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*(as of Nov. 1, 1999) Known members of ligands in the TNF superfamily,
taken from the Human Gene Nomenclature Committee

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

In conclusion, fusions between TNFSF members and
collectins offer a novel means of generating large protein
complexes which can provide localized stimulation at an
injection site. Because of the multimeric nature of the
collectin backbone, such fusion proteins may mimic the
multivalent ligand surface presented by the membrane forms
of TNFSF members to TNFRSF-bearing responding cells.
Moreover, by limiting systemic toxicity while maintaining
localized efficacy, such fusion proteins may have a role as
vaccine adjuvants against infectious agents and tumors.

All collectins are formed as multimers of trimeric subunits,
each containing a collagenous domain. The C-terminus of
each collectin contains a CRD which binds carbohydrates
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.

Genbank ID

AF125303

X01393
X02910
L!1016
D90224
X67878
U11821
L08096
L09753
U03398
U37518
AF013171
AF030099
NM_003808
AF136293
AF036581
AF039390

Pulmonary surfactant
protein D
conglutinin
collectin-43
CL-L!
ACRP30
Hib27

TABLE I

TABLE II

REFERENCES

The Collectin Superfamily

Lymphotoxin-, TNF-a, TNFSFI
TNF-a, TNFSF2
Lymphotoxin-, TNFSF3
OX-40L
CD40L, CD154. Gp39, T-BAM
FasL
CD27L, CD70
cmOL
4-1BBL
TRAIL, Apo-2L
RANKL,TRANCE,OPGL,ODF
TWEAK, Apo-3L
APRIL
BAFF, THANK, BLYS
LIGHT, HVEM-L
VEGI
unidentified
unidentified
AITRL, GITRL

Ligands of the TNF Superfamily*

Clq
Mannose-binding protein,
MBL!
Mannose-binding protein,
MBL2
Pulmonary surfactant
protein A

LTA
TNF
LTB
TNFSF4
TNFSF5
TNFSF6
TNFSF7
TNFSF8
TNFSF9
TNFSFlO
TNFSFll
TNFSF12
TNFSF13
TNFSF13B
TNFSF14
TNFSF15
TNFSF16
TNFSF17
TNFSF18

15 New Ligand Symbol Other Names

confer different cell-binding and pharmacokinetic behaviors
upon a fusion protein. For example, macrophages are known
to take up and degrade whole SPD [Dong, 1998]. If a fusion
protein other than SPD were used, the disposition of the
fusion protein in vivo might be altered. Additionally, met­
alloproteinases are known to degrade the collectin, Clq, so
that a fusion with Clq may alter the degradation of the
fusion protein. For example, because CD40L activates mac­
rophages and other cells to produce metalloproteinases,
which could potentially degrade the collagenous portion of 10

SPD and other collecting. Cleavage of the collagenous stalk
would then be expected to release single-trimers of CD40L,
which could diffuse away from the original parent molecule,
much like a slow-release formulation of a drug. Also, the
membrane-proximal portion of CD40L has been retained in
CD40L-SPD. This sequence also contains protease-suscep­
tible amino acid sequences, which can be eliminated by
mutagenesis to retard the cleavage of CD40L from the
fusion protein. Mutations in such proteinase cleavage site(s) 20

would delay such cleavage and favor the local persistence of
the CD40L stimulus.

CD40L-SPD is a large macromolecule (>1,000 kDa), and
the other TNFSF-collectin fusion proteins would be
expected to be similarly large. For native SPD, the aggre- 25

gates that spontaneously form measure 100 nm in diameter.
When injected into tissue, this large a complex would be
expected to remain at the injection site for a prolonged
period. Localization ofthe TNFSF-containing protein would
also be expected to reduce any systemic toxicity caused by 30

the release of free single-trimers into the circulation. For
example, soluble CD40L in blood has been linked to disease
activity in lupus, and this smaller molecule may even cross
the glomerulus to cause damage to renal tubules [Kato and
Kipps, J. Clin. Invest. November 1999]. On the other hand, 35

because CD40L induces the production of chemokines
which attract immune cells [Kornbluth], T cells, monocytes,
and dendritic cells would be expected migrate to the site
where CD40L-SPD was injected. This might be advanta­
geous if CD40L-SPD were used as a vaccine adjuvant. In 40

mice, soluble CD40L (sCD40LT) stimulates IgGI produc­
tion but not cytotoxic T lymphocytes (CTLs) [Wong, 1999].
Interestingly, the same protein that is expressed from an
injected plasmid stimulates both a strong antibody and CTL
response [Gurunathan, 1998]. In the latter case, the plasmid 45

