
SEQUENCE LISTING 

<110> Seattle Children's Hospital 
(DSA Seattle Children's Research Institute) 

<120> METHOD AND COMPOSITIONS FOR CELLULAR 
IMMUNOTHERAPY 

<130> SP100131SGA 

<150> 62/090,845 
<151> 2014-12-11 

<150> 62/089,730 
<151> 2014-12-09 

<150> 62/088,363 
<151> 2014-12-05 

<150> 62/058,973 
<151> 2014-10-02 

<150> 61/986,479 
<151> 2014-04-30 

<150> 61/977,751 
<151> 2014-04-10 

<160> 60 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 5 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Spacer Region 

<220> 
<221> VARIANT 
<222> 1 
<223> Xaa = cysteine, 	glycine, 	or arginine 

<220> 
<221> VARIANT 
<222> 4 
<223> Xaa = cysteine or threonine 

<400> 1 
Xaa Pro Pro Xaa Pro 
1 	 5 

<210> 2 

<400> 2 
000 

<210> 3 

<400> 3 
000 

<210> 4 
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<400> 4 
000 

<210> 5 
<211> 34 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> CD28 transmembrane domain polynucleotide 

<400> 5 
Pro Pro Cys Pro Pro Cys Pro Met Phe Trp Val Leu Val Val Val Gly 
1 	 5 10 15 

Gly Val 	Leu Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe Ile Ile 
20 25 30 

Phe Trp 

<210> 6 

<400> 6 
000 

<210> 7 

<400> 7 
000 

<210> 8 
<211> 9 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> T2A ribosomal 	skip element 

<400> 8 
Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 

<210> 9 
<211> 9 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> tEGFR 

<400> 9 
Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 

<210> 10 
<211> 1152 
<212> DNA 
<213> Artificial 	sequence 

<220> 
<223> T2A domain 

<400> 10 
ccaaggctcg agggcggcgg agagggcaga ggaagtcttc taacatgcgg tgacgtggag 60 
gagaatcccg gccctaggat gcttctcctg gtgacaagcc ttctgctctg tgagttacca 120 
cacccagcat tcctcctgat cccacgcaaa gtgtgtaacg gaataggtat tggtgaattt 180 
aaagactcac tctccataaa tgctacgaat attaaacact tcaaaaactg cacctccatc 240 
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agtggcgatc tccacatcct gccggtggca tttaggggtg actccttcac acatactcct 300 
cctctggatc cacaggaact ggatattctg aaaaccgtaa aggaaatcac agggtttttg 360 
ctgattcagg cttggcctga aaacaggacg gacctccatg cctttgagaa cctagaaatc 420 
atacgcggca ggaccaagca acatggtcag ttttctcttg cagtcgtcag cctgaacata 480 
acatccttgg gattacgctc cctcaaggag ataagtgatg gagatgtgat aatttcagga 540 
aacaaaaatt tgtgctatgc aaatacaata aactggaaaa aactgtttgg gacctccggt 600 
cagaaaacca aaattataag caacagaggt gaaaacagct gcaaggccac aggccaggtc 660 
tgccatgcct tgtgctcccc cgagggctgc tggggcccgg agcccaggga ctgcgtctct 720 
tgccggaatg tcagccgagg cagggaatgc gtggacaagt gcaaccttct ggagggtgag 780 
ccaagggagt ttgtggagaa ctctgagtgc atacagtgcc acccagagtg cctgcctcag 840 
gccatgaaca tcacctgcac aggacgggga ccagacaact gtatccagtg tgcccactac 900 
attgacggcc cccactgcgt caagacctgc ccggcaggag tcatgggaga aaacaacacc 960 
ctggtctgga agtacgcaga cgccggccat gtgtgccacc tgtgccatcc aaactgcacc 1020 
tacggatgca ctgggccagg tcttgaaggc tgtccaacga atgggcctaa gatcccgtcc 1080 
atcgccactg ggatggtggg ggccctcctc ttgctgctgg tggtggccct ggggatcggc 1140 
ctcttcatgt ga 1152 

<210> 11 
<211> 383 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> T2A domain 

