser Asp Gly Ser Tyr Phe Leu Tyr Asn Lys Lieu Ser 
405 410 415 

Val Pro Thr Ser Glu Trp Glin Arg Gly Asp Val Phe Thr Cys Ser Val 
420 425 43 O 

Met His Glu Ala Leu. His Asn His Tyr Thr Gln Lys Ser Ile Ser Arg 
435 4 40 4 45 

Ser Pro Gly Lys 
450 

<210> SEQ ID NO 18 
&2 11s LENGTH 1356 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 11G05 anti-CD83 heavy chain 

sequence 

<400 SEQUENCE: 18 

atggagacag goctogc gctg gottctocto gtc.gctdtgc ticaaaggtgt coagtgtcag 60 

togg toggagg agtc.cggggg togcctgg to acgc.ctggga caccc.ctgac acticaccitgc 120 

acagtc.tctg gattcaccat cagtgactac gacittgagct ggg to cqcca ggcto caggg 18O 

gaggggct ga aatacatcgg attcattgct attgatggta accoatact a cqc gacct gg 240 

gcaaaaggcc gattcaccat citccaaaacc to gaccacgg toggatctgaa aatcaccgct 3OO 

cc.gacaa.ccg aagacacggc cacgtatttctgtgccagag ggg cagggga cct citggggc 360 

ccaggg acco togtoaccgt citcttcaggg caaccita agg citc catcagt citt.cccactg 420 

gcc.ccctgct gcgggg acac accotctago acggtgacct toggctgcct g g toaaaggc 480 

tacctoccgg agc.cagtgac cqtgacctgg aactcgggca cccitcaccala togggg tacgc 540 

acct tcc.cgt cogtc.cggca gtc.cticaggc citctact.cgc tigagcagogt ggtgagcgtg 600 

acct caag ca gcc agc.ccgt cacct gcaac gtggcccacc cagocaccala caccaaagtg 660 

gacaag accg ttgc.gc.cc to gacatgcago aagcc cacgt gcc caccc.cc tdaactcctg 720 

gggggaccgt citgtc.ttcat citt.ccc.ccca aaaccolaagg acaccct cat gatctoacgc 78O 

accocc gagg to acatgcgt ggtggtggac gtgagcc agg atgaccc.cga ggtgcagttc 840 

acatggtaca taaacaacga gcaggtgcgc accgc.ccggc cqc.cgctac g g gag cagoag 9 OO 

ttcaa.ca.gca C gatcc.gc.gt ggtoagcacc citc.cc catcg cqcaccagga citggctgagg 96.O 
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ggcaaggagt toaagtgcaa agtccacaac aaggcactcc cqgcc cc cat cqagaaaacc 1020 

atctocaaag ccagagggca gcc cc to gag cc.gaaggtot acaccatggg cccitcc.ccgg 1080 

gaggagct ga gcagoagg to ggtoagcc to acctgcatga toaacggctt citaccct tcc 1140 

gaCatctogg toggagtggga gaagaacggg aaggcagagg acaactacala gaccacgc.cg 1200 

gcc.gtgctgg acagogacgg citcc tact to citctacaa.ca agctotcagt gcc cacgagt 1260 

gagtgg cago gggg.cgacgt citt cacct gc ticcgtgatgc acgaggc citt gcacalaccac 1320 

tacacgcaga agticcatcto cogct citcc g g gtaaa 1356 

<210 SEQ ID NO 19 
&2 11s LENGTH 2.38 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (1) . . . (238) 
<223> OTHER INFORMATION: Xaa = any amino acid 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 14C12 light chain sequence 

<400 SEQUENCE: 19 

Met Asp Xaa Arg Ala Pro Thr Glin Lieu Lieu Gly Lieu Lleu Lleu Lleu Trip 
1 5 10 15 

Leu Pro Gly Ala Arg Cys Ala Leu Val Met Thr Gln Thr Pro Ala Ser 
2O 25 30 

Val Ser Ala Ala Val Gly Gly. Thr Val Thr Ile Asn Cys Glin Ser Ser 
35 40 45 

Glin Ser Val Tyr Asp Asn Asp Glu Lieu Ser Trp Tyr Glin Glin Lys Pro 
50 55 60 

Gly Glin Pro Pro Lys Lieu Lleu. Ile Tyr Lieu Ala Ser Lys Lieu Ala Ser 
65 70 75 8O 

Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glin Phe Ala 
85 90 95 

Lieu. Thir Ile Ser Gly Val Glin Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 
100 105 110 