would be expected to deliver a localized supply of CD40L,
whereas the sCD40LT protein is free to diffuse away.
Support for the localized use of CD40L in an adjuvant
formulation is provided by a study using a plasmid express­
ing full-length membrane CD40L, which was very effective 50

in stimulating both humoral and CTL immune responses
[Mendoza, 1997]. Similarly, injection of adenovirus
expressing membrane CD40L has potent antitnmor activity
in mice [Kikuchi, 1999]. Similar considerations would likely
apply to other fusion proteins between the TNFSF and 55

collecting.

Finally, for immunostimulatory proteins, it is particularly
important that the protein not be antigenic if repeated
injections are needed. For example, vaccination with TNF-fl
modified by the addition of short peptide sequences was able 60

to induce the production of disease-modifYing anti-TNF-fl
autoantibodies [Dalum, 1999]. Because CD40L-SPD and
other TNFSF-collectin fusion proteins are formed from
endogenous protein sequences (with the possible exception
of the peptide sequence at the junction), the production of 65

antibodies might not limit the effectiveness of repeated
injections.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 22

<210> SEQ ID NO 1
<211> LENGTH: 1552
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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-continued

<223> OTHER INFORMATION: Murine surfactant protein D (without the CRD)
fused to the extracellular portion of human CD40L

<220> FEATURE:
<221> NAME/KEY: 5'UTR
<222> LOCATION: (7) .. (31)
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (32) .. (1444)
<220> FEATURE:
<221> NAME/KEY: sig_peptide
<222> LOCATION: (32) .. (88)
<223> OTHER INFORMATION: Signal peptide from murine surfactant protein D
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (88) .. (799)
<223> OTHER INFORMATION: Mature murine surfactant protein D including

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

<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (801) .. (1546)
<223> OTHER INFORMATION: Human CD40 ligand extracellular region,

including stalk.
<300> PUBLICATION INFORMATION:
<301> AUTHORS: Motwani M
<302> TITLE: Mouse surfactant protein-D. eDNA cloning,

characterization, and gene localization to chromosome 14.
<303> JOURNAL: J. Immunol.
<304> VOLUME: 155
<305> ISSUE: 12
<306> PAGES: 5671 TO 5677
<307> DATE: 1995
<313> RELEVANT RESIDUES: (32) .. (802)
<300> PUBLICATION INFORMATION:
<301> AUTHORS: Spriggs MK
<302> TITLE: Recombinant human CD40 ligand stimulates B cell

proliferation and immunoglobulin E secretion
<303> JOURNAL: Journal of Experimental Medicine
<304> VOLUME: 176
<305> ISSUE: 6
<306> PAGES: 1543-1550
<307> DATE: 1992
<313> RELEVANT RESIDUES: (803) .. (1552)

<400> SEQUENCE: 1

gctagcgaat tccaccagga agcaatctga c atg ctg ccc ttt ctc tcc atg 52
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 100
Leu Val Leu Leu Val Gln Pro Leu Gly Asn Leu Gly Ala Glu Met Lys

10 15 20

agc ctc tcg cag aga tca gta ccc aac acc tgc acc cta gtc atg tgt 148
Ser Leu Ser Gln Arg Ser Val Pro Asn Thr Cys Thr Leu Val Met Cys

25 30 35

agc cca aca gag aat ggc ctg cct ggt cgt gat gga cgg gat ggg aga 196
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 244
Glu Gly Pro Arg Gly Glu Lys Gly Asp Pro Gly Leu Pro Gly Pro Met

60 65 70

ggg ctc tca ggg ttg cag ggc cct aca ggt cca gtt gga ccc aaa gga 292
Gly Leu Ser Gly Leu Gln Gly Pro Thr Gly Pro Val Gly Pro Lys Gly

75 80 85

gag aat ggc tct gct ggc gaa cct gga cca aag gga gaa cgt gga cta 340
Glu Asn Gly Ser Ala Gly Glu Pro Gly Pro Lys Gly Glu Arg Gly Leu

90 95 100

agt gga cct cca gga ctt cca ggt att cct ggt cca gct ggg aaa gaa 388
Ser Gly Pro Pro Gly Leu Pro Gly Ile Pro Gly Pro Ala Gly Lys Glu

