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TABLE I-continued

Ligands of the TNF Superfamily*

New Ligand Symbol Other Names Genbank ID
TNFSF17 Unidentified
TNFSF18 AITRL, GITRL AF125303

*(as of Nov. 1, 1999) Known members of ligands in the TNF superfamily,
taken from the Human Gene Nomenclature Committee at http://222.ge-
ne.ucl.ac.uk/users/hester/tnftop.htm

TABLE 1I

The Collectin Superfamily

Clq Pulmonary surfactant
Mannose-binding protein, protein D

MBL1 conglutinin

Mannose-binding protein, collectin-43

MBL2 CL-L1 20
Pulmonary surfactant ACRP30

protein A Hib27

All collectins are formed as multimers of trimeric sub-
units, each containing a collagenous domain. The C-termi-
nus of each collectin contains a CRD which binds carbo-
hydrates and other ligands. Because of the tight similarities
between the known CRD structures and the extracellular
domains of TNFSF members, it is likely that the CRD of any
collectin could be replaced with the extracellular domain of
any TNFSF member in a structurally compatible manner.

While the present invention has now been described in
terms of certain preferred embodiments, and exemplified
with respect thereto, one skilled in the art will readily
appreciate that various modifications, changes, omissions
and substitutions may be made without departing from the
spirit thereof. It is intended, therefore, that the present
invention be limited solely by the scope of the following
claims.

25

REFERENCES 40

Banchereau, J., and R. M. Steinman. 1998. Dendritic cells
and the control of immunity. Nature 392:245-252.

Bazzoni, F., and B. Beutler. 1996. The tumor necrosis
factor ligand and receptor families. New England Journal of
Medicine 334:1717-1725.

Brown-Augsburger, P., K. Hartshorn, D. Chang, K. Rust,
C. Fliszar, H. G. Welgus, and E. C. Crouch. 1996. Site-
directed mutagenesis of Cys-15 and Cys-20 of pulmonary
surfactant protein D. Expression of a trimeric protein with
altered anti-viral properties. Journal of Biological Chemistry
271:13724-13730.

Chen, C. A., and H. Okayama. 1988. Calcium phosphate-
mediated gene transfer: a highly efficient transfection system
for stably transforming cells with plasmid DNA. Biotech-
niques 6:632-638.

Crouch, E., A. Persson, D. Chang, and J. Heuser. 1994.
Molecular structure of pulmonary surfactant protein D (SP-
D). Journal of Biological Chemistry 269:17311-17319.

Crouch, E., D. Chang, K. Rust, A. Persson, and J. Heuser.
1994. Recombinant pulmonary surfactant protein D. Post-
translational modification and molecular assembly. Journal
of Biological Chemistry 269:15808-15813.

Crouch, E. C. 1998. Structure, biologic properties, and
expression of surfactant protein D (SP-D). Biockimica et
Biophysica Acta 1408:278-289.

Dalum, I, D. M. Butler, M. R. Jensen, P. Hindersson, L.
Steinaa, A. M. Waterston, S. N. Grell, M. Feldmann, H. 1.

45

65

20

Eisner, and S. Mouritsen. 1999. Therapeutic antibodies
elicited by immunization against TNF-alpha. Nature Bio-
technology 17:666-669.

Dhodapkar, M. V., R. M. Steinman, M. Sapp, H. Desai, C.
Fossella, J. Krasovsky, S. M. Donahoe, P. R. Dunbar, V.
Cerundolo, D. F. Nixon, and N. Bhardwaj. 1999. Rapid
generation of broad T-cell immunity in humans after a single
injection of mature dendritic cells. Journal of Clinical Inves-
tigation 104:173-180.

Dong, Q., and J. R. Wright. 1998. Degradation of surfac-
tant protein D by alveolar macrophages. American Journal
of Physiology 274:1.97-105.

Fanslow, W. C., S. Srinivasan, R. Paxton, M. G. Gibson,
M. K. Spriggs, and R. J. Armitage. 1994. Structural char-
acteristics of CD40 ligand that determine biological func-
tion. Seminars in Immunology 6:267-278.

Grell, M., E. Douni, H. Wajant, M. Lohden, M. Clauss, B.
Maxeiner, S. Georgopoulos, W. Lesslauer, G. Kollias, K.
Pfizenmaier, and et al. 1995. The transmembrane form of
tumor necrosis factor is the prime activating ligand of the 80
kDa tumor necrosis factor receptor. Cell 83:793-802.

Gruss, H. I, and S. K. Dower. 1995. Tumor necrosis
factor ligand superfamily: involvement in the pathology of
malignant lymphomas. Blood 85:3378-3404.

Gurunathan, S., K. R. Irvine, C. Y. Wu, J. 1. Cohen, E.
Thomas, C. Prussin, N. P. Restifo, and R. A. Seder. 1998.
CD40 ligand/trimer DNA enhances both humoral and cel-
Iular immune responses and induces protective immunity to
infectious and tumor challenge. Journal of Immunology
161:4563-4571.

Higgins, L. M., S. A. McDonald, N. Whittle, N. Crockett,
J. G. Shields, and T. T. MacDonald. 1999. Regulation of T
cell activation in vitro and in vivo by targeting the OX40-
0X40 ligand interaction: amelioration of ongoing inflam-
matory bowel disease with an OX40-IgG fusion protein, but
not with an OX40 Hgand-IgG fusion protein. Journal of
Immunology 162:486-493.

Hollenbaugh, D., N. J. Chalupny, and A. Aruffo. 1992.
Recombinant globulins: novel research tools and possible
pharmaceuticals. Current Opinion in Immunology 4:216-
219.

Hoppe, H. J., and K. B. Reid. 1994. Collectins-soluble
proteins containing collagenous regions and lectin
domains—and their roles in innate immunity. Protein Sci-
ence 3:1143-1138.

Hoppe, H. J., P. N. Barlow, and K. B. Reid. 1994. A
parallel three stranded alpha-helical bundle at the nucleation
site of collagen triple-helix formation. Febs Letters 344:191-
195.

Kato, K., E. Santana-Sahagun, L. Rassenti, M. Weisman,
N. Tamura, S. Kobayashi, H. Hashimoto, and T. Kipps.
1999. The soluble CD40 ligand sCD154 in systemic lupus
erythematosus. J. Clin. Invest. 104:947-955.

Kehry, M., B. Castle, and P. Hodgkin. 1992. B-cell
activation mediated by interactions with membranes from
helper T cells. In Mechanisms of Lymphocyte Activation
and Immune Regulation IV : Cellular Communications, vol.
323. S. Gupta and T. Waldmann, editors. Plenum Press, New
York. 139.

Kehry, M. R., and B. E. Castle. 1994. Regulation of CD40
ligand expression and use of recombinant CD40 ligand for
studying B cell growth and differentiation. Seminars in
Immunology 6:287-294.

Kikuchi, T., and R. G. Crystal. 1999. Anti-tumor immu-
nity induced by in vivo adenovirus vector-mediated expres-
sion of CD40 ligand in tumor cells. Human Gene Therapy
10:1375-1387.

Kingston, R., R. Kaufman, C. Bebbington, and M. Rolfe.
1999. Amplification using CHO expression vectors. In Cur-
rent Protocols in Molecular Biology, vol. 3. F. Ausubel, R.



US 7,332,298 B2

21

Brent, R. Kingston, D. Moore, J. Seidman, J. Smithe and K.
Struhl, editors. 4 vols. John Wiley & Sons, Inc., New York.
16.14.11-16.14.13.

Klaus, G. G., M. Holman, C. Johnson-Leger, J. R. Chris-
tenson, and M. R. Kehry. 1999. Interaction of B cells with
activated T cells reduces the threshold for CD40-mediated B
cell activation. International Immunology 11:71-79.

Kombluth, R. S., K. Kee, and D. D. Richman. 1998. CD40
ligand (CD 154) stimulation of macrophages to produce
HIV-1-suppressive beta-chemokines. Proceedings of the
National Academy of Sciences of the United States of
America 95:5205-5210.

Kuroki, Y., and D. R. Voelker. 1994. Pulmonary surfactant
proteins. Journal of Biological Chemistry 269:25943-25946.