Glin Ala Thr His Tyr Ser Ser Asp Trp Tyr Leu Thr Phe Gly Gly Gly 
115 120 125 

Thr Glu Val Val Val Lys Gly Asp Pro Val Ala Pro Thr Val Leu Leu 
130 135 1 4 0 

Phe Pro Pro Ser Ser Asp Glu Val Ala Thr Gly Thr Val Thr Ile Val 
145 15 O 155 160 

Cys Val Ala Asn Lys Tyr Phe Pro Asp Val Thr Val Thr Trp Glu Val 
1.65 170 175 

Asp Gly. Thir Thr Gln Thr Thr Gly Ile Glu Asn Ser Lys Thr Pro Glin 
18O 185 19 O 

Asn Ser Ala Asp Cys Thr Tyr Asn Leu Ser Ser Thr Leu Thr Leu Thr 
195 200 2O5 

Ser Thr Glin Tyr Asn Ser His Lys Glu Tyr Thr Cys Lys Val Thr Glin 
210 215 220 

Gly. Thir Thr Ser Val Val Glin Ser Phe Ser Arg Lys Asn Cys 
225 230 235 

<210> SEQ ID NO 20 
&2 11s LENGTH 717 
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-continued 

&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 14C12 anti-CD83 light chain 

sequence 

<400 SEQUENCE: 20 

atggacatra g g gcc.cccac toagctgctg g g g citcc toc togctotggct cocaggtgcc 60 

agatgtgc.cc ttgttgatgac coagacitcca gcc to cqtgt citgcagotgt gggaggcaca 120 

gtoaccatca attgcc agtc. cagtcagagt gtttatogata acgac gaatt atcctggitat 18O 

cago agaaac Cagggcagoc toccaagcto citgat citatc togcatccala gttggcatct 240 

ggggtoccat coc gattcaa agg cagtgga totgggacac agttcgctot cac catcago 3OO 

ggcgtgcagt gtgacgatgc tigccacttac tactgtcaag ccact catta tagtagt gat 360 

tggitat citta cittitcggcgg agg gaccgag gtggtggtoa aaggtgatcc agttgcacct 420 

actgtc.citcc tottcc cacc atctagogat gaggtggcaa citggaac agt cac catcgtg 480 

tgtgtggcga ataaatacitt tocc gatgtc. accgt.cacct gggaggtgga tiggcaccacc 540 

caaacaactg gcatc.gagaa cagtaaaa.ca cc.gcagaatt citgcagattig tacctacaac 600 

citcago agca citctgacact gaccago.aca cagtacaa.ca gcc acaaaga gtacaccitgc 660 

aaggtgaccc agggcacgac citcagtcg to cagagct tca gtaggaagaa citgttaa 717 

<210> SEQ ID NO 21 
&2 11s LENGTH 45.4 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 14C12 heavy chain sequence 

<400 SEQUENCE: 21 

Met Glu Thr Gly Lieu Arg Trp Lieu Lleu Lieu Val Ala Wall Leu Lys Gly 
1 5 10 15 

Val His Cys Glin Ser Val Glu Glu Ser Gly Gly Arg Leu Val Thr Pro 
2O 25 30 

Gly Thr Pro Leu Thir Leu Thir Cys Thr Ala Ser Gly Phe Ser Arg Ser 
35 40 45 

Ser Tyr Asp Met Ser Trp Val Arg Glin Ala Pro Gly Lys Gly Lieu Glu 
50 55 60 

Trp Val Gly Val Ile Ser Thr Ala Tyr Asn Ser His Tyr Ala Ser Trp 
65 70 75 8O 

Ala Lys Gly Arg Phe Thr Ile Ser Arg Thr Ser Thr Thr Val Asp Leu 
85 90 95 

Lys Met Thr Ser Leu Thir Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala 
100 105 110 

Arg Gly Gly Ser Trp Lieu. Asp Leu Trp Gly Glin Gly. Thir Lieu Val Thr 
115 120 125 

Val Ser Ser Gly Gln Pro Lys Ala Pro Ser Val Phe Pro Leu Ala Pro 
130 135 1 4 0 

Cys Cys Gly Asp Thr Pro Ser Ser Thr Val Thr Leu Gly Cys Leu Val 
145 15 O 155 160 

Lys Gly Tyr Leu Pro Glu Pro Val Thr Val Thir Trp Asn Ser Gly. Thr 
1.65 170 175 

Leu Thr Asn Gly Val Arg Thr Phe Pro Ser Val Arg Glin Ser Ser Gly 
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18O 185 19 O 