105 110 115

ggt ccc tct ggg aag cag ggg aac ata gga cct caa ggc aaa cca ggt 436

24
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-continued

Gly Pro Ser Gly Lys Gln Gly Asn 11e Gly Pro Gln Gly Lys Pro Gly
120 125 130 135

eet aaa gga gag get ggg eee aaa gga gaa gta ggt get eet gge atg 484
Pro Lys Gly Glu Ala Gly Pro Lys Gly Glu Val Gly Ala Pro Gly Met

140 145 150

eaa gga tet aea ggg gea aaa gge tee aea gge eee aag gga gaa aga 532
Gln Gly Ser Thr Gly Ala Lys Gly Ser Thr Gly Pro Lys Gly Glu Arg

155 160 165

ggt gee eet ggt gtg eaa gga gee eea ggg aat get gga gea gea gga 580
Gly Ala Pro Gly Val Gln Gly Ala Pro Gly Asn Ala Gly Ala Ala Gly

170 175 180

eet gee gga eet gee ggt eea eag gga get eea ggt tee agg ggg eee 628
Pro Ala Gly Pro Ala Gly Pro Gln Gly Ala Pro Gly Ser Arg Gly Pro

185 190 195

eea gga etc aag ggg gae aga ggt gtt eet gga gae aga gga ate aaa 676
Pro Gly Leu Lys Gly Asp Arg Gly Val Pro Gly Asp Arg Gly 11e Lys
200 205 210 215

ggt gaa age ggg ett eea gae agt get get etg agg eag eag atg gag 724
Gly Glu Ser Gly Leu Pro Asp Ser Ala Ala Leu Arg Gln Gln Met Glu

220 225 230

gee tta aaa gga aaa eta eag egt eta gag gtt gee tte tee cae tat 772
Ala Leu Lys Gly Lys Leu Gln Arg Leu Glu Val Ala Phe Ser His Tyr

235 240 245

eag aaa get gea ttg tte eet gat gge cat aga agg ttg gae aag ata 820
Gln Lys Ala Ala Leu Phe Pro Asp Gly His Arg Arg Leu Asp Lys 11e

250 255 260

gaa gat gaa agg aat ett cat gaa gat ttt gta tte atg aaa aeg ata 868
Glu Asp Glu Arg Asn Leu His Glu Asp Phe Val Phe Met Lys Thr 11e

265 270 275

eag aga tge aae aea gga gaa aga tee tta tee tta etg aae tgt gag 916
Gln Arg Cys Asn Thr Gly Glu Arg Ser Leu Ser Leu Leu Asn Cys Glu
280 285 290 295

gag att aaa age eag ttt gaa gge ttt gtg aag gat ata atg tta aae 964
Glu 11e Lys Ser Gln Phe Glu Gly Phe Val Lys Asp 11e Met Leu Asn

300 305 310

aaa gag gag aeg aag aaa gaa aae age ttt gaa atg eaa aaa ggt gat 1012
Lys Glu Glu Thr Lys Lys Glu Asn Ser Phe Glu Met Gln Lys Gly Asp

315 320 325

eag aat eet eaa att geg gea cat gte ata agt gag gee age agt aaa 1060
Gln Asn Pro Gln 11e Ala Ala His Val 11e Ser Glu Ala Ser Ser Lys

330 335 340

aea aea tet gtg tta eag tgg get gaa aaa gga tae tae ace atg age 1108
Thr Thr Ser Val Leu Gln Trp Ala Glu Lys Gly Tyr Tyr Thr Met Ser

345 350 355

aae aae ttg gta ace etg gaa aat ggg aaa eag etg ace gtt aaa aga 1156
Asn Asn Leu Val Thr Leu Glu Asn Gly Lys Gln Leu Thr Val Lys Arg
360 365 370 375

eaa gga etc tat tat ate tat gee eaa gte ace tte tgt tee aat egg 1204
Gln Gly Leu Tyr Tyr 11e Tyr Ala Gln Val Thr Phe Cys Ser Asn Arg

380 385 390

gaa get teg agt eaa get eea ttt ata gee age etc tge eta aag tee 1252
Glu Ala Ser Ser Gln Ala Pro Phe 11e Ala Ser Leu Cys Leu Lys Ser

395 400 405

eee ggt aga tte gag aga ate tta etc aga get gea aat ace cae agt 1300
Pro Gly Arg Phe Glu Arg 11e Leu Leu Arg Ala Ala Asn Thr His Ser

410 415 420

tee gee aaa eet tge ggg eaa eaa tee att cae ttg gga gga gta ttt 1348
Ser Ala Lys Pro Cys Gly Gln Gln Ser 11e His Leu Gly Gly Val Phe

