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EP 1 235 853 81 

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 lIe 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 GIn GIn Met Glu 

220 225 230 

gee tta aaa gga aaa eta eag egt eta gag gtt gee tte tee cae tat 
15 772 

Ala Leu Lys Gly Lys Leu GIn Arg Leu Glu Val Ala Phe Ser His Tyr 
235 240 245 

eag aaa get gea ttg tte eet gat ggt ega geg eag atg gat eet aae 
20 820 

25 

30 

GIn L1's Ala Ala Leu Phe Pro Asp Gly Arg Ala GIn Met Asp Pro Asn 
250 255 260 

aga ata tea gaa gae age act eae tge ttt tat aga ate etg aga ete 
868 
Arg lIe Ser Glu ASp Ser Thr His Cys Phe Tyr Arg lIe Leu Arg Leu 

265 270 275 

eat gaa aae gea ggt ttg eag gac teg act etg gag agt gaa gae aea 
916 
His Glu Asn Ala Gly Leu GIn Asp Ser Thr Leu Glu Ser Glu Asp Thr 
280 285 290 295 

35 eta eet gae tee tge agg agg atg aaa eaa gee ttt eag ggg gee gtg 
964 

40 

45 

50 

55 

Leu Pro Asp Ser Cys Arg Arg Met Lys GIn Ala Phe GIn Gly Ala Val 
300 305 310 

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

315 320 325 

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

27 
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330 335 340 
5 

eet gag gee eag eea ttt gea eac ete ace ate aat get gee age ate 
1108 
Pro Glu Ala Gln Pro Phe Ala His Leu Thr lle Asn Ala Ala Ser lle 

345 350 355 
10 

eea teg ggt tee eat aaa gte aet etg tee tet tgg tae eae gat ega 
1156 
Pro Ser Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg 

15 360 365 370 375 

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

20 380 385 390 

gtt a3e eaa gat gge tte tat tae etg tae gee aae att tgc ttt egg 
1252 
Val Asn Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn lle Cys Phe Arg 

25 395 400 405 

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

30 410 415 420 

gtg tat gte gtt aaa ace age ate aaa ate eea agt tet eat aae etg 
1348 

35 
Val Tyr Val Val Lys Thr Ser lle Lys lle Pro Ser Ser His Asn Leu 

425 430 435 

atg aaa gga ggg age aeg aaa aae tgg teg gge aat tet gaa tte eae 
1396 

40 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 

45 Phe Tyr Ser lle Asn Val Gly Gly Phe Phe Lys Leu Arg Ala Gly Glu 
460 465 470 

50 

55 
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gaa att age att eag gtg tee aae eet tee etg etg 
5 1492 

Glu lIe Ser 11e GIn Val Ser Asn Pro Ser Leu Leu 
475 480 

gat geg aeg tae ttt ggg get tte aaa gtt eag gae 
10 1534 

Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val GIn Asp 
490 495 

15 
tgagaeteat ttegtggaae attageggee getaaaetat 
1574 

<210> 4 
20 <211> 501 

<212> PRT 
<213> Artificial Sequence 

<400> 4 
25 

gat eeg 

Asp Pro 
485 

ata gae 

lIe Asp 
500 

Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val GIn Pro 
1 5 10 

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

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

35 

gat eaa 

Asp Gln 

Leu Gly 
15 

Pro Asn 

Pro Gly 

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 GIn Gly Pro Thr 
65 70 75 80 

40 

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

45 
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 GIn Gly Asn Ile 
50 115 120 125 

55 

29 
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Gly Pro Gin Gly Lys Pro Gly Pro Lys Gly Glu Ala Gly Pro Lys Gly 
5 130 135 140 