Kwon, B., B. S. Youn, and B. S. Kwon. 1999. Functions
of newly identified members of the tumor necrosis factor
receptor/ligand superfamilies in lymphocytes. Current Opin-
ion in Immunology. 11.340-345.

Lane, P., T. Brocker, S. Hubele, E. Padovan, A. Lanza-
vecchia, and F. McConnell. 1993. Soluble CD40 ligand can
replace the normal T cell-derived CD40 ligand signal to B
cells in T cell-dependent activation. Journal of Experimental
Medicine 177: 1209-1213.

Lu, I., H. Wiedemann, U. Holmskov, S. Thiel, R. Timpl,
and K. B. Reid. 1993. Structural similarity between lung
surfactant protein D and conglutinin. Two distinct, C-type
lectins containing collagen-like sequences. European Jour-
nal of Biochemistry 215:793-799.

Mach, F., U. Schonbeck, J. Y. Bonnefoy, J. S. Pober, and
P. Libby. 1997. Activation of monocyte/macrophage func-
tions related to acute atheroma complication by ligation of
CD40: induction of collagenase, stromelysin, and tissue
factor. Circulation 96:396-399.

Malik, N., B. W. Greenfield, A. F. Wahl, and P. A. Kiener.
1996. Activation of human monocytes though CD40 induces
matrix metalloproteinases. Journal of Immunology 156:
3952-3960.

Mariani, S. M., B. Matiba, T. Sparna, and P. H. Krammer.
1996. Expression of biologically active mouse and human
CD95/APO-1/Fas ligand in the baculovirus system. Journal
of Immunological Methods 193:63-70.

Mendoza, R. B., M. J. Cantwell, and T. J. Kipps. 1997.
Immunostimulatory effects of a plasmid expressing CD40
ligand (CD 154) on gene immunization. Journal of Immu-
nology 159:5777-5781.

Morris, A. E., R. L. Remmele, Jr., R. Klinke, B. M.
Macduff, W. C. Fanslow, and R. J. Armitage. 1999. Incor-
poration of an isoleucine zipper motif enhances the biologi-
cal activity of soluble CD40L (CD154). Journal of Biologi-
cal Chemistry 274:418-423.

Motwani, M., R. A. White, N. Guo, L. L. Dowler, A. L.
Tauber, and K. N. Sastry. 1995. Mouse surfactant protein-D.
c¢DNA cloning, characterization, and gene localization to
chromosome 14. Journal of Immunology 155:5671-5677.

Oyaizu, N., N. Kayagaki, H. Yagita, S. Pahwa, and Y.
Dcawa. 1997. Requirement of cell-cell contact in the induc-
tion of Jurkat T cell apoptosis: the membrane-anchored but
not soluble form of Fasl. can trigger anti-CD3-induced
apoptosis in Jurkat T cells. Biochemical and Biophysical
Research Communications 238:670-675.

Pietravalle, F., S. Lecoanet-Henchoz, J. P. Aubry, G.
Elson, J. Y. Bonnefoy, and J. F. Gauchat. 1996. Cleavage of
membrane-bound CD40 ligand is not required for inducing
B cell proliferation and differentiation. European Journal of
Immunology 26:725-728.

Pullen, S. S., M. E. Labadia, R. H. Ingraham, S. M.
McWhirter, D. S. Everdeen, T. Alber, J. J. Crute, and M. R.
Kehry. 1999. High-affinity interactions of tumor necrosis
factor receptor-associated factors (TRAFs) and CDA40
require TRAF trimerization and CD40 multimerization. Bio-
chemistry 38:10168-10177.

20

25

30

35

40

45

50

55

60

65

22

Ruiz, S., A. H. Henschen-Edman, H. Nagase, and A. J.
Tenner. 1999. Digestion of Clq collagen-like domain with
MMPs-1,-2,-3, and -9 further defines the sequence involved
in the stimulation of neutrophil superoxide production.
Journal of Leukocyte Biology 66:416-422.

Schneider, P., N. Holler, J. L. Bodmer, M. Hahne, K. Frei,
A. Fontana, and J. Tschopp. 1998. Conversion of membrane-
bound Fas(CD95) ligand to its soluble form is associated
with downregulation of its proapoptotic activity and loss of
liver toxicity. Journal of Experimental Medicine 187:1205-
1213.

Schuchmann, M., S. Hess, P. Bufler, C. Brakebusch, D.
Wallach, A. Porter, G. Riethmuller, and H. Engelmann.
1995. Functional discrepancies between tumor necrosis fac-
tor and lymphotoxin alpha explained by trimer stability and
distinct receptor interactions. European Journal of Immu-
nology 25:2183-2189.

Schultze, . L., S. Michalak, M. J. Seamon, G. Dranoff, K.
Jung, J. Daley, J. C. Delgado, J. G. Gribben, and L. M.
Nadler. 1997. CD40 -activated human B cells: an alternative
source of highly efficient antigen presenting cells to generate
autologous antigen-specific T cells for adoptive immuno-
therapy. Journal of Clinical Investigation 100:2757-2765.

Seyama, K., S. Nonoyama, 1. Gangsaas, D. Hollenbaugh,
H. F. Pabst, A. Aruffo, and H. D. Ochs. 1998. Mutations of
the CD40 Hgand gene and its effect on CD40 Hgand
expression in patients with X-linked hyper IgM syndrome.
Blood 92:2421-2434.

Shapiro, L., and P. E. Scherer. 1998. The crystal structure
of'a complement-1q family protein suggests an evolutionary
link to tumor necrosis factor. Current Biology 8:335-338.

Shimizu, H., J. H. Fisher, P. Papst, B. Benson, K. Lau, R.
J. Mason, and D. R. Voelker. 1992. Primary structure of rat
pulmonary surfactant protein D. cDNA and deduced amino
acid sequence. Journal of Biological Chemistry 267:1853-
1857.

Smith, C. A., T. Farrah, and R. G. Goodwin. 1994. The
TNF receptor superfamily of cellular and viral proteins:
activation, costimulation, and death. Cell 76:959-962.

Suda, T., H. Hashimoto, M. Tanaka, T. Ochi, and S.
Nagata. 1997. Membrane Fas Hgand kills human peripheral
blood T lymphocytes, and soluble Fas Hgand blocks the
killing. Journal of Experimental Medicine 186:2045-2050.

Tesselaar, K., L. A. Gravestein, G. M. van Schijndel, J.
Borst, and R. A. van Lier. 1997. Characterization of murine
CD70, the Hgand of the TNF receptor family member
CD27. Journal of Immunology 159:4959-4965.

Urlaub, G., E. Kas, A. M. Carothers, and L. A. Chasm.
1983. Deletion of the diploid dihydrofolate reductase locus
from cultured mammalian cells. Cell 33:405-412.

Venolia, L., G. Urlaub, and L.. A. Chasm. 1987. Polyade-
nylation of Chinese hamster dihydrofolate reductase
genomic genes and minigenes after gene transfer. Somatic
Cell and Molecular Genetics 13:491-504.

Wong, B. R., R. Josien, S. Y. Lee, B. Sauter, H. L.. Li, R.
M. Steinman, and Y. Choi. 1997. TRANCE (tumor necrosis
factor [TNF]-related activation-induced cytokine), a new
TNF family member predominantly expressed in T cells, is
a dendritic cell-specific survival factor. Journal of Experi-
mental Medicine 186:2075-2080.

Wong, C. P, C. Y. Okada, and R. Levy. 1999. TCR
vaccines against T cell lymphoma: QS-21 and 1[.-12 adju-
vants induce a protective CD8+T cell response. Journal of
Immunology 162:2251-2258.

Zipp, F., R. Martin, R. Lichtenfels, W. Roth, J. Dichgans,
P. H. Krammer, and M. Weller. 1997. Human autoreactive
and foreign antigen-specific T cells resist apoptosis induced
by soluble recombinant CD95 ligand. Journal of Immunol-
ogy 159:2108-2115.