425 430 435

26
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-continued

gaa ttg caa cca ggt gct tcg gtg ttt gtc aat gtg act gat cca agc 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 ggc 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 gggagtcttc ataatacagc 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
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
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

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

28
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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. eDNA cloning,

characterization, and gene localization to chromosome 14.
<303> JOURNAL: Journal of Immunology
<304> VOLUME: 155
<305> ISSUE: 12
<306> PAGES: 5671-5677
<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

30
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<307> DATE: 1997
<313> RELEVANT RESIDUES: (800) .. (1534)

<400> SEQUENCE: 3

getagegaat teeaeeagga ageaatetga e atg etg eee ttt etc tee atg 52
Met Leu Pro Phe Leu Ser Met
1 5

ett gte ttg ett gta eag eee etg gga aat etg gga gea gaa atg aag 100
Leu Val Leu Leu Val G1n Pro Leu G1y Asn Leu G1y Ala G1u Met Lys

10 15 20

age etc teg eag aga tea gta eee aae ace tge ace eta gte atg tgt 148
Ser Leu Ser G1n Arg Ser Val Pro Asn Thr Cys Thr Leu Val Met Cys

25 30 35

age eea aea gag aat gge etg eet ggt egt gat gga egg gat ggg aga 196
Ser Pro Thr G1u Asn G1y Leu Pro G1y Arg Asp G1y Arg Asp G1y Arg
40 45 50 55

gaa ggt eea egg ggt gag aag ggt gat eea ggt ttg eea gga eet atg 244
G1u G1y Pro Arg G1y G1u Lys G1y Asp Pro G1y Leu Pro G1y Pro Met

60 65 70

ggg etc tea ggg ttg eag gge eet aea ggt eea gtt gga eee aaa gga 292
G1y Leu Ser G1y Leu G1n G1y Pro Thr G1y Pro Val G1y Pro Lys G1y

75 80 85

gag aat gge tet get gge gaa eet gga eea aag gga gaa egt gga eta 340
G1u Asn G1y Ser Ala G1y G1u Pro G1y Pro Lys G1y G1u Arg G1y Leu

90 95 100

agt gga eet eea gga ett eea ggt att eet ggt eea get ggg aaa gaa 388
Ser G1y Pro Pro G1y Leu Pro G1y I1e Pro G1y Pro Ala G1y Lys G1u

105 110 115

ggt eee tet ggg aag eag ggg aae ata gga eet eaa gge aaa eea ggt 436
G1y Pro Ser G1y Lys G1n G1y Asn I1e G1y Pro G1n G1y Lys Pro G1y
120 125 130 135

eet aaa gga gag get ggg eee aaa gga gaa gta ggt get eet gge atg 484
Pro Lys G1y G1u Ala G1y Pro Lys G1y G1u Val G1y Ala Pro G1y Met

140 145 150

eaa gga tet aea ggg gea aaa gge tee aea gge eee aag gga gaa aga 532
G1n G1y Ser Thr G1y Ala Lys G1y Ser Thr G1y Pro Lys G1y G1u Arg

155 160 165

ggt gee eet ggt gtg eaa gga gee eea ggg aat get gga gea gea gga 580
G1y Ala Pro G1y Val G1n G1y Ala Pro G1y Asn Ala G1y Ala Ala G1y

170 175 180

eet gee gga eet gee ggt eea eag gga get eea ggt tee agg ggg eee 628
Pro Ala G1y Pro Ala G1y Pro G1n G1y Ala Pro G1y Ser Arg G1y Pro

185 190 195

eea gga etc aag ggg gae aga ggt gtt eet gga gae aga gga ate aaa 676
Pro G1y Leu Lys G1y Asp Arg G1y Val Pro G1y Asp Arg G1y I1e Lys
200 205 210 215

ggt gaa age ggg ett eea gae agt get get etg agg eag eag atg gag 724
G1y G1u Ser G1y Leu Pro Asp Ser Ala Ala Leu Arg G1n G1n Met G1u

220 225 230

gee tta aaa gga aaa eta eag egt eta gag gtt gee tte tee cae tat 772
Ala Leu Lys G1y Lys Leu G1n Arg Leu G1u Val Ala Phe Ser His Tyr

235 240 245

eag aaa get gea ttg tte eet gat gga ega geg eag atg gat eet aae 820
G1n Lys Ala Ala Leu Phe Pro Asp G1y Arg Ala G1n Met Asp Pro Asn