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

10 Thr Gly Pro Lys Gly Glu Arg Gly Ala Pro Gly Val GIn Gly Ala Pro 
165 170 175 

Gly Asn Ala Gly Ala Ala Gly Pro Ala Gly Pro Ala Gly Pro GIn Gly 
180 185 190 

15 

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

Pro Gly Asp Arg Gly lIe Lys Gly Glu Ser Gly Leu Pro Asp Ser Ala 
20 210 215 220 

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

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

Arg Ala GIn Met Asp Pro Asn Arg lIe Ser Glu Asp Ser Thr His Cys 

30 
260 265 270 

Phe Tyr Arg Ile Leu Arg Leu His Glu Asn Ala Gly Leu GIn Asp Ser 
275 280 285 

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

GIn Ala Phe GIn Gly Ala Val GIn Lys Glu Leu GIn His Ile Val Gly 
305 310 315 320 

40 

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

Asp Val Ala GIn Arg Gly Lys Pro Glu Ala GIn Pro Phe Ala His Leu 
45 340 345 350 

50 

55 

30 
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Thr rle Asn Ala Ala SerIle Pro Ser Gly Ser His Lys Val Thr Leu 
355 360 365 

5 Ser Ser Trp Tyr His Asp Arg Gly Trp Ala Lys rle Ser Asn Met Thr 
370 375 380 

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

10 

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

Thr Asp Tyr Leu GIn Leu Met Val Tyr Val Val Lys Thr Ser lIe Lys 
420 425 430 15 

rle Pro Ser Ser His Asn Leu Met Lys Gly Gly Ser Thr Lys Asn Trp 

20 

25 

435 440 445 

Ser Gly Asn Ser Glu Phe His Phe Tyr Ser lle Asn Val Gly Gly Phe 
450 455 460 

Phe Lys Leu Arg Ala Gly Glu Glu lIe Ser rle GIn 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 rle Asp 

<210> 5 
35 <211> 1477 

<212> DNA 

500 

<213> Artificial Sequence 

<220> 
40 <223> Description of Artificial Sequence: Murine surfactant protein D (except CRD) fused to the extracellular domain 

of murine CD40 ligand 

<220> 
<221> 5'UTR 

45 <222> (7) .. (31 ) 
<223> 5' UTR from rat surfactant protein D 

<220> 
<221> sig_peptide 

50 <222> (32) .. (88) 
<223> Signal peptide from murine surfactant protein D 

<220> 
<221> CDS 

55 <222> (32) .. (1441) 

<220> 
<221> misc_recomb 

31 
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<222> (88) .. (799) 

<223> Mature murine surfactant protein D including hub region, collagenous portion, and neck, but excluding car­
bohydrate recognition domain (CRD) 

5 <220> 

<221> misc_feature 

<222> (800) .. (1441) 
<223> Murine CD40 ligand extracellular region, including stalk 

10 <300> 

<301> Motwani, M 
White, R A. 

Guo, N 

Dowler, L L. 
15 Tauber, A I. 

Motwani, M 
<302> Mouse surfactant protein-D. cDNA cloning, characterization, and gene localization to chromosome 14. 

<303> J. Immunol. 

<304> 155 
20 <305> 12 

<306> 5671-5677 

<307> 1995 

<313> 32 TO 800 

25 <300> 

<301> Armitage, R 
Fanslow, W 

Sato, T A. 
Clifford, K N. 

30 <302> Molecular and biological characterization of a murine ligand for CD40 

<303> Nature 

<304> 357 
<305> 6373 

<306> 80-82 
35 <307> 1992 

<313> 801 TO 1441 

<400> 5 

40 

45 

50 

55 
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getagcgadL tceaccagga ageaatetga e atg etg cee ttt etc tce atg 
52 

Met Leu Pro Phe Leu Ser Met 
5 1 5 

ett gte ttg ett gta eag eee etg gga aat etg gga gca gaa atg aag 
100 
Leu Val Leu Leu Val GIn Pro Leu Gly Asn Leu G-i Ala Glu Met Lys 