US 7,332,298 B2

23

24

<160>

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>
<313>
<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>
<313>

<400>

SEQUENCE LISTING

NUMBER OF SEQ ID NOS: 22

SEQ ID NO 1

LENGTH: 1552

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Murine surfactant protein D (without the CRD)

fused to the extracellular portion of human CD40L
FEATURE:
NAME/KEY: 5'UTR

LOCATION: (7)..(31)

FEATURE:

NAME/KEY: CDS

LOCATION: (32)..(1444)

FEATURE:

NAME/KEY: sig_peptide

LOCATION: (32)..(88)

OTHER INFORMATION: Signal peptide from murine surfactant protein D
FEATURE:

NAME/KEY: misc_feature

LOCATION: (88)..(799)

OTHER INFORMATION: Mature murine surfactant protein D including

hub region, collagenous portion, and neck, but excluding
carbohydrate recognition domain (CRD)

FEATURE:

NAME/KEY: misc_feature

LOCATION: (801) .. (1546

OTHER INFORMATION: Human CD40 ligand extracellular region,

including stalk.

PUBLICATION INFORMATION:

AUTHORS: Motwani M

TITLE: Mouse surfactant protein-D. ¢DNA cloning,
characterization, and gene localization to chromosome 14.
JOURNAL: J. Immunol.

VOLUME: 155

ISSUE: 12

PAGES: 5671 TO 5677

DATE: 1995

RELEVANT RESIDUES: (32)..(802)

PUBLICATION INFORMATION:

AUTHORS: Spriggs MK

TITLE: Recombinant human CD40 ligand stimulates B cell
proliferation and immunoglobulin E secretion
JOURNAL: Journal of Experimental Medicine

VOLUME: 176

ISSUE: 6

PAGES: 1543-1550

DATE: 1992

RELEVANT RESIDUES: (803)..(1552)

SEQUENCE: 1

gctagcgaat tccaccagga agcaatctga ¢ atg ctg cee ttt cte tec atg

Met Leu Pro Phe Leu Ser Met
1 5

ctt gtc ttg ctt gta cag ccc ctg gga aat ctg gga gca gaa atg aag
Leu Val Leu Leu Val Gln Pro Leu Gly Asn Leu Gly Ala Glu Met Lys

10 15 20

agc ctc teg cag aga tca gta ccc aac acc tge acce cta gtc atg tgt
Ser Leu Ser Gln Arg Ser Val Pro Asn Thr Cys Thr Leu Val Met Cys

25

agc cca aca gag aat gge ctg cct ggt cgt gat gga cgg gat ggg aga
Ser Pro Thr Glu Asn Gly Leu Pro Gly Arg Asp Gly Arg Asp Gly Arg

40

45 50 55

gaa ggt cca cgg ggt gag aag ggt gat cca ggt ttg cca gga cct atg
Glu Gly Pro Arg Gly Glu Lys Gly Asp Pro Gly Leu Pro Gly Pro Met

60 65 70

ggyg cte tca ggg ttg cag gge cct aca ggt cca gtt gga ccc aaa gga
Gly Leu Ser Gly Leu Gln Gly Pro Thr Gly Pro Val Gly Pro Lys Gly