250 255 260

aga ata tea gaa gae age act cae tge ttt tat aga ate etg aga etc 868
Arg I1e Ser G1u Asp Ser Thr His Cys Phe Tyr Arg I1e Leu Arg Leu

265 270 275

cat gaa aae gea ggt ttg eag gae teg act etg gag agt gaa gae aea 916
His G1u Asn Ala G1y Leu G1n Asp Ser Thr Leu G1u Ser G1u Asp Thr

32
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34

280 285 290 295

eta eet gae tee tge agg agg atg aaa eaa gee ttt eag ggg gee gtg 964
Leu Pro Asp Ser Cys Arg Arg Met Lys Gln Ala Phe Gln Gly Ala Val

300 305 310

eag aag gaa etg eaa cae att gtg ggg eea eag ege tte tea gga get 1012
Gln Lys Glu Leu Gln His Ile Val Gly Pro Gln Arg Phe Ser Gly Ala

315 320 325

eea get atg atg gaa gge tea tgg ttg gat gtg gee eag ega gge aag 1060
Pro Ala Met Met Glu Gly Ser Trp Leu Asp Val Ala Gln Arg Gly Lys

330 335 340

eet gag gee eag eea ttt gea cae etc ace ate aat get gee age ate 1108
Pro Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile

345 350 355

eea teg ggt tee cat aaa gte act etg tee tet tgg tae cae gat ega 1156
Pro Ser Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg
360 365 370 375

gge tgg gee aag ate tet aae atg aeg tta age aae gga aaa eta agg 1204
Gly Trp Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Gly Lys Leu Arg

380 385 390

gtt aae eaa gat gge tte tat tae etg tae gee aae att tge ttt egg 1252
Val Asn Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg

395 400 405

cat cat gaa aea teg gga age gta eet aea gae tat ett eag etg atg 1300
His His Glu Thr Ser Gly Ser Val Pro Thr Asp Tyr Leu Gln Leu Met

410 415 420

gtg tat gte gtt aaa ace age ate aaa ate eea agt tet cat aae etg 1348
Val Tyr Val Val Lys Thr Ser Ile Lys Ile Pro Ser Ser His Asn Leu

425 430 435

atg aaa gga ggg age aeg aaa aae tgg teg gge aat tet gaa tte cae 1396
Met Lys Gly Gly Ser Thr Lys Asn Trp Ser Gly Asn Ser Glu Phe His
440 445 450 455

ttt tat tee ata aat gtt ggg gga ttt tte aag etc ega get ggt gaa 1444
Phe Tyr Ser Ile Asn Val Gly Gly Phe Phe Lys Leu Arg Ala Gly Glu

460 465 470

gaa att age att eag gtg tee aae eet tee etg etg gat eeg gat eaa 1492
Glu Ile Ser Ile Gln Val Ser Asn Pro Ser Leu Leu Asp Pro Asp Gln

475 480 485

gat geg aeg tae ttt ggg get tte aaa gtt eag gae ata gae 1534
Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Gln Asp Ile Asp

490 495 500

tgagaeteat ttegtggaae attageggee getaaaetat 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:

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
50 55 60

Pro Gly Leu Pro Gly Pro Met Gly Leu Ser Gly Leu Gln Gly Pro Thr
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36

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 11e
100 105 110

Pro Gly Pro Ala Gly Lys Glu Gly Pro Ser Gly Lys Gln Gly Asn 11e
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 11e 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