Leu Tyr Ser Leu Ser Ser Val Val Ser Val Thir Ser Ser Ser Glin Pro 
195 200 2O5 

Val Thr Cys Asn Val Ala His Pro Ala Thr Asn Thr Lys Val Asp Lys 
210 215 220 

Thr Val Ala Pro Ser Thr Cys Ser Lys Pro Thr Cys Pro Pro Pro Glu 
225 230 235 240 

Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp 
245 250 255 

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp 
260 265 27 O 

Val Ser Glin Asp Asp Pro Glu Val Glin Phe Thir Trp Tyr Ile Asin Asn 
275 280 285 

Glu Glin Val Arg Thr Ala Arg Pro Pro Leu Arg Glu Glin Glin Phe Asn 
29 O 295 3OO 

Ser Thr Ile Arg Val Val Ser Thr Leu Pro Ile Ala His Glin Asp Trp 
305 310 315 320 

Leu Arg Gly Lys Glu Phe Lys Cys Lys Wal His Asn Lys Ala Lieu Pro 
325 330 335 

Ala Pro Ile Glu Lys Thir Ile Ser Lys Ala Arg Gly Glin Pro Leu Glu 
340 345 35 O 

Pro Llys Val Tyr Thr Met Gly Pro Pro Arg Glu Glu Leu Ser Ser Arg 
355 360 365 

Ser Val Ser Leu Thr Cys Met Ile Asin Gly Phe Tyr Pro Ser Asp Ile 
370 375 38O 

Ser Val Glu Trp Glu Lys Asn Gly Lys Ala Glu Asp Asn Tyr Lys Thr 
385 390 395 400 

Thr Pro Ala Val Lieu. Asp Ser Asp Gly Ser Tyr Phe Leu Tyr Asn Lys 
405 410 415 

Leu Ser Val Pro Thr Ser Glu Trp Glin Arg Gly Asp Val Phe Thr Cys 
420 425 43 O 

Ser Val Met His Glu Ala Leu. His Asn His Tyr Thr Gln Lys Ser Ile 
435 4 40 4 45 

Ser Arg Ser Pro Gly Lys 
450 

<210> SEQ ID NO 22 
&2 11s LENGTH 1362 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: A synthetic 14C12 anti-CD83 heavy chain 

sequence 

<400 SEQUENCE: 22 

Ala Thr Gly Gly Ala Gly Ala Cys Ala Gly Gly Cys Cys Thr Gly Cys 
1 5 10 15 

Gly Cys Thr Gly Gly Cys Thr Thr Cys Thr Cys Cys Thr Gly Gly. Thr 
2O 25 30 

Cys Gly Cys Thr Gly Thr Gly Cys Thr Cys Ala Ala Ala Gly Gly. Thr 
35 40 45 

Gly Thr Cys Cys Ala Cys Thr Gly Thr Cys Ala Gly Thr Cys Gly Gly 
50 55 60 
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Thr Gly Gly Ala Gly Gly Ala Gly Thr Cys Cys Gly Gly Gly Gly Gly 
65 70 75 8O 

Thr Cys Gly Cys Cys Thr Gly Gly Thr Cys Ala Cys Gly Cys Cys Thr 
85 90 95 

Gly Gly Gly Ala Cys Ala Cys Cys Cys Cys Thr Gly Ala Cys Ala Cys 
100 105 110 

Thr Cys Ala Cys Cys Thr Gly Cys Ala Cys Ala Gly Cys Cys Thr Cys 
115 120 125 

Thr Gly Gly Ala Thr Thr Cys Thr Cys Cys Cys Gly Cys Ala Gly Cys 
130 135 1 4 0 

Ala Gly Cys Thr Ala Cys Gly Ala Cys Ala Thr Gly Ala Gly Cys Thr 
145 15 O 155 160 

