SEQUENCE LISTING

<110> Oncorus, Inc.
Evnin, Luke

<120> PSEUDOTYPED ONCOLYTIC VIRAL DELIVERY OF THERAPEUTIC POLYPEPTIDES
<130> ONCR-004/02WO 324865-2063

<150> US 62/357,195
<151> 2016-06-30

<160> 70
<170> PatentIn version 3.5

<210> 1

<211> 57

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding signal peptide

<400> 1
atggagttcg gectgagetg ggtgttectg gtggeectgt tcaggggegt geagtge 57

<210> 2

<211> 20

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized signal peptide sequence

<400> 2

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp
20

<210> 3

<400> 3
000

<210> 4

<211> 20

<212> PRT

<213> Aurtificial Sequence



<220>
<223> Synthesized signal peptide sequence

<400> 4

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp
20

<210> 5

<211> 15

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding GlySer linker peptide

<400> 5
88CLgECeeCe grage 15

<210> 6

<211> 5

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized GlySer linker peptide sequence

<400> 6

Gly Gly Gly Gly Ser
1 5

<210> 7

<211> 45

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding GlySer linker peptide

<400> 7
88CLECEECE LCagrgerey Ceaeggrage geCgerescs geage 45

<210> 8
<211> 15
<212> PRT



<213> Aurtificial Sequence

<220>
<223> Synthesized GlySer linker peptide sequence

<400> 8

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 9

<211> 54

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding GlySer linker peptide

<400> 9
8tggaggecg grageggrgg cagrggrgac agegarggra geggrggcegt ggac 54

<210> 10

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized GlySer linker peptide sequence

<400> 10

Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser
1 5 10

<210> 11

<211> 18

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding 6-His tag

<400> 11
caccaccacc accaccac 18

<210> 12

<211> 6

<212> PRT

<213> Aurtificial Sequence

<220>



<223> Synthesized 6-His tag sequence
<400> 12

His His His His His His
1 5

<210> 13

<211> 66

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding T2A linker

<400> 13
cgaagaaaac gcgaggggag gggcteectg ctcacctgtg gtgatgtcga agagaaccct 60

gggccg 66

<210> 14

<211> 22

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized T2A linker linker sequence

<400> 14

Arg Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro
20

<210> 15

<211> 333

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding anti-CD19 light chain

sequence

<400> 15
gacatccagc tgacccagag ccccgecage ctggeegtga gectgggeca gagggecace 60

atcagctgca aggccageca gagegtggac tacgacggeg acagetacct gaactggtac 120

cagcagatcc ccggecagec ccccaagctg ctgatctacg acgecageaa cetggtgage 180



ggcatccecc ccaggttcag cggeagegge ageggeaccg acttcaccct gaacatccac 240
ccegtggaga aggtggacge cgecacctac cactgecage agageaccga ggacceetgg 300

accttcggeg geggcaccaa getggagatc aag 333

<210> 16

<211> 111

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized anti-CD19 light chain sequence

<400> 16

Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

GIn Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 30

Gly Asp Ser Tyr Leu Asn Trp Tyr Gln Gln Ile Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly Ile Pro Pro
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80

Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys Gln Gln Ser Thr
85 90 95

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 17

<211> 372

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding anti-CD19 heavy chain
sequence



<400> 17
caggtgcagc tgcagcagag cggegecgag ctggtgaggce ccggeageag cgtgaagatc

agctgcaagg ccageggcta cgecttcage agetactgga tgaactgggt gaagcagagg
cceggecagg gectggagtg gatcggeeag atctggeecg gegacggega caccaactac
aacggcaagt tcaagggcaa ggccaccctg accgecgacg agageageag caccgectac
atgcagctga gcagectgge cagegaggac agegeegtgt acttctgege caggagggag
accaccaccg tgggcaggta ctactacgcc atggactact ggggecaggg caccaccgtg
accgtgagea gc 372

<210> 18

<211> 124

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized anti-CD19 heavy chain sequence

<400> 18
Gln Val Gln Leu Gln GIn Ser Gly Ala Glu Leu Val Arg Pro Gly Ser
1 5 10 15

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Tyr
20 25 30

Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly GIn Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 90 95

Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

60

120

180

240

300

360



115 120

<210> 19

<211> 318

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding anti-CD3 light chain sequence