10 10 15 20 

age etc teg eag aga tea gta eee aae ace tge ace eta gte atg tgt 
148 

15 Ser Leu Ser GIn 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 

20 Ser Pro Thr Glu Asn Gly Leu Pro Gly Arg Asp G1y Arg Asp Gly Arg 
40 45 50 55 

gaa ggt eea egg ggt gag aag ggt gat eca ggt ttg eea gga eet atg 
25 244 

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 ecc aaa gga 
30 292 

Gly Leu Ser Gly Leu GIn Gly Pro Thr Gly Pro Val Gly Pro Lys Gly 

35 

40 

45 

50 

55 

33 
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75 80 85 

5 gag aat gge tet get gge gaa eet gga eea aag gga gaa egt gga eta 
340 

10 

15 

20 

25 

30 

35 

Glu Asn Gly Ser Ala Gly Glu Pro Gly Pro Lys Gly Glu Arg Gly Leu 
90 95 100 

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 lIe 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 GIn Gly Asn lIe 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 
GIn 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 GIn 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 

40 18 5 190 195 

eea gga ete 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 lIe Lys 

45 200 205 210 215 

50 

55 

34 
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ggt gaa age ggg ett eea gae agt get get etg agg cag eag atg gag 
724 

5 Gly Glu Ser Gly Leu Pro Asp Ser Ala Ala Leu Arg GIn Gin Met Glu 

10 

15 

20 

220 225 230 

gee tta aaa gga aaa eta cag egt eta gag gtt gee tte tee cae tat 
772 
Ala Leu Lys Gly Lys Leu GIn Arg Leu Glu Va] Ala Phe Ser His Tyr 

235 240 245 

cag aaa get gea ttg tte cct gat gge cat aga aga ttg gat aag gte 
820 
Gin Lys Ala Ala Leu Phe Pro Asp Gly His Arg Arg Leu Asp Lys Val 

250 255 260 

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

265 270 275 

aag aga tge aae aaa gga gaa gga tct tta tee ttg etg aac tgt gag 
25 916 

30 

35 

Lys Arg Cys Asn Lys Gly Glu Gly Ser Leu Ser Leu Leu Asn Cys Glu 
280 285 290 295 

gag atg aga agg caa ttt gaa gae ett gtc aag gat ata aeg tta aae 
964 
Glu Met Arg Arg GIn Phe Glu Asp Leu Val Lys Asp lIe Thr Leu Asn 

300 305 310 

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

315 320 325 

40 gat cet eaa att gea gea cae gtt gta age gaa gee aae agt aat gea 
1060 
Asp Pro GIn lIe Ala Ala His Val Val Ser Glu Ala Asn Ser Asn Ala 

330 335 340 

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

50 

55 

35 
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345 350 355 

5 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 

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

380 385 390 

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

395 400 405 

20 
att gga tet gag aga ate tta ete aag geg gea aat aee cae agt tee 
1300 
lIe Gly Ser Glu Arg lie Leu Leu Lys Ala Ala Asn Thr His Ser Ser 

410 415 420 
25 

tee eag ett tge gag eag eag tet gtt cae ttg gge gga gtg ttt gaa 
1348 
Ser GIn Leu Cys Glu GIn GIn Ser Val His Leu Gly Gly Val Phe Glu 

425 430 435 
30 

tta eaa get ggt get tet gtg ttt gte aae gtg act gaa gca age caa 
1396 
Leu GIn Ala Gly Ala Ser Val Phe Val Asn Val Thr Glu Ala Ser GIn 
440 445 450 455 

35 

gtg atc cac aga gtt gge ttc tea tet ttt gge tta etc aaa etc 
1441 
Val lIe His Arg Val Gly Phe Ser Ser Phe Gly Leu Leu Lys Leu 

40 460 465 470 

tgaacagtge gctgteetag getgeageag ggtaee 
1477 

45 

<210> 6 
<211> 470 
<212> PRT 
<213> Artificial Sequence 

50 <223> Description of Artificial Sequence: Murine surfactant protein D (except CRD) fused to the extracellular domain 
of murine CD40 ligand 