Gly Gly Gly Thr Cys Cys Gly Cys Cys Ala Gly Gly Cys Thr Cys Cys 
1.65 170 175 

Ala Gly Gly Gly Ala Ala Gly Gly Gly Gly Cys Thr Gly Gly Ala Ala 
18O 185 19 O 

Thr Gly Gly Gly Thr Cys Gly Gly Ala Gly Thr Cys Ala Thr Thr Ala 
195 200 2O5 

Gly Thr Ala Cys Thr Gly Cys Thr Thr Ala Thr Ala Ala Cys Thr Cys 
210 215 220 

Ala Cys Ala Cys Thr Ala Cys Gly Cys Gly Ala Gly Cys Thr Gly Gly 
225 230 235 240 

Gly Cys Ala Ala Ala Ala Gly Gly Cys Cys Gly Ala Thir Thr Cys Ala 
245 250 255 

Cys Cys Ala Thr Cys Thr Cys Cys Ala Gly Ala Ala Cys Cys Thr Cys 
260 265 27 O 

Gly Ala Cys Cys Ala Cys Gly Gly Thr Gly Gly Ala Thr Cys Thr Gly 
275 280 285 

Ala Ala Ala Ala Thr Gly Ala Cys Cys Ala Gly Thr Cys Thr Gly Ala 
29 O 295 3OO 

Cys Ala Ala Cys Cys Gly Ala Ala Gly Ala Cys Ala Cys Gly Gly Cys 
305 310 315 320 

Cys Ala Cys Cys Thr Ala Thr Thr Thr Cys Thr Gly Thr Gly Cys Cys 
325 330 335 

Ala Gly Ala Gly Gly Gly Gly Gly Thr Ala Gly. Thir Thr Gly Gly Thr 
340 345 35 O 

Thr Gly Gly Ala Thr Cys Thr Cys Thr Gly Gly Gly Gly Cys Cys Ala 
355 360 365 

Gly Gly Gly Cys Ala Cys Cys Cys Thr Gly Gly Thr Cys Ala Cys Cys 
370 375 38O 

Gly Thr Cys Thr Cys Cys Thr Cys Ala Gly Gly Gly Cys Ala Ala Cys 
385 390 395 400 

Cys Thr Ala Ala Gly Gly Cys Thr Cys Cys Ala Thr Cys Ala Gly. Thr 
405 410 415 

Cys. Thir Thr Cys Cys Cys Ala Cys Thr Gly Gly Cys Cys Cys Cys Cys 
420 425 43 O 

Thr Gly Cys Thr Gly Cys Gly Gly Gly Gly Ala Cys Ala Cys Ala Cys 
435 4 40 4 45 

Cys Cys Thr Cys Thr Ala Gly Cys Ala Cys Gly Gly Thr Gly Ala Cys 
450 455 460 

Cys Thr Thr Gly Gly Gly Cys Thr Gly Cys Cys Thr Gly Gly Thr Cys 
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465 

Ala 

Ala 

Gly 
545 

Gly 
625 

Gly 
705 

Ala 

Gly 
785 

Ala 

Gly 

Ala 

Gly 
865 

Ala 

Gly 

Thr 

Thr 
530 

Thr 
610 

Thr 

Ala 
69 O. 