<400> 11 
Pro Arg Leu Glu Gly Gly Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys 
1 	 5 	 10 15 
Gly Asp Val Glu Glu Asn Pro Gly Pro Arg Met Leu Leu Leu Val Thr 

20 	 25 30 
Ser Leu Leu Leu Cys Glu Leu Pro His Pro Ala Phe Leu Leu Ile Pro 

35 	 40 45 
Arg Lys Val 	Cys Asn Gly Ile Gly Ile Gly Glu Phe Lys Asp Ser Leu 

50 	 55 60 
Ser Ile Asn Ala Thr Asn Ile Lys His Phe Lys Asn Cys Thr Ser Ile 
65 	 70 	 75 80 
Ser Gly Asp Leu His Ile Leu Pro Val Ala Phe Arg Gly Asp Ser Phe 

85 	 90 95 
Thr His Thr Pro Pro Leu Asp Pro Gln Glu Leu Asp Ile Leu Lys Thr 

100 	 105 110 
Val 	Lys Glu Ile Thr Gly Phe Leu Leu Ile Gln Ala Trp Pro Glu Asn 

115 	 120 125 
Arg Thr Asp Leu His Ala Phe Glu Asn Leu Glu Ile Ile Arg Gly Arg 

130 	 135 140 
Thr Lys Gln His Gly Gln Phe Ser Leu Ala Val Val 	Ser Leu Asn Ile 
145 	 150 	 155 160 
Thr Ser Leu Gly Leu Arg Ser Leu Lys Glu Ile Ser Asp Gly Asp Val 

165 	 170 175 
Ile Ile Ser Gly Asn Lys Asn Leu Cys Tyr Ala Asn Thr Ile Asn Trp 

180 	 185 190 
Lys Lys Leu Phe Gly Thr Ser Gly Gln Lys Thr Lys Ile Ile Ser Asn 

195 	 200 205 
Arg Gly Glu Asn Ser Cys Lys Ala Thr Gly Gin Val Cys His Ala Leu 

210 	 215 220 
Cys Ser Pro Glu Gly Cys Trp Gly Pro Glu Pro Arg Asp Cys Val Ser 
225 	 230 	 235 240 
Cys Arg Asn Val Ser Arg Gly Arg Glu Cys Val Asp Lys Cys Asn Leu 

245 	 250 255 
Leu Glu Gly Glu Pro Arg Glu Phe Val Glu Asn Ser Glu Cys Ile Gln 

260 	 265 270 
Cys His Pro Glu Cys Leu Pro Gln Ala Met Asn Ile Thr Cys Thr Gly 

275 	 280 285 
Arg Gly Pro Asp Asn Cys Ile Gln Cys Ala His Tyr Ile Asp Gly Pro 

290 	 295 300 
His Cys Val 	Lys Thr Cys Pro Ala Gly Val Met Gly Glu Asn Asn Thr 
305 	 310 	 315 320 
Leu Val Trp Lys Tyr Ala Asp Ala Gly His Val Cys His Leu Cys His 

325 	 330 335 
Pro Asn Cys Thr Tyr Gly Cys Thr Gly Pro Gly Leu Glu Gly Cys Pro 
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340 345 350 
Thr Asn Gly Pro Lys Ile Pro Ser Ile Ala Thr Gly Met Val Gly Ala 

355 360 365 
Leu Leu Leu Leu Leu Val Val Ala Leu Gly Ile Gly Leu Phe Met 

370 375 380 

<210> 12 

<400> 12 
000 

<210> 13 
<211> 326 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Exemplary IgG4-Fc 

<400> 13 
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 
1 	 5 10 15 

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
20 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
35 40 45 

Gly Val 	His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr 
65 70 75 80 
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 

85 90 95 
Arg Val Glu Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu 

100 105 110 
Phe Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp 

115 120 125 
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp 

130 135 140 
Val 	Ser Gln Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp Gly 
145 150 155 160 
Val 	Glu Val 	His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn 

165 170 175 
Ser Thr Tyr Arg Val Val 	Ser Val Leu Thr Val 	Leu His Gln Asp Trp 

180 185 190 
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro 

195 200 205 
Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu 

210 215 220 
Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn 
225 230 235 240 
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile 