<400> 19
gacatccagc tgacccagag ccccgecate atgagegeca gececggega gaaggtgace

atgacctgca gggccageag cagegtgage tacatgaact ggtaccagea gaagagegge
accagcccca agaggtggat ctacgacacc agcaaggtgg ccageggegt gecctacagg
ttcagcggea geggeagegg caccagetac agectgacca tcageageat ggaggecgag
gacgccgceca cctactactg ccageagtgg agcageaacc ccctgacctt cggegeegge
accaagctgg agctgaag 318

<210> 20

<211> 106

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized anti-CD3 light chain sequence

<400> 20
Asp Ile Gln Leu Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

Asn Trp Tyr Gln GIn Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr
35 40 45

Asp Thr Ser Lys Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu
65 70 75 80

60

120

180

240

300



Asp Ala Ala Thr Tyr Tyr Cys GIn GIn Trp Ser Ser Asn Pro Leu Thr
85 90 95

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 21

<211> 357

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding anti-CD3 heavy chain sequence

<400> 21
gacatcaagc tgcagcagag cggegecgag ctggecagge ccggegeeag cgtgaagatg 60

agctgcaaga ccageggcta caccttcacc aggtacacca tgeactgggt gaagcagagg 120
cceggecagg gectggagtg gatcggcetac atcaacceca geaggggeta caccaactac 180
aaccagaagt tcaaggacaa ggccaccctg accaccgaca agagcageag caccgectac 240
atgcagctga gcagectgac cagcgaggac agegeegtgt actactgege caggtactac 300
gacgaccact actgcctgga ctactgggge cagggeacca ccctgaccgt gageage 357
<210> 22

<211> 119

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized anti-CD3 heavy chain sequence

<400> 22
Asp Ile Lys Leu GIn Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe
50 55 60



Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GlIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr Val Ser Ser
115

<210> 23

<211> 489

<212> DNA

<213> Homo sapiens

<400> 23
atgagaattt cgaaaccaca tttgagaagt atttccatcc agtgctactt gtgtttactt 60

ctaaacagtc attttctaac tgaagctggce attcatgtct tcattttggg ctgtttcagt 120
gcagggcttc ctaaaacaga agccaactgg gtgaatgtaa taagtgattt gaaaaaaatt 180
gaagatctta ttcaatctat gcatattgat gctactttat atacggaaag tgatgttcac 240
cccagttgca aagtaacagce aatgaagtge tttetettgg agttacaagt tatttcactt 300
gagtccggag atgcaagtat tcatgataca gtagaaaatc tgatcatcct agcaaacaac 360
agtttgtctt ctaatgggaa tgtaacagaa tctggatgca aagaatgtga ggaactggag 420
gaaaaaaata ttaaagaatt tttgcagagt tttgtacata ttgtccaaat gttcatcaac 480
acttcttag 489

<210> 24

<211> 162

<212> PRT

<213> Homo sapiens

<400> 24

ll\/Iet Arg II; Ser Lys Pr(l)OHis Leu Argi,fSSer Ile Ser Ile Gln Cys Tyr

Leu Cys Leu Leu Leu Asn Ser His Phe Leu Thr Glu Ala Gly Ile His
20 25 30



Val Phe Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala
35 40 45

Asn Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu Ile
50 55 60

Gln Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp Val His
65 70 75 80

Pro Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu Leu Glu Leu GIn
85 90 95

Val Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr Val Glu
100 105 110

Asn Leu Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val
115 120 125

Thr Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile
130 135 140

Lys Glu Phe Leu Gln Ser Phe Val His Ile Val GIn Met Phe Ile Asn
145 150 155 160

Thr Ser

<210> 25

<211> 987

<212> DNA

<213> Homo sapiens

<400> 25
atgtgtcacc agcagttggt catctcttgg ttttccctgg tttttctgge atctccecte 60

gtggccatat gggaactgaa gaaagatgtt tatgtcgtag aattggattg gtatccggat 120

gccectggag aaatggtggt cctcacctgt gacaccectg aagaagatgg tatcacctgg 180
accttggacc agagcagtga ggtcttagge tctggcaaaa ccctgaccat ccaagtcaaa 240
gagtttggag atgctggeca gtacacctgt cacaaaggag gegaggttct aagecattcg 300