<400> 6 

55 

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

5 Asn Leu Gly Ala Glu Met Lys Ser Leu Ser GIn 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 

10 

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

15 
Pro Gly Leu Pro Gly Pro Met Gly Leu Ser Gly Leu GIn Gly Pro Thr 

65 70 75 80 

Gly Pro Val Gly Pro Lys 0ly Glu Asn Gly Ser Ala Gly Glu Pro Gly 
85 90 95 

20 
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 GIn Gly Asn lIe 
25 115 12 0 125 

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

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

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

35 

Gly Asn Ala Gly Ala Ala Gly Pro Ala Gly Pro Ala Gly Pro GIn Gly 
1~0 185 190 

40 

45 

50 

55 
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Ala Pro Gly Ser Arg Gly Pro Pro Gly Leu Lys Gly Asp Arg Gly Val 
195 200 205 

5 

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

Ala Leu Arg GIn Gln Met ,::;Iu Ala Leu Lys Gly Lys Leu GIn Arg Leu 
10 

225 230 235 240 

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

15 

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

Phe Val Phe lIe Lys Lys Leu Lys Arg Cys Asn Lys Gly Glu G1y Ser 
20 275 280 285 

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

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

Glu Met GIn Arg Gly Asp Glu Asp Pro GIn lIe Ala Ala His Val Val 
325 330 335 

30 

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

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

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

40 

Thr Phe Cys Ser Asn Arg Glu Pro Ser Ser GIn Arg Pro Phe lIe Val 
385 390 395 400 

Gly Leu Trp Leu Lys Pro Ser Ile Gly Ser Glu Arg Ile Leu Leu Lys 
45 405 410 415 

Ala Ala Asn Thr His Ser Ser Ser GIn Leu Cys Glu GIn GIn Ser Val 

50 

55 

38 
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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 lIe His Arg Val Gly Phe Ser Ser 
450 455 460 

Phe Gly Leu Leu Lys Leu 
465 470 

Claims 

20 1. A multimeric TNFSF-SPD fusion protein comprising: 

25 

30 

35 

a plurality of polypeptide trimers, 

i) a first trimer consisting of peptide strands of extracellular domains of a member of the TNF superfamily 

(TNFSF) of ligands wherein the TNFSF moiety is one selected from the group consisting of ligands L TA, 
TNF, LTB, and TNFSF4 to TNFSF 18 as in Table I; and 
ii) a second trimer strand from a pulmonary surfactant protein D (SPD) molecule 

each first trimer conjoined to said second polypeptide trimer strand from a SPD molecule comprising the hub, 
body and neck region, wherein said ligand strand is substituted for native carbohydrate recognition domains 

(CRD) of the SPD molecules, said conjoined SPD strands covalently bound in parallel to each other, therein 
forming a multimeric fusion protein comprising a plurality of trimeric hybrid polypeptide strands radiating from 
a covalently bound center hub of the molecule, the free end of each trimeric radiating strand having said TNFSF 
moiety attached. 

2. The multimeric fusion protein according to claim 1, wherein the TNFSF moiety is one selected from the group 

consisting of ligands human or murine CD40L, murine RANKLfTRANCE (TNFSF11) or murine CD27UCD70 
(TNFSF7), and wherein SPD is murine. 

40 3. A method for preparing a CD40L-SPD multimeric fusion polypeptide, comprising the steps of: 

initiating a culture, in a nutrient medium, of procaryotic or eucaryotic host cells transformed with a recombinant 

DNA molecule including an expression vector, appropriate for said cells, operatively linked to an exogenous 
DNA segment defining a structural gene for CD40L-SPD ligand, said structural gene having a nucleotide base 

45 sequence of SEQ ID NO 1 from base 32 to base 1444; and 

50 

55 

maintaining said culture for a time period sufficient for said cells to express said multimeric molecule. 