Thr 

Thr 

Thr 

Cys 
770 

Thr 

Thr 

Thr 
85 O 

Ala 

Ala 

Cys 

Gly 
515 

Cys 

Ala 

Gly 

Cys 

Gly 
595 

Cys 

Cys 

Cys 

Cys 

Cys 
675 

Thr 

Gly 

Cys 

Gly 

Cys 
755 

Cys 

Gly 

Cys 
5 OO 

Gly 

Ala 

Cys 

Gly 

Thr 

Thr 

Ala 

Ala 

Ala 

Cys 
660 

Gly 

Gly 

Cys 

Cys 

Thr 
740 

Ala 

Cys 

Ala 
820 

Ala 

Gly 

Gly 
485 

Ala 

Ala 

Cys 

Cys 

Cys 
565 

Ala 

Gly 

Ala 

Cys 

Cys 
645 

Ala 

Thr 

Cys 

Cys 

Thr 
725 

Cys 

Ala 

Thr 

Cys 

Gly 
805 

Gly 

Gly 

Thr 

Ala 

470 

Gly 

Ala 

Thr 
550 

Ala 

Gly 

Gly 

Cys 
630 

Ala 

Thr 

Ala 

Cys 
710 

Gly 

Thr 

Ala 

Cys 
790 

Thr 

Gly 

Ala 

Gly 
870 

Thr 

Thr 

Ala 
535 

Thr 

Gly 

Thr 

Thr 

Cys 
615 

Thr 

Ala 

Gly 

Gly 
695 

Ala 

Gly 

Thr 

Ala 

Ala 
775 

Thr 

Cys 
855 

Gly 

Ala 

Gly 

Thr 

Ala 

Gly 
600 

Ala 

Gly 

Ala 

Gly 

Cys 
680 

Cys 
760 

Thr 

Gly 

Ala 

Gly 
840 

Ala 

Thr 

Ala 
505 

Gly 
585 

Ala 

Gly 

Gly 

Thr 
665 

Gly 

Ala 

Gly 

Ala 
745 

Gly 

Gly 

Thr 

Gly 
825 

Thr 

Gly 

Cys 
490 

Gly 

Gly 

Cys 
570 

Ala 

Cys 
650 

Gly 

Gly 
730 

Thr 

475 

Thr 

Gly 

Gly 

Gly 
555 

Thr 

Thr 

Ala 
635 

Gly 

Cys 
715 

Gly 

Ala 

Thr 

57 

-continued 

Gly 

Gly 

Gly 
540 

Thr 

Gly 

Gly 

Ala 

Ala 

Ala 

Cys 
7 OO 

Ala 

Thr 

Ala 

Cys 

Gly 

Thr 

Thr 

Thr 

Ala 
860 

Cys 

Thr 

Cys 
525 

Gly 

Ala 

Ala 

Thr 
605 

Gly 

Gly 

Thr 
685 

Thr 

Gly 
765 

Thr 

Thr 

Gly 

Gly 

Thr 
845 

Ala 

Gly 
51O. 

Ala 

Thr 

Gly 

Gly 
59 O 

Gly 

Cys 

Thr 

Ala 
67 O 

Cys 

Cys 
750 

Gly 

Cys 

Cys 

Gly 

Ala 

Cys 

Ala 

Cys 

Gly 
495 

Ala 

Cys 

Ala 

Gly 

Gly 
575 

Cys 

Ala 

Cys 

Cys 

Ala 

Ala 

Ala 

Ala 
815 

Cys 

Ala 

Ala 

Cys 

480 

Gly 

Cys 

Cys 

Cys 

Thr 
560 

Cys 

Ala 

Cys 

Cys 

Gly 
640 

Ala 

Gly 

Ala 

Ala 
720 

Thr 

Cys 

Cys 

Cys 

Cys 

Cys 

Cys 

Cys 

Cys 

Gly 
88O 
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Gly Gly 

Ala Gly 

Thr Cys 
930 

Cys Gly 
945 

Cys Thr 

Cys Ala 

Gly Cys 
1010 

Cys Cys 
1025 

Ala Gly 

Cys Cys 

Thr Gly 

Gly Gly 
1090 

Thr Cys 
1105 

Gly Cys 

Cys Thr 

Thr Cys 

Ala Gly 
1170 

Gly Gly 
1185 

Ala Cys 

Ala Cys 

Cys Thr Thr Cys Cys Thr Cys 

Cys 

Ala 

Cys 
915 

Ala 

Cys 

Gly 

Ala 

Ala 
995 

Cys 

Ala 

Gly 

Gly 

885 

Gly Cys Ala Gly Cys 

Ala Cys Gly Ala Thr 
920 

Gly Cys Ala Cys Cys 
935 

950 

965 

Ala Gly Thr Gly Cys 

Cys Ala Ala Gly Gly 
10 OO 

Cys Cys Cys Ala Thr 
1015 

Thr Cys Thr Cys Cys 
1030 

Gly Cys Ala Gly Cys 
1045 

Ala Ala Gly Gly Thr 
1060 

Ala 
905 

Ala 
985 

Cys 

Cys 

Cys 

Cys 
890 

Gly 

Cys 

Thr 

Gly 

Thr 

Gly 

Gly 
955 

Ala 

Ala 

Ala 

Ala 
1035 
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Cys Thr Ala Cys Gly 
895 