Arg Ala Gln Met Asp Pro Asn Arg 11e Ser Glu Asp Ser Thr His Cys
260 265 270

Phe Tyr Arg 11e Leu Arg Leu His Glu Asn Ala Gly Leu Gln Asp Ser
275 280 285

Thr Leu Glu Ser Glu Asp Thr Leu Pro Asp Ser Cys Arg Arg Met Lys
290 295 300

Gln Ala Phe Gln Gly Ala Val Gln Lys Glu Leu Gln His 11e Val Gly
305 310 315 320

Pro Gln Arg Phe Ser Gly Ala Pro Ala Met Met Glu Gly Ser Trp Leu
325 330 335

Asp Val Ala Gln Arg Gly Lys Pro Glu Ala Gln Pro Phe Ala His Leu
340 345 350

Thr 11e Asn Ala Ala Ser 11e Pro Ser Gly Ser His Lys Val Thr Leu
355 360 365

Ser Ser Trp Tyr His Asp Arg Gly Trp Ala Lys 11e Ser Asn Met Thr
370 375 380

Leu Ser Asn Gly Lys Leu Arg Val Asn Gln Asp Gly Phe Tyr Tyr Leu
385 390 395 400

Tyr Ala Asn 11e Cys Phe Arg His His Glu Thr Ser Gly Ser Val Pro
405 410 415

Thr Asp Tyr Leu Gln Leu Met Val Tyr Val Val Lys Thr Ser 11e Lys
420 425 430

11e Pro Ser Ser His Asn Leu Met Lys Gly Gly Ser Thr Lys Asn Trp
435 440 445

Ser Gly Asn Ser Glu Phe His Phe Tyr Ser 11e Asn Val Gly Gly Phe
450 455 460

Phe Lys Leu Arg Ala Gly Glu Glu 11e Ser 11e Gln Val Ser Asn Pro
465 470 475 480

Ser Leu Leu Asp Pro Asp Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys
485 490 495



Val Gln Asp Ile Asp
500
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<210> SEQ ID NO 5
<211> LENGTH: 1477
<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 CD40 ligand
<220> FEATURE:
<221> NAME/KEY: 5'UTR
<222> LOCATION: (7) .. (31)
<223> OTHER INFORMATION: 5'UTR from rat surfactant protein D
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (32) .. (1441)
<220> FEATURE:
<221> NAME/KEY: sig_peptide
<222> LOCATION: (32) .. (87)
<223> OTHER INFORMATION: Signal peptide from murine surfactant protein D
<220> FEATURE:
<221> NAME/KEY: mise_feature
<222> LOCATION: (88) .. (799)
<220> FEATURE:
<221> NAME/KEY: mise_feature
<222> LOCATION: (800) .. (1441)
<300> PUBLICATION INFORMATION:
<301> AUTHORS: Motwani M
<302> TITLE: Mouse surfactant protein-D. eDNA clonings,

characterization, and gene localization to chromosome 14.
<303> JOURNAL: Nature
<304> VOLUME: 357
<305> ISSUE: 6373
<306> PAGES: 80 TO 82
<307> DATE: 1992-05-07
<313> RELEVANT RESIDUES: (801) .. (1441)
<300> PUBLICATION INFORMATION:
<301> AUTHORS: Armitage RJ
<302> TITLE: Molecular and biological characterization of a murine

ligand for CD40.
<303> JOURNAL: Nature
<304> VOLUME: 357
<305> ISSUE: 6373
<306> PAGES: 80 TO 82
<307> DATE: 1992-05-07
<313> RELEVANT RESIDUES: (801) .. (1441)

<400> SEQUENCE: 5

getagegaat teeaeeagga ageaatetga e atg etg eee ttt etc tee atg 52
Met Leu Pro Phe Leu Ser Met
1 5

ett gte ttg ett gta eag eee etg gga aat etg gga gea gaa atg aag 100
Leu Val Leu Leu Val Gln Pro Leu Gly Asn Leu Gly Ala Glu Met Lys

10 15 20

age etc teg eag aga tea gta eee aae ace tge ace eta gte atg tgt 148
Ser Leu Ser Gln Arg Ser Val Pro Asn Thr Cys Thr Leu Val Met Cys

25 30 35

age eea aea gag aat gge etg eet ggt egt gat gga egg gat ggg aga 196
Ser Pro Thr Glu Asn Gly Leu Pro Gly Arg Asp Gly Arg Asp Gly Arg
40 45 50 55

gaa ggt eea egg ggt gag aag ggt gat eea ggt ttg eea gga eet atg 244
Glu Gly Pro Arg Gly Glu Lys Gly Asp Pro Gly Leu Pro Gly Pro Met

60 65 70

ggg etc tea ggg ttg eag gge eet aea ggt eea gtt gga eee aaa gga 292
Gly Leu Ser Gly Leu Gln Gly Pro Thr Gly Pro Val Gly Pro Lys Gly

75 80 85

gag aat gge tet get gge gaa eet gga eea aag gga gaa egt gga eta 340
Glu Asn Gly Ser Ala Gly Glu Pro Gly Pro Lys Gly Glu Arg Gly Leu

90 95 100
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agt gga eet eea gga ett eea ggt att eet ggt eea get ggg aaa gaa 388
Ser Gly Pro Pro Gly Leu Pro Gly 11e Pro Gly Pro Ala Gly Lys Glu