4. A method of preparing a multimeric TNFSF-SPD ligand fusion protein, comprising: 

preparing a first DNA segment coding for a strand of an exposed extracellular portion of TNFSF; 
preparing a second DNA segment coding for a SPD polypeptide strand, wherein said SPD's CRD domain of 
the strand has been removed; 
conjoining said first and second DNAs in proper reading frame, therein creating a TNFSF-SPD DNA construct; 
inserting said construct into an expression vector system; 

introducing said vector system into an appropriate cell in culture under suitable conditions; 
harvesting and purifying spent medium from said culture; and 
assaying for presence of multimeric TNFSF-SPD fusion protein. 

39 
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Patentansprliche 

1. Multimeres TNFSF-SPD Fusionsprotein umfassend: 

5 eine Vielzahl von Polypeptidtrimeren, 

a. ein erster Timer bestehend aus Peptidstrangen von extrazellularen Domanen eines Mitglieds der TNF 
Superfamilie (TNFSF) von Liganden, wobei die TNFSF Einheit eine ist ausgewahlt aus der Gruppe beste­
hend aus den Liganden L TA, TNF, LTB und TNFSF4 bis TNFSF 18 wie in Tabelle I; und 

10 b. ein zweiter Trimerstrang von einem pulmonalen Oberflachenprotein D (SPD) Molekul 

wobei jeder ersterTrimerverbunden ist mit dem zweiten Polypeptidstrang eines SPD Molekuls, das die Naben-, 
Korper- und die Halsregion umfasst, wobei der Ligandenstrang die native Karbohydrat-Erkennungsdomanen 
(CRD) der SPD Molekule ersetzt, wobei die verbundenen SPD Strange kovalent parallel miteinanderverbunden 

15 sind, dadurch ein multimeres Fusionsprotein bildend, das eine Vielzahl von trimeren Hybridpolypeptidstrangen 
umfasst, die von einer kovalent gebundenen zentralen Nabe des Molekuls strahlenformig wegfUhren, wobei 
an dem freien Ende jedes trimeren strahlenformig wegfuhrenden Stranges die TNFSF Einheit befestigt ist. 

2. Multimeres Fusionsprotein gemaB Anspruch 1, wobei die TNFSF Einheit eine ist ausgewahlt aus der Gruppe be-
20 stehend aus den Liganden humanes oder murines CD40L, murines RANKLfTRANCE (TNFSF11) oder murines 

CD27UCD70 (TNFSF7), und wobei das SPD murin ist. 

25 

30 

35 

40 

45 

50 

55 

3. Verfahren zum Herstellen eine CD40L-SPD multimeren Fusionspolypeptids umfassend die folgenden Schritten: 

Initiieren einer Kultur in einem Nahrmedium von prokaryotischen oder eukaryotischen Wirtszellen, die mit einem 
rekombinanten DNA Molekul transformiert sind, einschlieBlich eines Expressionsvektors, der fUr die Zellen 
geeignet ist, das funktional mit einem exogenen DNA Segment verknupft ist, das ein strukturelles Gen fur 
CD40L-SPD Liganden definiert, wobei das strukturelle Gen eine Nukleotidbasensequenz SEQ ID NO 1 von 
Base 32 bis Base 1444 besitzt; und 
Kultivieren der Kultur fur eine Zeitdauer, die den Zellen reicht, um das multimere Molekul zu expremieren. 