Thr Cys Ala Ala Cys 
910 

Cys Gly. Thr Gly Gly 
925 

Cys Cys Cys Ala Thr 
940 

Ala Cys Thr Gly Gly 
96.O 

Gly Gly Ala Gly Thr 
975 

Gly Thr Cys Cys Ala 
99 O 

Thr Cys Cys Cys Gly 
1005 

Gly Ala Ala Ala Ala 
1020 

Gly Cys Cys Ala Gly 
1040 

Cys Cys Thr Gly Gly Ala Gly 
105 O 1055 

Cys Thr Ala Cys Ala Cys Cys Ala 
1065 1 OFO 

Gly Gly Cys Cys Cys Thr Cys Cys Cys Cys Gly Gly Gly Ala 
1075 

Ala 

Gly 

Ala 

Ala 

Gly 
1155 

1080 

Gly Cys Thr Gly Ala 
1095 

Gly Thr Cys Ala Gly 
1110 

Thr Gly Ala Thr Cys 
1125 

Cys Cys Cys Thr Thr 
1140 

Gly Cys Ala 

1085 

Gly Cys Ala Gly Gly 
1100 

Cys Cys Thr Gly Ala Cys Cys Thr 
1115 1120 

Ala Ala Cys Gly Gly Cys Thr Thr 
1130 

Cys Cys Gly 
1145 

Gly Thr Gly Gly Ala Gly. Thr Gly 
1160 

Ala Ala Cys Gly Gly Gly Ala Ala Gly 

Ala 

Gly 

Ala 

1235 

1175 

Cys Ala Ala Cys Thr Ala Cys Ala 
11.90 11.95 

Cys Cys Gly Gly Cys Cys Gly Thr 
1205 1210 

Gly Cys Gly Ala Cys Gly Gly Cys 
1220 

1240 

1225 

Thir Ala Cys Ala 

Cys Thr Cys Thr Cys Ala Gly Thr Gly Cys Cys 
1250 1255 

1135 

Ala Cys Ala Thr Cys 
1150 

Gly Gly Ala Gly Ala 
1165 

Gly Cys Ala Gly Ala 
118O 

Ala Gly Ala Cys Cys 
1200 

Gly Cys Thr Gly Gly 
1215 

Thr Cys Cys Thr Ala 
1230 

Ala Cys Ala Ala Gly 
1245 

Cys Ala Cys Gly Ala 
1260 

Gly Thr Gly Ala Gly Thr Gly Gly Cys Ala Gly Cys Gly Gly Gly Gly 
1265 1270 1275 1280 

Sep. 23, 2004 
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Cys Gly Ala Cys Gly Thr Cys Thr Thr Cys Ala Cys Cys Thr Gly Cys 
1285 1290 1295 

Thr Cys Cys Gly Thr Gly Ala Thr Gly Cys Ala Cys Gly Ala Gly Gly 
1300 1305 1310 

Cys Cys Thir Thr Gly Cys Ala Cys Ala Ala Cys Cys Ala Cys Thr Ala 
1315 1320 1325 

Cys Ala Cys Gly Cys Ala Gly Ala Ala Gly Thr Cys Cys Ala Thr Cys 
1330 1335 1340 

Thr Cys Cys Cys Gly Cys Thr Cys Thr Cys Cys Gly Gly Gly Thr Ala 
1345 1350 1355 1360 

Ala Ala 

<210> SEQ ID NO 23 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 23 

Ser Tyr Asp Met Thr 
1 5 

<210> SEQ ID NO 24 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 24 

Ser Tyr Asp Met Ser 
1 5 

<210> SEQ ID NO 25 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 25 

Asp Tyr Asp Leu Ser 
1 5 

<210> SEQ ID NO 26 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 26 

Ser Tyr Asp Met Ser 
1 5 

<210 SEQ ID NO 27 
&2 11s LENGTH 8 
&212> TYPE PRT 

<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 27 

Tyr Ala Ser Gly Ser Thr Tyr Tyr 
1 5 

<210> SEQ ID NO 28 
&2 11s LENGTH 8 
&212> TYPE PRT 
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<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 28 

Ser Ser Ser Gly Thr Thr Tyr Tyr 
1 5 

<210 SEQ ID NO 29 
&2 11s LENGTH 8 
&212> TYPE PRT 

<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 29 

Tyr Ala Ser Gly Ser Thr Tyr Tyr 
1 5 

<210 SEQ ID NO 30 
&2 11s LENGTH 8 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 30 

Ala Ile Asp Gly Asn Pro Tyr Tyr 
1 5 

<210> SEQ ID NO 31 
&2 11s LENGTH 8 
&212> TYPE PRT 

<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 31 

Ser Thr Ala Tyr Asn Ser His Tyr 
1 5 

<210> SEQ ID NO 32 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 32 

Glu His Ala Gly Tyr Ser Gly Asp Thr Gly His 
1 5 10 

<210 SEQ ID NO 33 
&2 11s LENGTH 8 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 33 

Glu Gly Ala Gly Val Ser Met Thr 
1 5 

<210> SEQ ID NO 34 
&2 11s LENGTH 8 
&212> TYPE PRT 
<213> ORGANISM: Oryctolagus cuniculus 

<400 SEQUENCE: 34 

Glu Asp Ala Gly Phe Ser Asn Ala 
1 5 

<210 SEQ ID NO 35 
<211& LENGTH 4 
























