245 250 255 
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 

260 265 270 
Thr Pro Pro Val 	Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg 

275 280 285 
Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys 

290 295 300 
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
305 310 315 320 
Ser Leu Ser Leu Gly Lys 

325 

<210> 14 
<211> 220 
<212> PRT 
<213> Artificial 	Sequence 
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<220> 
<223> Modified IgG4 hinge region 

<400> 14 
Met Leu Arg Leu Leu Leu Ala Leu Asn Leu Phe Pro Ser Ile Gln Val 
1 	 5 10 15 
Thr Gly Asn Lys Ile Leu Val Lys Gln Ser Pro Met Leu Val Ala Tyr 

20 25 30 
Asp Asn Ala Val Asn Leu Ser Cys Lys Tyr Ser Tyr Asn Leu Phe Ser 

35 40 45 
Arg Glu Phe Arg Ala Ser Leu His Lys Gly Leu Asp Ser Ala Val Glu 

50 55 60 
Val Cys Val Val Tyr Gly Asn Tyr Ser Gln Gln Leu Gln Val Tyr Ser 
65 70 75 80 
Lys Thr Gly Phe Asn Cys Asp Gly Lys Leu Gly Asn Glu Ser Val Thr 

85 90 95 
Phe Tyr Leu Gln Asn Leu Tyr Val Asn Gln Thr Asp Ile Tyr Phe Cys 

100 105 110 
Lys Ile Glu Val 	Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser 

115 120 125 
Asn Gly Thr Ile Ile His Val Lys Gly Lys His Leu Cys Pro Ser Pro 

130 135 140 
Leu Phe Pro Gly Pro Ser Lys Pro Phe Trp Val Leu Val Val Val Gly 
145 150 155 160 
Gly Val 	Leu Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe Ile Ile 

165 170 175 
Phe Trp Val Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp Tyr Met 

180 185 190 
Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro 

195 200 205 
Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser 

210 215 220 

<210> 15 
<211> 255 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Cytoplasmic domain of human 4-1BB 

<400> 15 
Met Gly Asn Ser Cys Tyr Asn Ile Val Ala Thr Leu Leu Leu Val Leu 
1 	 5 10 15 
Asn Phe Glu Arg Thr Arg Ser Leu Gln Asp Pro Cys Ser Asn Cys Pro 

20 25 30 
Ala Gly Thr Phe Cys Asp Asn Asn Arg Asn Gln Ile Cys Ser Pro Cys 

35 40 45 
Pro Pro Asn Ser Phe Ser Ser Ala Gly Gly Gln Arg Thr Cys Asp Ile 

50 55 60 
Cys Arg Gln Cys Lys Gly Val Phe Arg Thr Arg Lys Glu Cys Ser Ser 
65 70 75 80 
Thr Ser Asn Ala Glu Cys Asp Cys Thr Pro Gly Phe His Cys Leu Gly 

85 90 95 
Ala Gly Cys Ser Met Cys Glu Gln Asp Cys Lys Gln Gly Gln Glu Leu 

100 105 110 
Thr Lys Lys Gly Cys Lys Asp Cys Cys Phe Gly Thr Phe Asn Asp Gln 

115 120 125 
Lys Arg Gly Ile Cys Arg Pro Trp Thr Asn Cys Ser Leu Asp Gly Lys 

130 135 140 
Ser Val 	Leu Val Asn Gly Thr Lys Glu Arg Asp Val Val Cys Gly Pro 
145 150 155 160 
Ser Pro Ala Asp Leu Ser Pro Gly Ala Ser Ser Val Thr Pro Pro Ala 

165 170 175 
Pro Ala Arg Glu Pro Gly His Ser Pro Gin Ile Ile Ser Phe Phe Leu 

180 185 190 
Ala Leu Thr Ser Thr Ala Leu Leu Phe Leu Leu Phe Phe Leu Thr Leu 
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195 	 200 205 
Arg Phe Ser Val Val 	Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe 

210 	 215 220 
Lys Gln Pro Phe Met Arg Pro val Gln Thr Thr Gln Glu Glu Asp Gly 
225 	 230 235 240 
Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu 