52

100

148

196

244

292
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gag
Glu

agt
Ser

ggt
Gly
120

cct
Pro

caa
Gln

ggt
Gly

cct
Pro

cca
Pro
200

ggt
Gly

gece
Ala

cag
Gln

gaa
Glu

cag
Gln
280

gag
Glu

aaa
Lys

cag
Gln

aca
Thr

aac
Asn
360

caa

Gln

gaa
Glu

aat
Asn

gga
Gly
105

cce
Pro

aaa
Lys

gga
Gly

gece
Ala

gece
Ala
185

gga
Gly

gaa
Glu

tta
Leu

aaa
Lys

gat
Asp
265

aga
Arg

att
Ile

gag
Glu

aat
Asn

aca
Thr
345

aac

Asn

gga
Gly

get
Ala

gge
Gly

cct
Pro

tet
Ser

gga
Gly

tct
Ser

cct
Pro
170

gga
Gly

cte
Leu

agc
Ser

aaa
Lys

get
Ala
250

gaa
Glu

tgce
Cys

aaa
Lys

gag
Glu

cct
Pro
330

tet

Ser

ttg
Leu

cte
Leu

tcg
Ser

tct
Ser

cca
Pro

999
Gly

gag
Glu

aca
Thr
155

ggt
Gly

cct
Pro

aag
Lys

999
Gly

gga
Gly
235

gca
Ala

agg
Arg

aac
Asn

agc
Ser

acg
Thr
315

caa

Gln

gtg
Val

gta
Val

tat
Tyr

agt
Ser

get
Ala

gga
Gly

aag
Lys

get
Ala
140

999
Gly

gtg
Val

gece
Ala

999
Gly

ctt
Leu
220

aaa
Lys

ttg
Leu

aat
Asn

aca
Thr

cag
Gln
300

aag
Lys

att
Ile

tta
Leu

acce
Thr

tat
Tyr
380

caa
Gln

gge
Gly

ctt
Leu

cag
Gln
125

999
Gly

gca
Ala

caa
Gln

ggt
Gly

gac
Asp
205

cca
Pro

cta
Leu

tte
Phe

ctt
Leu

gga
Gly
285

ttt
Phe

aaa
Lys

gecg
Ala

cag
Gln

ctyg
Leu
365

atc

Ile

get
Ala

gaa
Glu

cca
Pro
110

999
Gly

cece
Pro

aaa
Lys

gga
Gly

cca
Pro
190

aga
Arg

gac
Asp

cag
Gln

cct
Pro

cat
His
270

gaa
Glu

gaa
Glu

gaa
Glu

gca
Ala

tgg
Trp
350

gaa
Glu

tat
Tyr

cca
Pro

cct
Pro
95

ggt
Gly

aac
Asn

aaa
Lys

gge
Gly

gece
Ala
175

cag
Gln

ggt
Gly

agt
Ser

cgt
Arg

gat
Asp
255

gaa
Glu

aga
Arg

gge
Gly

aac
Asn

cat
His
335

get
Ala

aat
Asn

gece
Ala

ttt
Phe

gga
Gly

att
Ile

ata
Ile

gga
Gly

tce
Ser
160

cca
Pro

gga
Gly

gtt
Val

get
Ala

cta
Leu
240

gge
Gly

gat
Asp

tce
Ser

ttt
Phe

agc
Ser
320

gte
Val

gaa
Glu

999
Gly

caa
Gln

ata
Ile

cca
Pro

cct
Pro

gga
Gly

gaa
Glu
145

aca
Thr

999
Gly

get
Ala

cct
Pro

get
Ala
225

gag
Glu

cat
His

ttt
Phe

tta
Leu

gtg
Val
305

ttt
Phe

ata
Ile

aaa
Lys

aaa
Lys

gte
Val
385

gece
Ala

aag
Lys

ggt
Gly

cct
Pro
130

gta
Val

gge
Gly

aat
Asn

cca
Pro

gga
Gly
210

ctg
Leu

gtt
Val

aga
Arg

gta
Val

tce
Ser
290

aag
Lys

gaa
Glu

agt
Ser

gga
Gly

cag
Gln
370

acc

Thr

agc
Ser

gga
Gly

cca
Pro
115

caa
Gln

ggt
Gly

cece
Pro

get
Ala

ggt
Gly
195

gac
Asp

agg
Arg

gece
Ala

agg
Arg

tte
Phe
275

tta
Leu

gat
Asp

atg
Met

gag
Glu

tac
Tyr
355

ctyg
Leu

tte
Phe

cte
Leu

gaa
Glu
100

get
Ala

ggce
Gly

get
Ala

aag
Lys

gga
Gly
180

tecc
Ser

aga
Arg

cag
Gln

tte
Phe

ttg
Leu
260

atg
Met

ctyg
Leu

ata
Ile

caa
Gln

gece
Ala
340

tac

Tyr

acce
Thr

tgt
Cys

tgc
Cys

cgt
Arg

999
Gly

aaa
Lys

cct
Pro

gga
Gly
165

gca
Ala

agg
Arg

gga
Gly

cag
Gln

tce
Ser
245

gac
Asp

aaa
Lys

aac
Asn

atg
Met

aaa
Lys
325

age

Ser

ace
Thr

gtt
Val

tce
Ser

cta
Leu

gga
Gly

aaa
Lys

cca
Pro

gge
Gly
150

gaa
Glu

gca
Ala

999
Gly

ate
Ile

atg
Met
230

cac
His

aag
Lys

acg
Thr

tgt
Cys

tta
Leu
310

ggt
Gly

agt
Ser

atg
Met

aaa
Lys

aat
Asn
390

aag
Lys

cta
Leu

gaa
Glu

ggt
Gly
135

atg
Met

aga
Arg

gga
Gly

cce
Pro

aaa
Lys
215

gag
Glu

tat
Tyr

ata
Ile

ata
Ile

gag
Glu
295

aac
Asn

gat
Asp

aaa
Lys

agc
Ser

aga
Arg
375

cgg
Arg

tce
Ser

340

388

436

484

532

580

628

676

724

772

820

868

916

964

1012

1060

1108

1156

1204

1252
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-continued

395 400 405

cce ggt aga ttc gag aga atc tta ctc aga gct gca aat acc cac agt 1300
Pro Gly Arg Phe Glu Arg Ile Leu Leu Arg Ala Ala Asn Thr His Ser
410 415 420

tce gee aaa cct tge ggg caa caa tcc att cac ttg gga gga gta ttt 1348
Ser Ala Lys Pro Cys Gly Gln Gln Ser Ile His Leu Gly Gly Val Phe
425 430 435

gaa ttg caa cca ggt gct teg gtg ttt gtc aat gtg act gat cca agce 1396
Glu Leu Gln Pro Gly Ala Ser Val Phe Val Asn Val Thr Asp Pro Ser
440 445 450 455

caa gtg agc cat ggc act ggc ttc acg tcc ttt gge tta ctc aaa ctc 1444
Gln Val Ser His Gly Thr Gly Phe Thr Ser Phe Gly Leu Leu Lys Leu
460 465 470

tgaacagtgt caccttgcag gctgtggtgg agctgacgct gggagtcttce ataatacagce 1504
acaggcttaa gcccaattat acactccaag gcatgtagaa ctggtacc 1552
<210> SEQ ID NO 2

<211> LENGTH: 471

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 2

Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val Gln Pro Leu Gly
1 5 10 15

Asn Leu Gly Ala Glu Met Lys Ser Leu Ser Gln Arg Ser Val Pro Asn
Thr Cys Thr Leu Val Met Cys Ser Pro Thr Glu Asn Gly Leu Pro Gly
35 40 45

Arg Asp Gly Arg Asp Gly Arg Glu Gly Pro Arg Gly Glu Lys Gly Asp
50 55 60

Pro Gly Leu Pro Gly Pro Met Gly Leu Ser Gly Leu Gln Gly Pro Thr
65 70 75 80

Gly Pro Val Gly Pro Lys Gly Glu Asn Gly Ser Ala Gly Glu Pro Gly
85 90 95

Pro Lys Gly Glu Arg Gly Leu Ser Gly Pro Pro Gly Leu Pro Gly Ile
100 105 110

Pro Gly Pro Ala Gly Lys Glu Gly Pro Ser Gly Lys Gln Gly Asn Ile
115 120 125

Gly Pro Gln Gly Lys Pro Gly Pro Lys Gly Glu Ala Gly Pro Lys Gly
130 135 140

Glu Val Gly Ala Pro Gly Met Gln Gly Ser Thr Gly Ala Lys Gly Ser
145 150 155 160

Thr Gly Pro Lys Gly Glu Arg Gly Ala Pro Gly Val Gln Gly Ala Pro
165 170 175

Gly Asn Ala Gly Ala Ala Gly Pro Ala Gly Pro Ala Gly Pro Gln Gly
180 185 190

Ala Pro Gly Ser Arg Gly Pro Pro Gly Leu Lys Gly Asp Arg Gly Val
195 200 205

Pro Gly Asp Arg Gly Ile Lys Gly Glu Ser Gly Leu Pro Asp Ser Ala
210 215 220

Ala Leu Arg Gln Gln Met Glu Ala Leu Lys Gly Lys Leu Gln Arg Leu
225 230 235 240

Glu Val Ala Phe Ser His Tyr Gln Lys Ala Ala Leu Phe Pro Asp Gly
245 250 255
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His Arg Arg Leu Asp Lys Ile Glu Asp Glu Arg Asn Leu His Glu Asp
260 265 270

Phe Val Phe Met Lys Thr Ile Gln Arg Cys Asn Thr Gly Glu Arg Ser
275 280 285

Leu Ser Leu Leu Asn Cys Glu Glu Ile Lys Ser Gln Phe Glu Gly Phe
290 295 300

Val Lys Asp Ile Met Leu Asn Lys Glu Glu Thr Lys Lys Glu Asn Ser
305 310 315 320

Phe Glu Met Gln Lys Gly Asp Gln Asn Pro Gln Ile Ala Ala His Val
325 330 335

Ile Ser Glu Ala Ser Ser Lys Thr Thr Ser Val Leu Gln Trp Ala Glu
340 345 350

Lys Gly Tyr Tyr Thr Met Ser Asn Asn Leu Val Thr Leu Glu Asn Gly
355 360 365

Lys Gln Leu Thr Val Lys Arg Gln Gly Leu Tyr Tyr Ile Tyr Ala Gln
370 375 380

Val Thr Phe Cys Ser Asn Arg Glu Ala Ser Ser Gln Ala Pro Phe Ile
385 390 395 400

Ala Ser Leu Cys Leu Lys Ser Pro Gly Arg Phe Glu Arg Ile Leu Leu
405 410 415

Arg Ala Ala Asn Thr His Ser Ser Ala Lys Pro Cys Gly Gln Gln Ser
420 425 430

Ile His Leu Gly Gly Val Phe Glu Leu Gln Pro Gly Ala Ser Val Phe
435 440 445

Val Asn Val Thr Asp Pro Ser Gln Val Ser His Gly Thr Gly Phe Thr
450 455 460

Ser Phe Gly Leu Leu Lys Leu
465 470

<210> SEQ ID NO 3

<211> LENGTH: 1574

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Murine surfactant protein D (except CRD) fused
to the extracellular domain of murine RANKL/TRANCE

<220> FEATURE:

<221> NAME/KEY: 5'UTR

<222> LOCATION: (7)..(31)

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (32)..(799)

<223> OTHER INFORMATION: Murine surfactant protein D including hub
region, collagenous portion, and neck, but excluding carbohydrate
recognition domain (CRD)

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (32)..(1534)

<220> FEATURE:

<221> NAME/KEY: sig peptide

<222> LOCATION: (32)..(87)

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (800)..(1534)

<223> OTHER INFORMATION: Murine RANKL/TRANCE extracellular region,
including stalk

<300> PUBLICATION INFORMATION:

<301> AUTHORS: Motwani M

<302> TITLE: Mouse surfactant protein-D. ¢DNA cloning,
characterization, and gene localization to chromosome 14.

<303> JOURNAL: Journal of Immunology

<304> VOLUME: 155

<305> ISSUE: 12

<306> PAGES: 5671-5677
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<307> DATE: 1995

<313> RELEVANT RESIDUES: (31)..(799)

<300> PUBLICATION INFORMATION:

<301> AUTHORS: Anderson, DM

<302> TITLE: A homologue of the TNF receptor and its ligand enhance
T-cell growth and dendritic-cell function.