4. Verfahren zum Herstellen eines multimeren TNFSF-SPD Ligandenfusionsproteins, die folgenden Schritte umfas­
send: 

Herstellen eines ersten DNA-Segments, das fUreinen Strang eines exponierten extrazellularen Teils von TNFSF 
kodiert; 
Herstellen eines zweiten DNA-Segmentes, das fUr einen SPD Polypeptidstrang kodiert, wobei die CRD Domane 
des Stranges des SPD entfernt wurde; 
Verbinden der ersten und zweiten DNAs im korrekten Leseraster, wodurch ein TNFSF-SPD DNA Konstrukt 
erzeugt wird; 
Einfugen des Konstruktes in ein Expressionsvektorsystem; 
Einfuhren des Vektorsystems in eine geeignete Zelle in Kultur unter geeigneten Bedingungen; 
Ernten und Aufreinigen des verwendeten Mediums aus der Kultur; und 
Testen auf das Vorliegen von multimerem TNFSF-SPD Fusionsprotein. 

Revendications 

1. Une proteine de fusion multimerique TNFSF-SPD : 

une pluralite de trimeres polypeptidiques, 

i) un premier trimere de brins peptidiques de domaines extracellulaires d'un membre de la superfamille 
TNF (TNFSF) de ligands, ou Ie fragment TNFSF est selectionne parmi Ie groupe compose de ligands LTA, 
TNF, LTB etTNFSF4 a TNFSF 18 selon Ie tableau 1 ; et 
ii) un deuxieme brin de trimere d'une molecule d'une proteine D d'un surfactant pulmonaire (SPD), 

ou chaque premiertrimere conjoints audit deuxieme brin detrimere polypeptidique de la molecule SPD comprend 

40 
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la region du raccord, du corps et de la nuque, ou ledit brin de ligand substitue des domaines de reconnaissance 
du glucide natif (CRD) des molecules SPD, lesdits brins de SPD conjoints etant lies en paralleles I'un a I'autre, 
formant ainsi une proteine de fusion multimerique comprenant une pluralite de brins polypeptidiques hybrides 
de trimeres rayonnant a partir d'un raccord covalent du centre de liaison de la molecule, ou I'extremite libre de 
chaque brin rayonnant de trimere comporte ledit fragment TNFSF qui y est attache. 

2. La proteine de fusion multimerique selon la revendication 1, ou Ie fragment de TNFSF est selectionne parmi Ie 
groupe compose de ligands humains ou murins CD40L, des ligands murins RANKL !TRANCE (TNFSF11) ou des 
ligands murins CD27UCD70 (TNFSF7), ou Ie SPD est murin. 

3. Un procede pour preparer un polypeptide de fusion multimerique CD40L-SPD, comprenant les etapes suivantes : 

- initiation d'une culture dans un milieu nutritif, de cellules hates procaryotiques ou eucaryotiques transformees 
avec une molecule de ADN recombinante, comportant un vecteur d'expression, adapte audites cellules, lie de 

15 fagon operative a un segment de ADN exogene definissant un gene structurel pour Ie ligand CD40L-SPD, ledit 
genestructurel ayant unesequence de base de nucleotide de SEQ ID NO 1 de la base 32jusqu'a labase 1444; et 
maintenance de ladite culture pour une periode de temps suffisante pour lesdites cellules pour exprimer ladite 

molecule multimerique. 

20 4. Un procede pour preparer une proteine de fusion de ligand TNFSF-SPD multimerique, comprenant : 

25 

30 

35 

40 

45 

50 

55 

-Iapreparation d'un premiersegmentd'ADN codantpourun brin d'une partie extracellulaire exposee de TNFSF ; 
- la preparation d'un second segment d'ADN codant pour un brin de polypeptide de SPD, ou ledit do maine 
CRD de SPD du brin a ete enleve ; 
- liaison entre ledit premier et ledit second ADN dans un cadre de lecture correct, generant dans ce cadre un 
construct d'ADN de TNFSF-SPD ; 

insertion dudit construct dans Ie systeme du vecteur d'expression ; 
- introduction dudit systeme de vecteur dans une cellule appropriee dans une culture a des conditions adaptees ; 
- recolte et purification du milieu mis a disposition de ladite culture; et 
- essaie pour la presence de la proteine de fusion de TNFSF-SPD multimerique. 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 7 
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