245 250 255 

<210> 16 
<211> 164 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Cytoplasmic domain of isoform 3 of human CD3 zeta 

<400> 16 
Met Lys Trp Lys Ala Leu Phe Thr Ala Ala Ile Leu Gln Ala Gln Leu 
1 	 5 10 15 
Pro Ile Thr Glu Ala Gln Ser Phe Gly Leu Leu Asp Pro Lys Leu Cys 

20 25 30 
Tyr Leu Leu Asp Gly Ile Leu Phe Ile Tyr Gly Val Ile Leu Thr Ala 

35 	 40 45 
Leu Phe Leu Arg Val 	Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr 

50 	 55 60 
Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg 
65 	 70 75 80 
Glu Glu Tyr Asp Val 	Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met 

85 90 95 
Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn 

100 105 110 
Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met 

115 	 120 125 
Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly 

130 	 135 140 
Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala 
145 	 150 155 160 
Leu Pro Pro Arg 

<210> 17 
<211> 15 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> Human IgGl hinge region 

<400> 17 
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 
1 	 5 10 15 

<210> 18 
<211> 12 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Human IgG2 hinge region 

<400> 18 
Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro 
1 	 5 10 

<210> 19 
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<211> 61 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> Human IgG3 hinge region 

<400> 19 
Glu Leu Lys Thr Pro Leu Gly Asp Thr His Thr Cys Pro Arg Cys Pro 
1 	 5 10 15 
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu 

20 25 30 
Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu Pro 

35 	 40 45 
Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro 

50 	 55 60 

<210> 20 
<211> 12 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Human IgG4 hinge region 

<400> 20 
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro 
1 	 5 10 

<210> 21 
<211> 12 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Modified Human IgG4 hinge region 

<400> 21 
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 10 

<210> 22 

<400> 22 
000 

<210> 23 

<400> 23 
000 

<210> 24 

<400> 24 
000 

<210> 25 

<400> 25 
000 

<210> 26 

<400> 26 
000 
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<210> 27 

<400> 27 
000 

<210> 28 

<400> 28 
000 

<210> 29 

<400> 29 
000 

<210> 30 

<400> 30 
000 

<210> 31 

<400> 31 
000 

<210> 32 

<400> 32 
000 

<210> 33 

<400> 33 
000 

<210> 34 

<400> 34 
000 

<210> 35 

<400> 35 
000 

<210> 36 

<400> 36 
000 

<210> 37 
<211> 348 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Medium spacer IgG4 hinge-CH3 

<400> 37 
tacggaccgc cctgcccccc ttgccctggc cagcctcgcg agccccaggt gtacaccctg 60 
cctccctccc aggaagagat gaccaagaac caggtgtccc tgacctgcct ggtgaagggc 120 
ttctacccca gcgacatcgc cgtggagtgg gagagcaacg gccagcctga gaacaactac 180 
aagaccaccc ctcccgtgct ggacagcgac ggcagcttct tcctgtacag ccggctgacc 240 
gtggacaaga gccggtggca ggaaggcaac gtctttagct gcagcgtgat gcacgaggcc 300 
ctgcacaacc actacaccca gaagagcctg agcctgtccc tgggcaag 348 

<210> 38 

<400> 38 
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000 

<210> 39 

<400> 39 
000 

<210> 40 

<400> 40 
000 

<210> 41 

<400> 41 
000 

<210> 42 

<400> 42 
000 

<210> 43 

<400> 43 
000 

<210> 44 

<400> 44 
000 

<210> 45 

<400> 45 
000 

<210> 46 

<400> 46 
000 

<210> 47 

<400> 47 
000 

<210> 48 

<400> 48 
000 

<210> 49 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> IgG4 hinge 

<400> 49 
Glu Ser Lys Tyr Gly 
1 5 

<210> 50 

<400> 50 
000 
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<210> 51 
<211> 9 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> modified Human IgG4 hinge region 

<400> 51 
Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 

<210> 52 
<211> 10 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Modified Human IgG4 hinge region 

<400> 52 
Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 	 10 

<210> 53 
<211> 13 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Modified Human IgG4 hinge region 

<400> 53 
Glu Val Val 	Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro 
1 	 5 	 10 