<303> JOURNAL: Nature

<304> VOLUME: 390

<305> ISSUE: 6656

<306> PAGES: 175-179

<307> DATE: 1997

<313> RELEVANT RESIDUES: (800)..(1534)

<400> SEQUENCE: 3

gctagcgaat tccaccagga agcaatctga ¢ atg ctg ccc ttt cte tce atg
Met Leu Pro Phe Leu Ser Met

ctt
Leu

agc
Ser

agc
Ser
40

gaa
Glu

999
Gly

gag
Glu

agt
Ser

ggt
Gly
120

cct
Pro

caa
Gln

ggt
Gly

cct
Pro

cca
Pro
200

ggt
Gly

gece
Ala

gte
Val

cte
Leu
25

cca
Pro

ggt
Gly

cte
Leu

aat
Asn

gga
Gly
105

cce
Pro

aaa
Lys

gga
Gly

gece
Ala

gece
Ala
185

gga
Gly

gaa
Glu

tta
Leu

ttg
Leu
10

tcg
Ser

aca
Thr

cca
Pro

tca
Ser

gge
Gly
90

cct
Pro

tct
Ser

gga
Gly

tet
Ser

cct
Pro
170

gga
Gly

cte
Leu

agc
Ser

aaa
Lys

ctt
Leu

cag
Gln

gag
Glu

cgg
Arg

999
Gly

tct
Ser

cca
Pro

999
Gly

gag
Glu

aca
Thr
155

ggt
Gly

cct
Pro

aag
Lys

999
Gly

gga
Gly
235

gta
Val

aga
Arg

aat
Asn

ggt
Gly
60

ttg
Leu

get
Ala

gga
Gly

aag
Lys

get
Ala
140

999
Gly

gtg
Val

gece
Ala

999
Gly

ctt
Leu
220

aaa
Lys

cag
Gln

tca
Ser

gge
Gly
45

gag
Glu

cag
Gln

gge
Gly

ctt
Leu

cag
Gln
125

999
Gly

gca
Ala

caa
Gln

ggt
Gly

gac
Asp
205

cca

Pro

cta
Leu

cece
Pro

gta
Val

ctyg
Leu

aag
Lys

gge
Gly

gaa
Glu

cca
Pro
110

999
Gly

cece
Pro

aaa
Lys

gga
Gly

cca
Pro
190

aga

Arg

gac
Asp

cag
Gln

ctyg
Leu
15

cce
Pro

cct
Pro

ggt
Gly

cct
Pro

cct
Pro
95

ggt
Gly

aac
Asn

aaa
Lys

gge
Gly

gece
Ala
175

cag

Gln

ggt
Gly

agt
Ser

cgt
Arg

gga
Gly

aac
Asn

ggt
Gly

gat
Asp

aca
Thr
80

gga
Gly

att
Ile

ata
Ile

gga
Gly

tce
Ser
160

cca
Pro

gga
Gly

gtt
Val

get
Ala

cta
Leu
240

aat
Asn

ace
Thr

cgt
Arg

cca
Pro
65

ggt
Gly

cca
Pro

cct
Pro

gga
Gly

gaa
Glu
145

aca
Thr

999
Gly

get
Ala

cct
Pro

get
Ala
225

gag
Glu

ctg
Leu

tge
Cys

gat
Asp
50

ggt
Gly

cca
Pro

aag
Lys

ggt
Gly

cct
Pro
130

gta
Val

ggce
Gly

aat
Asn

cca
Pro

gga
Gly
210

ctyg

Leu

gtt
Val

gga
Gly

acce
Thr
35

gga
Gly

ttg
Leu

gtt
Val

gga
Gly

cca
Pro
115

caa
Gln

ggt
Gly

cee
Pro

get
Ala

ggt
Gly
195

gac

Asp

agg
Arg

gece
Ala

gca
Ala
20

cta
Leu

cgg
Arg

cca
Pro

gga
Gly

gaa
Glu
100

get
Ala

gge
Gly

get
Ala

aag
Lys

gga
Gly
180

tce

Ser

aga
Arg

cag
Gln

tte
Phe

gaa
Glu

gte
Val

gat
Asp

gga
Gly

cce
Pro

cgt
Arg

999
Gly

aaa
Lys

cct
Pro

gga
Gly
165

gca
Ala

agg
Arg

gga
Gly

cag
Gln

tce
Ser
245

atg
Met

atg
Met

999
Gly

cct
Pro
70

aaa
Lys

gga
Gly

aaa
Lys

cca
Pro

gge
Gly
150

gaa
Glu

gca
Ala

999
Gly

ate
Ile

atg
Met
230

cac
His

aag
Lys

tgt
Cys

aga
Arg
55

atg
Met

gga
Gly

cta
Leu

gaa
Glu

ggt
Gly
135

atg
Met

aga
Arg

gga
Gly

cce
Pro

aaa
Lys
215

gag
Glu

tat
Tyr

52

100

148

196

244

292

340

388

436

484

532

580

628

676

724

772
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cag aaa gct gca ttg tte cct gat gga cga geg cag atg gat cct aac 820
Gln Lys Ala Ala Leu Phe Pro Asp Gly Arg Ala Gln Met Asp Pro Asn
250 255 260
aga ata tca gaa gac agc act cac tgc ttt tat aga atc ctg aga ctc 868
Arg Ile Ser Glu Asp Ser Thr His Cys Phe Tyr Arg Ile Leu Arg Leu
265 270 275
cat gaa aac gca ggt ttg cag gac tcg act ctg gag agt gaa gac aca 916
Hig Glu Asn Ala Gly Leu Gln Asp Ser Thr Leu Glu Ser Glu Asp Thr
280 285 290 295
cta cct gac tce tge agg agg atg aaa caa gec ttt cag ggg gcoc gtg 964
Leu Pro Asp Ser Cys Arg Arg Met Lys Gln Ala Phe Gln Gly Ala Val
300 305 310
cag aag gaa ctg caa cac att gtg ggg cca cag cgc ttc tca gga gct 1012
Gln Lys Glu Leu Gln His Ile Val Gly Pro Gln Arg Phe Ser Gly Ala
315 320 325
cca gct atg atg gaa ggce tca tgg ttg gat gtg gcc cag cga ggc aag 1060
Pro Ala Met Met Glu Gly Ser Trp Leu Asp Val Ala Gln Arg Gly Lys
330 335 340
cct gag gcc cag cca ttt gca cac ctc acc atc aat gect gecc age atc 1108
Pro Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile
345 350 355
cca tcg ggt tcc cat aaa gtc act ctg tcce tet tgg tac cac gat cga 1156
Pro Ser Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg
360 365 370 375
ggc tgg gcc aag atc tect aac atg acg tta agce aac gga aaa cta agg 1204
Gly Trp Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Gly Lys Leu Arg
380 385 390
gtt aac caa gat ggc ttc tat tac ctg tac gcc aac att tge ttt cgg 1252
Val Asn Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg
395 400 405
cat cat gaa aca tcg gga agc gta cct aca gac tat ctt cag ctg atg 1300
His His Glu Thr Ser Gly Ser Val Pro Thr Asp Tyr Leu Gln Leu Met
410 415 420
gtg tat gtc gtt aaa acc agc atc aaa atc cca agt tect cat aac ctg 1348
Val Tyr Val Val Lys Thr Ser Ile Lys Ile Pro Ser Ser His Asn Leu
425 430 435
atg aaa gga ggg agc acg aaa aac tgg tcg ggc aat tct gaa tte cac 1396
Met Lys Gly Gly Ser Thr Lys Asn Trp Ser Gly Asn Ser Glu Phe His
440 445 450 455
ttt tat tcc ata aat gtt ggg gga ttt ttc aag ctc cga gct ggt gaa 1444
Phe Tyr Ser Ile Asn Val Gly Gly Phe Phe Lys Leu Arg Ala Gly Glu
460 465 470
gaa att agc att cag gtg tcc aac cct tece ctg ctg gat ccg gat caa 1492
Glu Ile Ser Ile Gln Val Ser Asn Pro Ser Leu Leu Asp Pro Asp Gln
475 480 485
gat gcg acg tac ttt ggg gct ttc aaa gtt cag gac ata gac 1534
Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Gln Asp Ile Asp
490 495 500
tgagactcat ttcgtggaac attagcggcce gctaaactat 1574

<210> SEQ ID NO 4

<211> LENGTH: 501

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 4

Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val Gln Pro Leu Gly
1 5 10 15
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36