105 110 115

ggt eee tet ggg aag eag ggg aae ata gga eet eaa gge aaa eea ggt 436
Gly Pro Ser Gly Lys Gln Gly Asn 11e Gly Pro Gln Gly Lys Pro Gly
120 125 130 135

eet aaa gga gag get ggg eee aaa gga gaa gta ggt get eet gge atg 484
Pro Lys Gly Glu Ala Gly Pro Lys Gly Glu Val Gly Ala Pro Gly Met

140 145 150

eaa gga tet aea ggg gea aaa gge tee aea gge eee aag gga gaa aga 532
Gln Gly Ser Thr Gly Ala Lys Gly Ser Thr Gly Pro Lys Gly Glu Arg

155 160 165

ggt gee eet ggt gtg eaa gga gee eea ggg aat get gga gea gea gga 580
Gly Ala Pro Gly Val Gln Gly Ala Pro Gly Asn Ala Gly Ala Ala Gly

170 175 180

eet gee gga eet gee ggt eea eag gga get eea ggt tee agg ggg eee 628
Pro Ala Gly Pro Ala Gly Pro Gln Gly Ala Pro Gly Ser Arg Gly Pro

185 190 195

eea gga etc aag ggg gae aga ggt gtt eet gga gae aga gga ate aaa 676
Pro Gly Leu Lys Gly Asp Arg Gly Val Pro Gly Asp Arg Gly 11e Lys
200 205 210 215

ggt gaa age ggg ett eea gae agt get get etg agg eag eag atg gag 724
Gly Glu Ser Gly Leu Pro Asp Ser Ala Ala Leu Arg Gln Gln Met Glu

220 225 230

gee tta aaa gga aaa eta eag egt eta gag gtt gee tte tee cae tat 772
Ala Leu Lys Gly Lys Leu Gln Arg Leu Glu Val Ala Phe Ser His Tyr

235 240 245

eag aaa get gea ttg tte eet gat gge cat aga aga ttg gat aag gte 820
Gln Lys Ala Ala Leu Phe Pro Asp Gly His Arg Arg Leu Asp Lys Val

250 255 260

gaa gag gaa gta aae ett cat gaa gat ttt gta tte ata aaa aag eta 868
Glu Glu Glu Val Asn Leu His Glu Asp Phe Val Phe 11e Lys Lys Leu

265 270 275

aag aga tge aae aaa gga gaa gga tet tta tee ttg etg aae tgt gag 916
Lys Arg Cys Asn Lys Gly Glu Gly Ser Leu Ser Leu Leu Asn Cys Glu
280 285 290 295

gag atg aga agg eaa ttt gaa gae ett gte aag gat ata aeg tta aae 964
Glu Met Arg Arg Gln Phe Glu Asp Leu Val Lys Asp 11e Thr Leu Asn

300 305 310

aaa gaa gag aaa aaa gaa aae age ttt gaa atg eaa aga ggt gat gag 1012
Lys Glu Glu Lys Lys Glu Asn Ser Phe Glu Met Gln Arg Gly Asp Glu

315 320 325

gat eet eaa att gea gea cae gtt gta age gaa gee aae agt aat gea 1060
Asp Pro Gln 11e Ala Ala His Val Val Ser Glu Ala Asn Ser Asn Ala

330 335 340

gea tee gtt eta eag tgg gee aag aaa gga tat tat ace atg aaa age 1108
Ala Ser Val Leu Gln Trp Ala Lys Lys Gly Tyr Tyr Thr Met Lys Ser

345 350 355

aae ttg gta atg ett gaa aat ggg aaa eag etg aeg gtt aaa aga gaa 1156
Asn Leu Val Met Leu Glu Asn Gly Lys Gln Leu Thr Val Lys Arg Glu
360 365 370 375

gga etc tat tat gte tae act eaa gte ace tte tge tet aat egg gag 1204
Gly Leu Tyr Tyr Val Tyr Thr Gln Val Thr Phe Cys Ser Asn Arg Glu

380 385 390

eet teg agt eaa ege eea tte ate gte gge etc tgg etg aag eee age 1252
Pro Ser Ser Gln Arg Pro Phe 11e Val Gly Leu Trp Leu Lys Pro Ser

395 400 405

att gga tet gag aga ate tta etc aag geg gea aat ace cae agt tee 1300
11e Gly Ser Glu Arg 11e Leu Leu Lys Ala Ala Asn Thr His Ser Ser

40
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42

410 415 420

tcc 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 tct ttt ggc tta ctc aaa ctc 1441
Val Ile His Arg Val Gly Phe Ser Ser Phe Gly Leu Leu Lys Leu