<210> 54 
<211> 20048 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Ce7scFv-IgG4hinge-CH2-CH3-CD28tm/4-1613-zeta-T2A-EG 

FRt-epHIV7 

<400> 54 
gttagaccag atctgagcct gggagctctc tggctaacta gggaacccac tgcttaagcc 60 
tcaataaagc ttgccttgag tgcttcaagt agtgtgtgcc caatctggtc tagactcgga 120 
ccctcgagag accgattgat cccttgggtg acgaattcgg agttatttcg aacggaactc 180 
acgaagttca tcacacacgg cgtctgttgt gtgactctgg taactagaga tccctcagac 240 
ccttttagtc agtgtggaaa atctctagca gtggcgcccg aacagggact tgaaagcgaa 300 
gcagacaaca cactgagacc attgatctct agggagtctg ggaaaatcag tcacaccttt 360 
tagagatcgt caccgcgggc ttgtccctga actttcgctt agggaaacca gaggagctct 420 
ctcgacgcag gactcggctt gctgaagcgc gcacggcaag aggcgagggg cggcgactgg 480 
tgagtacgcc aaaaattttg tccctttggt ctcctcgaga gagctgcgtc ctgagccgaa 540 
cgacttcgcg cgtgccgttc tccgctcccc gccgctgacc actcatgcgg tttttaaaac 600 
actagcggag gctagaagga gagagatggg tgcgagagcg tcagtattaa gcgggggaga 660 
attagatcga tgggaaaaaa ttcggttaag gccaggggga tgatcgcctc cgatcttcct 720 
ctctctaccc acgctctcgc agtcataatt cgccccctct taatctagct accctttttt 780 
aagccaattc cggtccccct aagaaaaaat ataaattaaa acatatagta tgggcaagca 840 
gggagctaga acgattcgca gttaatcctg gcctgttaga aacatcagaa ggctgtagac 900 
ttctttttta tatttaattt tgtatatcat acccgttcgt ccctcgatct tgctaagcgt 960 
caattaggac cggacaatct ttgtagtctt ccgacatctg aaatactggg acagctacaa 1020 
ccatcccttc agacaggatc agaagaactt agatcattat ataatacagt agcaaccctc 1080 
tattgtgtgc atcaaaggat tttatgaccc tgtcgatgtt ggtagggaag tctgtcctag 
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TT Bbd 
ogzs DET766D777 3U6P76PD1P 1661336613 6673227227 1272662572 2376622151 
OZZS 3723127726 1666332676 77P66717P7 631EI226316 3163167171 6661DP1D16 
09TS E215136D15 777D71D77D 7P6P1771D7 6736772626 DDDDD1DD6D 3E016D1727 
DOTS 551D3ET616 75p311.D5E0 6P76P76e6P 3332612623 3123263623 6666626666 
OtOS 6131266266 3663661313 6666626E135 636236261E0 6613261616 6163331663 
0861 3332612613 6226116126 3166163351 2E112613331 6636326226 ..232356363 
OZ6t 1613313631 6613266336 73P61DPDPD 3235662336 66617217P6 71132P3213 
09817 6E03235672 l7elDp6662 )3E061.3113 el6163D676 -23E65E536p 3326133663 
0081 6232631632 1622663661 6616316313 1161332366 1326661663 3116313115 
OtLt PE03631361 1612611661 3366336116 3165661162 716176P761 2311376372 
08917 3DED5p76u6 pEop66673 261773E036 6PPD6PETP3 1166362672 P7P1DPPDDP 
OZ917 66D766)2P3 62DDD3E2D1 1D1D633621 DDP117DP66 7761663766 6171716311 
ogst 7PDDDP6163 2173261267 76616PP661 b126776716 EIDD116D266 2726311723 
00517 	6 6 66  P_P_D__D1P 661PP66137 66D2DD66)) DP6P6P7622 6166617PD6 1P661721D6 
Ottv 6332711D72 3213663623 366P236173 16013622616 671E67EI731 663117E332 
08E17 E013663573 266)167163 26D16DEDDT 65666213E6 726p 	6636 666166663p 
OZEt 6D1D6Dp7p6 De6DE.56.315 p62D76365p 3D6pp61661 D6p6DD6D66 1376u75e36 
092t 1762761662 Di7771P613 617111376D 337E7737E11 D626D61613 51D6133627 
00Z17 61DPDDP63P 6726721661 663663631_2 67761.26606 7766132326 3116,621316 
OtTt 1223663672 6PP7P6PPET DEIPET7E2P6 2361P62611 DP61661)61 3611761P3DP 
(Mt 3363D63621 7657e17763 667DPE01617 6227312627 P116D76361 3116131111 
OZOV 6011161117 1672171722 6267225726 66132663ET 2636166262 6336631626 
096E 1312E61266 3133226662 6363366232 2266333661. 3136233162 6311122231 
006E 7li61.13613 3326133611 136323313 366776P31) 2621772133 5p55117371 
0178E D6365DD161 al7756533e 6p67165pD1 752up1115p 1E03126E.35 6766.2363-26 
09LE 113.266E563 P7TP7P66061 66E6636632 6223576231 D2P3766061 662166766) 
ozLE 7lae651266 6366365636 2166213163 3633163613 ET61771336 1661613353 
oggE DD1DD6DD61 311636715p 611563363E 3312336076 6P6133P1DD 76336DDD63 
009E 3616E25626 p621536263 3331362263 117P631616 113166766) 2223336116 
OtsE D6PPETP6PP 7611DPD663 6231231672 011P1P1PDEI 6723113713 1312353136 
osvE 6662631136 2261762327 PP6P3)6376 1116663PPD 6D11111)11 672.2616)76 