Asn

Thr

Arg

Pro

65

Gly

Pro

Pro

Gly

Glu

145

Thr

Gly

Ala

Pro

Ala

225

Glu

Arg

Phe

Thr

Gln

305

Pro

Asp

Thr

Ser

Leu

385

Tyr

Thr

Ile

Leu

Cys

Asp

50

Gly

Pro

Lys

Gly

Pro

130

Val

Gly

Asn

Pro

Gly

210

Leu

Val

Ala

Tyr

Leu

290

Ala

Gln

Val

Ile

Ser

370

Ser

Ala

Asp

Pro

Gly

Thr

35

Gly

Leu

Val

Gly

Pro

115

Gln

Gly

Pro

Ala

Gly

195

Asp

Arg

Ala

Gln

Arg

275

Glu

Phe

Arg

Ala

Asn

355

Trp

Asn

Asn

Tyr

Ser

Ala

20

Leu

Arg

Pro

Gly

Glu

100

Ala

Gly

Ala

Lys

Gly

180

Ser

Arg

Gln

Phe

Met

260

Ile

Ser

Gln

Phe

Gln

340

Ala

Tyr

Gly

Ile

Leu

420

Ser

Glu

Val

Asp

Gly

Pro

85

Arg

Gly

Lys

Pro

Gly

165

Ala

Arg

Gly

Gln

Ser

245

Asp

Leu

Glu

Gly

Ser

325

Arg

Ala

His

Lys

Cys

405

Gln

His

Met

Met

Gly

Pro

70

Lys

Gly

Lys

Pro

Gly

150

Glu

Ala

Gly

Ile

Met

230

His

Pro

Arg

Asp

Ala

310

Gly

Gly

Ser

Asp

Leu

390

Phe

Leu

Asn

Lys

Cys

Arg

55

Met

Gly

Leu

Glu

Gly

135

Met

Arg

Gly

Pro

Lys

215

Glu

Tyr

Asn

Leu

Thr

295

Val

Ala

Lys

Ile

Arg

375

Arg

Arg

Met

Leu

Ser

Ser

40

Glu

Gly

Glu

Ser

Gly

120

Pro

Gln

Gly

Pro

Pro

200

Gly

Ala

Gln

Arg

His

280

Leu

Gln

Pro

Pro

Pro

360

Gly

Val

His

Val

Met

Leu

25

Pro

Gly

Leu

Asn

Gly

105

Pro

Lys

Gly

Ala

Ala

185

Gly

Glu

Leu

Lys

Ile

265

Glu

Pro

Lys

Ala

Glu

345

Ser

Trp

Asn

His

Tyr

425

Lys

Ser

Thr

Pro

Ser

Gly

Pro

Ser

Gly

Ser

Pro

170

Gly

Leu

Ser

Lys

Ala

250

Ser

Asn

Asp

Glu

Met

330

Ala

Gly

Ala

Gln

Glu

410

Val

Gly

Gln

Glu

Arg

Gly

75

Ser

Pro

Gly

Glu

Thr

155

Gly

Pro

Lys

Gly

Gly

235

Ala

Glu

Ala

Ser

Leu

315

Met

Gln

Ser

Lys

Asp

395

Thr

Val

Gly

Arg Ser Val Pro

Asn

Gly

60

Leu

Ala

Gly

Lys

Ala

140

Gly

Val

Ala

Gly

Leu

220

Lys

Leu

Asp

Gly

Cys

300

Gln

Glu

Pro

His

Ile

380

Gly

Ser

Lys

Ser

Gly

45

Glu

Gln

Gly

Leu

Gln

125

Gly

Ala

Gln

Gly

Asp

205

Pro

Leu

Phe

Ser

Leu

285

Arg

His

Gly

Phe

Lys

365

Ser

Phe

Gly

Thr

Thr

30

Leu

Lys

Gly

Glu

Pro

110

Gly

Pro

Lys

Gly

Pro

190

Arg

Asp

Gln

Pro

Thr

270

Gln

Arg

Ile

Ser

Ala

350

Val

Asn

Tyr

Ser

Ser

430

Lys

Pro

Gly

Pro

Pro

95

Gly

Asn

Lys

Gly

Ala

175

Gln

Gly

Ser

Arg

Asp

255

His

Asp

Met

Val

Trp

335

His

Thr

Met

Tyr

Val

415

Ile

Asn

Asn

Gly

Asp

Thr

80

Gly

Ile

Ile

Gly

Ser

160

Pro

Gly

Val

Ala

Leu

240

Gly

Cys

Ser

Lys

Gly

320

Leu

Leu

Leu

Thr

Leu

400

Pro

Lys

Trp
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38

Ser

Phe

465

Ser

Val

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>
<313>
<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>
<313>

435

440

Gly Asn Ser Glu Phe His Phe Tyr Ser Ile

450

Lys Leu Arg Ala

Leu Leu Asp Pro

Gln Asp

Ile
500

485

Asp

SEQ ID NO 5
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Murine surfactant protein D

1477

455

Gly Glu Glu Ile Ser Ile

470

475

Asp Gln Asp Ala Thr Tyr

490

445

Asn Val Gly Gly Phe

460

Gln Val Ser Asn Pro

Phe

480

Gly Ala Phe Lys

(except CRD)

to the extracellular domain of murine CD40 ligand

AUTHORS :

FEATURE:
NAME /KEY :
LOCATION:
OTHER INFORMATION:
FEATURE:
NAME/KEY: CDS
LOCATION:
FEATURE:
NAME /KEY :
LOCATION:
OTHER INFORMATION:
FEATURE:
NAME/KEY: misc_feature
LOCATION:
FEATURE:
NAME/KEY: misc_feature
LOCATION:
PUBLICATION INFORMATION:
Motwani M
TITLE: Mouse surfactant protein-D.

5'UTR
(7) .. (31)

(32) ..(1441)

495

5'UTR from rat surfactant protein D

sig_peptide
(32) ..(87)
Signal peptide from murine surfactant protein D

(88) ..(799)

(800) .. (1441)

characterization,

357

6373
80 TO 82
1992-05-07

JOURNAL: Nature
VOLUME :
ISSUE:
PAGES:
DATE:
RELEVANT RESIDUES:
PUBLICATION INFORMATION:
AUTHORS: Armitage RJ
TITLE: Molecular and biological characterization of a murine

ligand for CD40.

357

6373
80 TO 82
1992-05-07

<400> SEQUENCE:

5

JOURNAL: Nature
VOLUME :
ISSUE:
PAGES:
DATE :
RELEVANT RESIDUES:

cDNA clonings,

and gene localization to chromosome 14.

(801) .. (1441)

(801) .. (1441)

gctagcgaat tccaccagga agcaatctga ¢ atg ctg ccc ttt cte tce atg
Met Leu Pro Phe Leu Ser Met