460 465 470

tgaacagtgc gctgtcctag gctgcagcag ggtacc 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:

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
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

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
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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

ctgacatgct gccctttctc tccatgc

<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

ggaggccagc tgtcctccag cctgtttgc

<210> SEQ ID NO 9
<211> LENGTH: 56
<212> TYPE: DNA
<213> ORGANISM: Artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 9

ggggctagcg aattccacca ggaagcaatc tgacatgctg ccctttctct ccatgc

<210> SEQ ID NO 10
<211> LENGTH: 48
<212> TYPE: DNA
<213> ORGANISM: Artificial sequence
<220> FEATURE:

27

29

56

44
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-continued

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 10

46

tctatcttgt ccaaccttct atggccatca gggaacaatg cagctttc

<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 tgttccctga 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

gggctcgagg taccagttct acatgccttg 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 ttgttccctg 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

cttcgacctt atccaatctt ctatggccat cagggaacaa tgcagctttc

<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

ggggggtacc ctgctgcagc ctaggacagc gcac

48

49

41

50

50

34

<210> SEQ ID NO 16
<211> LENGTH: 16
<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 G1y His Arg Arg Leu Asp Lys I1e G1u
1 5 10 15
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<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

48

catgttcctg gccctcctc

<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

<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

<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

ggggtttagc ggccgctaat gttccacgaa atgagttc

<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

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

19

22

26

38
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(MBL2), pulmonary surfactant protein A (SPA), pulmonary
surfactant protein D (SPD), conglutinin, collectin 43, C-type
lectin Ll(CL-Ll), adipocyte complement related protein of
30 kDa (ACRP30), or hibernation specific protein 27
(Hib27).

4. The multimeric polypeptide of claim 1, wherein the
trimer unit comprises homomeric trimer strands.

5. The multimeric polypeptide of claim 1, wherein the
trimer unit comprises heteromeric trimer strands.

6. The multimeric polypeptide of claim 1, wherein the
collectin family scaffold protein is surfactant protein D.

7. The multimeric polypeptide of claim 1, wherein the
TNFSF ligand is CD40L.

8. The multimeric polypeptide of claim 1, wherein the
trimer strand is SPD-CD40L.

9. The multimeric polypeptide of claim 1, wherein the
TNFSF ligand is receptor activator of NF-kappaB ligand
(RANKL).

10. The multimeric polypeptide of claim 1, wherein the
trimer strand is SPD-RANKL.

11. The multimeric polypeptide of claim 1, wherein the
TNFSF ligand is CD27L/CD70.

12. The multimeric polypeptide of claim 1, wherein the
25 trimer strand is SPD-CD27L/CD70.

13. The multimeric polypeptide of claim 1, wherein
amino acid residues comprising the trimerized strands which
are susceptible to proteolytic degradation are removed from
the multimeric polypeptide.

14. The multimeric polypeptide of claim 1, wherein the
multimer is a dimer of trimer units.

What is claimed is:
1. A soluble multimeric polypeptide of at least two trimer

units, wherein each trimer unit comprises a fusion protein
trimer strand consisting of:

a first polypeptide comprising the first about 100 to 250 5

N-terminus residues of a collectin family scaffold pro­
tein, wherein the first polypeptide comprises a hub and
a body region of the collectin family scaffold protein;
and

a second polypeptide comprising the last about 100 to 250 10

C-terminus residues of a tumor necrosis factor super­
family (TNFSF) ligand, wherein the second polypep­
tide comprises an extracellular domain (ECD) of the
TNFSF ligand,

wherein the carboxy-terminal residue of the first polypep- 15

tide is operably linked to the amino-terminal residue of
the second polypeptide via:
i) deletion ofa carbohydrate recognition domain (CRD)

of the collectin family scaffold protein and
ii) replacement of the CDR with the ECD ofthe TNFSF 20

ligand,
whereby a single trimer strand spontaneously trimerizes
with two additional trimer strands to form a trimer unit and
the trimer unit binds at the hub to form the multimeric
polypeptide.

2. The multimeric polypeptide of claim 1, wherein the
TNFSF ligand is selected from Iymphotoxin-A (LTA), Iym­
photoxin-B (LTB), tumor necrosis factor (TNF), or any of
TNFSF4-15 and TNFSFI8.

3. The multimeric polypeptide of claim 1, wherein the 30

collectin family scaffold protein is selected from comple­
ment factor I(Clq), mannose binding protein, mannose­
binding lectin type I(MBLl), marmose-binding lectin type 2