OZVE 3l6pl6236l 6P-el-21E163 611D1DD373 -pi7313566E. ETE266366E 6pDp5TeTED 
09EE ftoplyeD11 1333261112 DDD36D6D02 3311313126 6327766113 22116D76PD 
00E£ 3ET6e66666 1656p6D771 1111036)31 75613p1615 71612616pp p6561Dpp2l 
otzE 6666363661 6622626213 3616633226 11PPD66716 7)31333337 PP)1171766 
081E 66.23161666 36.21616)63 171577pp3l 6e36663eDD 66p6352136 3p6papp136 
ozTE 7E22672606 7PETPDEID71 6662666665 116PP6P637 7D162DPDDD 631PDP76D6 
ogoE 26p756516p pl67376166 33106D1p6D 61D1265p67 5D113151D6) 6111163662 
000E PPD331PP63 2621131132 1632211621 ODD3ETPD16 6213131631 61=161PP 
0176Z 1PPEODD6PP 2211116221 111161PP11 161111161P 11666P1176 1712262261 
ossz 2361122312 6666111623 3126262362 3266623211 2111666311 1122223112 
RH PPEPDP11PP PDPPE2PDP1 2113111261 1161P16171 6116D12112 1613127121 
09LZ 1311137771 EID2D1612D3 D37D2P17DD 3771111311 lapppp1161 66p162pl.23 
OOLZ 1PPE2PP13P PP7P1P7P5P 3227621221 -P7P6P16P1P 2622266662 D616P7P156 
01792 6666112666 6662222622 221111223E 3312311216 1633211161 2621332266 
08SZ 323-2632616 6163222a62 6111173P6P 6iPP77DDPP 2173372662 6)16115213 
OZSZ D111P661P1 3111332726 P7661PPPDP 1D1266113D 6161D61323 DE06111E31 
0917Z 3E222661D1 3611666611 1266661331 D6P7PP31P6 6PPP1D3P12 6PPP66161D 
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0098T )616P61DPP 237E012133 PD67DDP116 P161E0163) PPPEO76)21 DP37P1661P 
OtS9T P126362162 3122123612 6216123163 3226126622 6323132611 1663621256 
08t8T 1636661223 12321623E6 1111663612 6156123321 1213631231 6214E16321 
OZ178T D123216236 511321331 2613332122 661)P161P) 1656DP1PP1 6332663666 
09E8T 3321112336 1321162361 32-21256666 3512311663 2121621232 3116-21623 
OOE8T 132E661211 3326123216 PDDD61P11P 36613)6333 5612221663 P51PPD16DP 
0VZ8T 611.2133333 5321522))6 1P1PD1P161 6PPD1PDP16 16)3226166 6325111233 
08181 6122212313 DP))3P116P 361DE2166P PP61D))1P1 166D611P31 2166622321. 
0Z181 P361321121 1623613221 2366113233 3613222166 321121626 616E612231 
09081 6326112331 11DP666P1P PDD5DPP16P 1E0331151P 16)P61PP1P P316)P611P 
00021 6553666661 3611666366 1326332663 6663321112 3361226112 1612236366 
0176ZT PP31)3P1P1 21666D1216 2231221623 3)3612P116 DDDEIDDDDDP 67PEODD5DD 
088LT 26q.3561336 3336612221 6632113221 2321463533 1.162651212 11?DDD51?11?) 
OZRZT 11521.12316 6663211223 2112312112 2122312613 2212213221 61DPPDP166 
09ZZT 3561221511 66P3P161?6D 3E2136212) 36136PP631 11116)2222 6DD1P66))1 
OOLLT T221621221 121162326 112112611e 3261161273 6D)1?11PDPP 33161:231)6 
0179LT 6112631216 6325311362 2222361111 3662133662 7DPEPPET6) 31)313E01P 
ORSZT )113166221 2631326266 33626636R -D 31366)3131 63P1PPP1PP 2222221126 
OZSZT 	_326332166 6636626221 6611111136 6266261621 6226233112 1352613133 
09t7ZT 6631336336 6263366262 361.2141M-1 11114;2213 2613661233 336331311P 
0017Z1 66636E12231 6663662611 2665636E62 1666366251 1266663666 2312166116 
(WELT 3166136233 662313523 3136266336 3323363661 333533116E )336)31DE2 
OSZZT 133336)3)1 PD3)6)71DP P133336333 16P1PD322D 6P3)263155 371P6P6315 
OZZZT 5263133663 6616636332 6626313326 3111161133 3111261625 6611221113 
09TZT 5263116636 1221321661 3212531611 1331615162 2211511213 )631)1?D1?1?1 
OOTLT 331_3626613 S2E22D2266 62221D2D13 3DPP11PPPEI 3136PP3)63 211261233u 
OVOZT 5121362322 26623-23231 1122322126 636251611P 17)232722) 2123626))6 
08691 E2P67P12E2 61611?1?1?633 1666616331 PP16P616P6 71PPD1DPDP 11PP115D61 
OZ69T 16363132)1 _D33_ R 	fi 31113 P551515116 TP16)13663 311D61P111 D1?D1?111)65 
09891 23333.2766E.  11PD1D2D1) 6P 116P6161 PP11PPD5DP 2D6D6P516P 3EI66762P26 
00891 D261366622 23316 	R 17-1_6 7D26)16D1?1 1221622176 63321?D636) 6666262653 
017Z9T 65a1163612 1166636313 1133631133 1363132316 6132633311 1662326323 
0899T 561.3623612 -211231253 766116)636 33331)13)6 D32E2D6D1?1 2E33)6361?6 
OZ991 P266362266 2636261623 2313631636 3136613611 3663163663 6253661213 