ctt
Leu

agc
Ser

agc
Ser
40

gaa

gte
Val

cte
Leu
25

cca
Pro

ggt

ttg
Leu
10

tcg
Ser

aca
Thr

cca

ctt
Leu

cag
Gln

gag
Glu

cgg

gta
Val

aga
Arg

aat
Asn

ggt

cag
Gln

tca
Ser

gge
Gly

gag

cece
Pro

gta
Val
30

ctyg
Leu

aag

ctyg
Leu
15

cce
Pro

cct
Pro

ggt

gga
Gly

aac
Asn

ggt
Gly

gat

aat
Asn

ace
Thr

cgt
Arg

cca

ctg
Leu

tge
Cys

gat
Asp

ggt

gga
Gly

acce
Thr
35

gga
Gly

ttg

gca
Ala
20

cta
Leu

cgg
Arg

cca

gaa
Glu

gte
Val

gat
Asp

gga

atg aag
Met Lys

atg tgt
Met Cys

dgg aga
Gly Arg

cct atg

fused

52

100

148

196

244
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40

Glu

999
Gly

gag
Glu

agt
Ser

ggt
Gly
120

cct
Pro

caa
Gln

ggt
Gly

cct
Pro

cca
Pro
200

ggt
Gly

gece
Ala

cag
Gln

gaa
Glu

aag
Lys
280

gag
Glu

aaa
Lys

gat
Asp

gca
Ala

aac
Asn
360

Gly

cte
Leu

aat
Asn

gga
Gly
105

cce
Pro

aaa
Lys

gga
Gly

gece
Ala

gece
Ala
185

gga
Gly

gaa
Glu

tta
Leu

aaa
Lys

gag
Glu
265

aga
Arg

atg
Met

gaa
Glu

cct
Pro

tce
Ser
345

ttg
Leu

Pro

tca
Ser

gge
Gly
90

cct
Pro

tct
Ser

gga
Gly

tct
Ser

cct
Pro
170

gga
Gly

cte
Leu

agc
Ser

aaa
Lys

get
Ala
250

gaa
Glu

tge
Cys

aga
Arg

gag
Glu

caa
Gln
330

gtt
Val

gta
Val

Arg

999
Gly

tct
Ser

cca
Pro

999
Gly

gag
Glu

aca
Thr
155

ggt
Gly

cct
Pro

aag
Lys

999
Gly

gga
Gly
235

gca
Ala

gta
Val

aac
Asn

agg
Arg

aaa
Lys
315

att

Ile

cta
Leu

atg
Met

Gly
60

ttg
Leu

get
Ala

gga
Gly

aag
Lys

get
Ala
140

999
Gly

gtg
Val

gece
Ala

999
Gly

ctt
Leu
220

aaa
Lys

ttg
Leu

aac
Asn

aaa
Lys

caa
Gln
300

aaa

Lys

gca
Ala

cag
Gln

ctt
Leu

Glu

cag
Gln

gge
Gly

ctt
Leu

cag
Gln
125

999
Gly

gca
Ala

caa
Gln

ggt
Gly

gac
Asp
205

cca
Pro

cta
Leu

tte
Phe

ctt
Leu

gga
Gly
285

ttt
Phe

gaa
Glu

gca
Ala

tgg
Trp

gaa
Glu
365

Lys

gge
Gly

gaa
Glu

cca
Pro
110

999
Gly

cece
Pro

aaa
Lys

gga
Gly

cca
Pro
190

aga
Arg

gac
Asp

cag
Gln

cct
Pro

cat
His
270

gaa
Glu

gaa
Glu

aac
Asn

cac
His

gece
Ala
350

aat
Asn

Gly

cct
Pro

cct
Pro
95

ggt
Gly

aac
Asn

aaa
Lys

gge
Gly

gece
Ala
175

cag
Gln

ggt
Gly

agt
Ser

cgt
Arg

gat
Asp
255

gaa
Glu

gga
Gly

gac
Asp

agc
Ser

gtt
Val
335

aag

Lys

999
Gly

Asp

aca
Thr
80

gga
Gly

att
Ile

ata
Ile

gga
Gly

tce
Ser
160

cca
Pro

gga
Gly

gtt
Val

get
Ala

cta
Leu
240

gge
Gly

gat
Asp

tet
Ser

ctt
Leu

ttt
Phe
320

gta
Val

aaa
Lys

aaa
Lys

Pro
65

ggt
Gly

cca
Pro

cct
Pro

gga
Gly

gaa
Glu
145

aca
Thr

999
Gly

get
Ala

cct
Pro

get
Ala
225

gag
Glu

cat
His

ttt
Phe

tta
Leu

gte
Val
305

gaa

Glu

agc
Ser

gga
Gly

cag
Gln

Gly

cca
Pro

aag
Lys

ggt
Gly

cct
Pro
130

gta
Val

gge
Gly

aat
Asn

cca
Pro

gga
Gly
210

ctg
Leu

gtt
Val

aga
Arg

gta
Val

tece
Ser
290

aag
Lys

atg
Met

gaa
Glu

tat
Tyr

ctg
Leu
370

Leu Pro Gly

gtt
Val

gga
Gly

cca
Pro
115

caa
Gln

ggt
Gly

cece
Pro

get
Ala

ggt
Gly
195

gac
Asp

agg
Arg

gece
Ala

aga
Arg

tte
Phe
275

ttg
Leu

gat
Asp

caa
Gln

gece
Ala

tat
Tyr
355

acg
Thr

gga
Gly

gaa
Glu
100

get
Ala

gge
Gly

get
Ala

aag
Lys

gga
Gly
180

tecc
Ser

aga
Arg

cag
Gln

tte
Phe

ttg
Leu
260

ata
Ile

ctg
Leu

ata
Ile

aga
Arg

aac
Asn
340

acc

Thr

gtt
Val

cce
Pro
85

cgt
Arg

999
Gly

aaa
Lys

cct
Pro

gga
Gly
165

gca
Ala

agg
Arg

gga
Gly

cag
Gln

tce
Ser
245

gat
Asp

aaa
Lys

aac
Asn

acg
Thr

ggt
Gly
325

agt

Ser

atg
Met

aaa
Lys

Pro
70

aaa
Lys

gga
Gly

aaa
Lys

cca
Pro

gge
Gly
150

gaa
Glu

gca
Ala

999
Gly

ate
Ile

atg
Met
230

cac
His

aag
Lys

aag
Lys

tgt
Cys

tta
Leu
310

gat

Asp

aat
Asn

aaa
Lys

aga
Arg

Met

gga
Gly

cta
Leu

gaa
Glu

ggt
Gly
135

atg
Met

aga
Arg

gga
Gly

cce
Pro

aaa
Lys
215

gag
Glu

tat
Tyr

gte
Val

cta
Leu

gag
Glu
295

aac
Asn

gag
Glu

gca
Ala

agc
Ser

gaa
Glu
375

292

340

388

436

484

532

580

628

676

724

772

820

868

916

964

1012

1060

1108

1156
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gga ctc tat tat gtc tac act caa gtc acc ttc tgce tet aat cgg gag 1204
Gly Leu Tyr Tyr Val Tyr Thr Gln Val Thr Phe Cys Ser Asn Arg Glu
380 385 390
cct tcg agt caa cge cca ttc atc gtc ggce ctce tgg ctg aag ccc agce 1252
Pro Ser Ser Gln Arg Pro Phe Ile Val Gly Leu Trp Leu Lys Pro Ser
395 400 405
att gga tct gag aga atc tta ctc aag gcg gca aat acc cac agt tcc 1300
Ile Gly Ser Glu Arg Ile Leu Leu Lys Ala Ala Asn Thr His Ser Ser
410 415 420
tce cag ctt tgc gag cag cag tct gtt cac ttg ggc gga gtg ttt gaa 1348
Ser Gln Leu Cys Glu Gln Gln Ser Val His Leu Gly Gly Val Phe Glu
425 430 435
tta caa gct ggt gct tct gtg ttt gtc aac gtg act gaa gca agc caa 1396
Leu Gln Ala Gly Ala Ser Val Phe Val Asn Val Thr Glu Ala Ser Gln
440 445 450 455
gtg atc cac aga gtt ggc ttc tca tect ttt gge tta ctec aaa cte 1441
Val Ile His Arg Val Gly Phe Ser Ser Phe Gly Leu Leu Lys Leu
460 465 470
tgaacagtgc gctgtcctag gectgcagcag ggtacce 1477

<210> SEQ ID NO 6

<211> LENGTH: 470

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 6

Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val Gln Pro Leu Gly
1 5 10 15

Asn Leu Gly Ala Glu Met Lys Ser Leu Ser Gln Arg Ser Val Pro Asn
20 25 30

Thr Cys Thr Leu Val Met Cys Ser Pro Thr Glu Asn Gly Leu Pro Gly
35 40 45

Arg Asp Gly Arg Asp Gly Arg Glu Gly Pro Arg Gly Glu Lys Gly Asp
Pro Gly Leu Pro Gly Pro Met Gly Leu Ser Gly Leu Gln Gly Pro Thr
65 70 75 80

Gly Pro Val Gly Pro Lys Gly Glu Asn Gly Ser Ala Gly Glu Pro Gly
85 90 95

Pro Lys Gly Glu Arg Gly Leu Ser Gly Pro Pro Gly Leu Pro Gly Ile
100 105 110

Pro Gly Pro Ala Gly Lys Glu Gly Pro Ser Gly Lys Gln Gly Asn Ile
115 120 125

Gly Pro Gln Gly Lys Pro Gly Pro Lys Gly Glu Ala Gly Pro Lys Gly
130 135 140

Glu Val Gly Ala Pro Gly Met Gln Gly Ser Thr Gly Ala Lys Gly Ser
145 150 155 160

Thr Gly Pro Lys Gly Glu Arg Gly Ala Pro Gly Val Gln Gly Ala Pro
165 170 175

Gly Asn Ala Gly Ala Ala Gly Pro Ala Gly Pro Ala Gly Pro Gln Gly
180 185 190

Ala Pro Gly Ser Arg Gly Pro Pro Gly Leu Lys Gly Asp Arg Gly Val
195 200 205

Pro Gly Asp Arg Gly Ile Lys Gly Glu Ser Gly Leu Pro Asp Ser Ala
210 215 220

Ala Leu Arg Gln Gln Met Glu Ala Leu Lys Gly Lys Leu Gln Arg Leu
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225 230 235 240

Glu Val Ala Phe Ser His Tyr Gln Lys Ala Ala Leu Phe Pro Asp Gly
245 250 255

His Arg Arg Leu Asp Lys Val Glu Glu Glu Val Asn Leu His Glu Asp
260 265 270

Phe Val Phe Ile Lys Lys Leu Lys Arg Cys Asn Lys Gly Glu Gly Ser
275 280 285

Leu Ser Leu Leu Asn Cys Glu Glu Met Arg Arg Gln Phe Glu Asp Leu
290 295 300

Val Lys Asp Ile Thr Leu Asn Lys Glu Glu Lys Lys Glu Asn Ser Phe
305 310 315 320

Glu Met Gln Arg Gly Asp Glu Asp Pro Gln Ile Ala Ala His Val Val
325 330 335

Ser Glu Ala Asn Ser Asn Ala Ala Ser Val Leu Gln Trp Ala Lys Lys
340 345 350

Gly Tyr Tyr Thr Met Lys Ser Asn Leu Val Met Leu Glu Asn Gly Lys
355 360 365

Gln Leu Thr Val Lys Arg Glu Gly Leu Tyr Tyr Val Tyr Thr Gln Val
370 375 380

Thr Phe Cys Ser Asn Arg Glu Pro Ser Ser Gln Arg Pro Phe Ile Val
385 390 395 400

Gly Leu Trp Leu Lys Pro Ser Ile Gly Ser Glu Arg Ile Leu Leu Lys
405 410 415

Ala Ala Asn Thr His Ser Ser Ser Gln Leu Cys Glu Gln Gln Ser Val
420 425 430

His Leu Gly Gly Val Phe Glu Leu Gln Ala Gly Ala Ser Val Phe Val
435 440 445

Asn Val Thr Glu Ala Ser Gln Val Ile His Arg Val Gly Phe Ser Ser
450 455 460

Phe Gly Leu Leu Lys Leu
465 470

<210> SEQ ID NO 7

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 7

ctgacatget geectttete tecatge

<210> SEQ ID NO 8

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 8

ggaggccage tgtcctecag cetgtttge

<210> SEQ ID NO 9

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer
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46

<400> SEQUENCE: 9

ggggctageg aattccacca ggaagcaatc tgacatgetg cectttetet ccatge

<210> SEQ ID NO 10

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 10

tctatettgt ccaaccttet atggecatca gggaacaatg cagettte

<210> SEQ ID NO 11

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 11

aaagctgcat tgttcectga tggccataga aggttggaca agatagaag

<210> SEQ ID NO 12

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 12

gggctegagg taccagttcet acatgecttg gagtgtataa t

<210> SEQ ID NO 13

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 13

gaaagctgca ttgttcecctg atggccatag aagattggat aaggtcgaag

<210> SEQ ID NO 14

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 14

cttegacctt atccaatett ctatggecat cagggaacaa tgcagettte
<210> SEQ ID NO 15

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 15

ggggggtace ctgctgcage ctaggacagc gcac

<210> SEQ ID NO 16
<211> LENGTH: 16

56

48

49

41

50

50

34
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<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Fusion segment of SPD and CD40L sequence region

<400> SEQUENCE: 16

Lys Ala Ala Leu Phe Pro Asp Gly His Arg Arg Leu Asp Lys Ile Glu
1 5 10 15

<210> SEQ ID NO 17

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Fusion segment of SPD and murine CD40L sequence
region

<400> SEQUENCE: 17

Lys Ala Ala Leu Phe Pro Asp Gly His Arg Arg Leu Asp Lys Val Glu
1 5 10 15

<210> SEQ ID NO 18

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 18

catgttecctg geccctecte 19

<210> SEQ ID NO 19

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 19

gtacaggctc aagagagagg gc 22

<210> SEQ ID NO 20

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 20

atactcgagc gcagatggat cctaac 26

<210> SEQ ID NO 21

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 21

ggggtttage ggccgctaat gttccacgaa atgagttce 38

<210> SEQ ID NO 22

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Fusion sequence of SPD and RANKL/TRANCE
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50

-continued

sequence region

<400> SEQUENCE: 22

Lys Ala Ala Leu Phe Pro Asp Gly Arg Ala Gln Met Asp Pro Asn Arg

1 5 10

15

What is claimed is:

1. An isolated nucleic acid sequence encoding a trimer
strand of a soluble multimeric polypeptide of trimer units,
wherein the nucleic acid comprises, in-reading frame:

i) a first polynucleotide encoding a first polypeptide
comprising the first about 100 to 250 N-terminus amino
acid residues of a collectin family scaffold protein
amino acid sequence, wherein the first polypeptide
comprises a hub and a body region of the collectin
family scaffold protein; and

i) a second polynucleotide encoding a second polypep-
tide comprising the last about 100 to 250 C-terminus
amino acid residues of a tumor necrosis factor super-
family (TNFSF) ligand, wherein the second polypep-
tide comprises an extracellular domain (ECD) of the
TNFSF ligand, and wherein the ultimate 3'-terminal
residue of the first polynucleotide is operably linked to
the ultimate 5'-terminal residue of the second poly-
nucleotide via:

a) deletion of the nucleotide sequences encoding a car-
bohydrate recognition domain (CRD) of the collectin
family scaffold protein and

b) replacement of the CRD polynucleotide sequences with
polynucleotide sequences encoding the ECD of the
TNFSF ligand, whereby, a single trimer strand spon-
taneously trimerizes with two additional trimer strands
to form the trimer unit and the trimer unit binds at the
hub to form the soluble multimeric polypeptide, which
soluble multimeric polypeptide is at least a dimer of
trimer units.

2. An expression vector comprising the nucleic acid

sequence of claim 1.

3. A host cell comprising the expression vector of claim
2.

4. The host cell of claim 3, wherein the host cell is a
eukaryote.

20

25

30

35

40

5. A composition comprising the nucleic acid sequence of
claim 1.

6. The nucleic acid of claim 1, wherein the first poly-
nucleotide encodes the first about 100-250 N-terminus
amino acid residues comprising the hub and body region of
the collectin family protein; and the second polynucleotide
encodes the ECD of a C-terminus of the TNFSF ligand,
wherein nucleic acid residues encoding the CRD of the
collectin family scaffold protein are replaced by the last
about 100 to 250 amino acid residues encoded by the ECD
of the TNFSF ligand.

7. The nucleic acid of claim 6, wherein the collectin
family protein is surfactant protein D.

8. The nucleic acid of claim 6, wherein the TNFSF ligand
is CD40L.

9. The nucleic acid of claim 6, wherein the TNFSF ligand
is receptor activator of NF-kappaB ligand (RANKL).

10. The nucleic acid of claim 6, wherein the TNFSF
ligand is CD27L/CD70.

11. The nucleic acid of claim 1, wherein the trimer unit is
a homotrimer.

12. The nucleic acid of claim 1, wherein the trimer unit is
a heterotrimer.

13. The nucleic acid of claim 1, wherein the trimer strand
is SPD-CDA40L.

14. The nucleic acid of claim 1, wherein the trimer strand
is SPD-RANKL..

15. The nucleic acid of claim 1, wherein the trimer strand
is SPD-CD27L/CD70.

16. The nucleic acid of claim 1, wherein the multimer is
at least a dimer of trimer units.