P 31)PD1DP 09591 	5  22663661PP 1P)6611P1D D2326221DP 5666P1PPD6 D2662PP522 
00591 1626362363 626  -DDP-6  DPP 53)6E05376 3136332126 1D61?6161?61 113363)211 
0VV91 P153322;26 6151311261 3333121163 6133111314 7215162632 21?2663)263 
08E9T 222266)326 6223)61221? P1?66336361 1631663611 11133P1P66 3133633)77 
ozE91 D162D61?671? 1DEO1?1?1?1?1?1 61232)1361 1117366136 1111)3661D 3116632111 
09Z9T 113766363P 23623363E2 21?2E0612137 6266366666 623631361 2616111112 
00Z9T 3623671722 61DP6P6616 6362223336 2D266PD1P1 2226P1233P 663511133D 
0-17191 336622631 3331361636 31)1)31511 3762))316) 631636.2611 3261313327 
0809T 7531.116663 1613316212 111.3121561 3363222666 6623311362 6662632363 
0Z091 5252662322 5631666E36 3631123366 21=16133 63311.1333 3113666225 
096ST 3616636311 131321263 3236316126 6121313261 1.3E6161266 1361136313 
006ST 5362216633 1216623266 3662226266 61?1?6333113 671?)7635P1? 26261.21362 
0178S1 6153623213 D1?11?61?61D1? 267323213) 26321?6)626 7226315667 1616163E06 
O8LST P233333361 1D263DD6PD 3631636331 1E_33661PP )1P1361311 626133P2)) 
OUST 7651226232 36231.1236 611362)336 23272)6163 116666663P P613566316 
099ST 6062363661? 1?11?560)P11 6212632622 )1D1?561166 6331113161 63162211?53 
009ST 3323166326 3263323166 1223266211 2632626362 661261266 366631232 
OVSST 526131162 2616616633 1P1311?356) 1232712621? 6616233613 6136616233 
0217S1 P116133122 1)6131)631 7311131? DD 63)2362161 3132161?131 1323323366 
OZVST P115216336 2161521314 6223251211 1661213163 6313163162 2633261123 



<400> 58 
tacggaccgt ccctgccccc cttgccctgc ccccgagttc ctgggcggac ccagcgtgtt 60 
cctgttcccc cccaagccca aggacaccct gatgatcagc cggacccccg aggtgacctg 120 
cgtggtggtg gacgtgagcc aggaagatcc cgaggtccag ttcaattggt acgtggacgg 180 
cgtggaagtg cacaacgcca agaccaagcc cagagaggaa cagttcaaca gcacctaccg 240 
ggtggtgtct gtgctgaccg tgctgcacca ggactggctg aacggcaaag aatacaagtg 300 
caaggtgtcc aacaagggcc tgcccagcag catcgaaaag accatcagca aggccaaggg 360 
ccagcctcgc gagccccagg tgtacaccct gcctccctcc caggaagaga tgaccaagaa 420 
ccaggtgtcc ctgacctgcc tggtgaaggg cttctacccc agcgacatcg ccgtggagtg 480 
ggagagcaac ggccagcctg agaacaacta caagaccacc cctcccgtgc tggacagcga 540 
cggcagcttc ttcctgtaca gccggctgac cgtggacaag agccggtggc aggaaggcaa 600 
cgtctttagc tgcagcgtga tgcacgaggc cctgcacaac cactacaccc agaagagcct 660 
gagcctgtcc ctgggcaag 679 

<210> 59 
<211> 119 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Medium spacer 

<400> 59 
Glu Ser Lys Tyr Gl

5
y Pro Pro Cys Pro 	Cys Pro Gly Gin Arg 

1 	
Poo 

1
Pro 

5  
Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys 

20 	 25 30 
Asn Gln val 	Ser Leu Thr Cys Leu Val 	Lys Gly Phe Tyr Pro Ser Asp 

35 	 40 45 
Ile Ala Val 	Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys 

50 	 55 60 
Thr Thr Pro Pro Val 	Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
65 	 70 	 75 80 
Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser 

85 	 90 95 
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser 

100 	 105 110 
Leu Ser Leu Ser Leu Gly Lys 

115 

<210> 60 
<211> 229 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> Long spacer 

<400> 60 
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe 
1 	 5 	 10 15 
Leu Gly Gly Pro Ser val 	Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 

20 	 25 30 
Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val val Val Asp val 

35 	 40 45 
Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly val 

50 	 55 60 
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser 
65 	 70 	 75 80 
Thr Tyr Arg val Val ser val Leu Thr Val Leu His Gln Asp Trp Leu 

85 	 90 95 
Asn Gly Lys Glu Tyr Lys Cys Lys Val 	Ser Asn Lys Gly Leu Pro Ser 

100 	 105 110 
Ser Ile Glu Lys Thr Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro 

115 	 120 125 
Gin Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln 

130 	 135 140 
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Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala 
145 150 155 160 
Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr 

165 170 175 
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu 

180 185 190 
Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser 

195 200 205 
Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser 

210 215 220 
Leu Ser Leu Gly Lys 
225 
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