ctcctgetge ttcacaaaaa ggaagatgga atttggtcca ctgatatttt aaaggaccag 360



aaagaaccca aaaataagac ctttctaaga tgcgaggecea agaattattc tggacgttte 420
acctgctggt ggetgacgac aatcagtact gatttgacat tcagtgtcaa aagcagcaga 480
ggctcttctg acccccaagg ggtgacgtge ggagetgeta cactctctge agagagagte 540
agaggggaca acaaggagta tgagtactca gtggagtgec aggaggacag tgectgececca 600
gctgetgagg agagtetgec cattgaggte atggtggatg ccgttcacaa getcaagtat 660
gaaaactaca ccagcagctt cttcatcagg gacatcatca aacctgaccc acccaagaac 720
ttgcagctga agccattaaa gaattctcgg caggtggagg tcagetggga gtacectgac 780
acctggagta ctccacattc ctacttctce ctgacattct gegttcaggt ccagggcaag 840
agcaagagag aaaagaaaga tagagtcttc acggacaaga cctcagccac ggtcatctge 900
cgcaaaaatg ccagcattag cgtgcgggec caggaccgct actatagete atcttggage 960
gaatgggcat ctgtgcectg cagttag 987

<210> 26

<211> 329

<212> PRT

<213> Homo sapiens

<400> 26

fro Met Cgfs His GIn Cilon Leu Val 1116586r Trp Phe Ser Leu Val Phe

Leu Ala Ser Pro Leu Val Ala Ile Trp Glu Leu Lys Lys Asp Val Tyr
20 25 30

Val Val Glu Leu Asp Trp Tyr Pro Asp Ala Pro Gly Glu Met Val Val
35 40 45

Leu Thr Cys Asp Thr Pro Glu Glu Asp Gly Ile Thr Trp Thr Leu Asp
50 55 60

Gln Ser Ser Glu Val Leu Gly Ser Gly Lys Thr Leu Thr Ile Gln Val
65 70 75 80

Lys Glu Phe Gly Asp Ala Gly GIn Tyr Thr Cys His Lys Gly Gly Glu
85 90 95



Val Leu Ser His Ser Leu Leu Leu Leu His Lys Lys Glu Asp Gly Ile
100 105 110

Trp Ser Thr Asp Ile Leu Lys Asp GIn Lys Glu Pro Lys Asn Lys Thr
115 120 125

Phe Leu Arg Cys Glu Ala Lys Asn Tyr Ser Gly Arg Phe Thr Cys Trp
130 135 140

Trp Leu Thr Thr Ile Ser Thr Asp Leu Thr Phe Ser Val Lys Ser Ser
145 150 155 160

Arg Gly Ser Ser Asp Pro Gln Gly Val Thr Cys Gly Ala Ala Thr Leu
165 170 175

Ser Ala Glu Arg Val Arg Gly Asp Asn Lys Glu Tyr Glu Tyr Ser Val
180 185 190

Glu Cys GIn Glu Asp Ser Ala Cys Pro Ala Ala Glu Glu Ser Leu Pro
195 200 205

Ile Glu Val Met Val Asp Ala Val His Lys Leu Lys Tyr Glu Asn Tyr
210 215 220

Thr Ser Ser Phe Phe Ile Arg Asp Ile Ile Lys Pro Asp Pro Pro Lys
225 230 235 240

Asn Leu Gln Leu Lys Pro Leu Lys Asn Ser Arg Gln Val Glu Val Ser
245 250 255

Trp Glu Tyr Pro Asp Thr Trp Ser Thr Pro His Ser Tyr Phe Ser Leu
260 265 270

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

Arg Val Phe Thr Asp Lys Thr Ser Ala Thr Val Ile Cys Arg Lys Asn
290 295 300

Ala Ser Ile Ser Val Arg Ala Gln Asp Arg Tyr Tyr Ser Ser Ser Trp
305 310 315 320



Ser Glu Trp Ala Ser Val Pro Cys Ser
325

<210> 27

<211> 762

<212> DNA

<213> Homo sapiens

<400> 27
atgtggccce ctgggtcage cteccageca ccgeecteac ctgeegegge cacaggtetg 60

catccagcegg ctegeectgt gteectgeag tgeeggetea geatgtgtee agegegeage 120
ctcctecttg tggetacect ggtectectg gaccacctea gtttggecag aaacctcece 180
gtggceactc cagacccagg aatgttccca tgecttcace actcccaaaa cctgetgagg 240
geegtcagea acatgetcca gaaggecaga caaactctag aattttacce ttgeacttet 300
gaagagattg atcatgaaga tatcacaaaa gataaaacca gcacagtgga ggectgttta 360
ccattggaat taaccaagaa tgagagttgc ctaaattcca gagagacctc tttcataact 420
aatgggagtt gcctggecte cagaaagacc tettttatga tggeectgtg ccttagtagt 480
atttatgaag acttgaagat gtaccaggtg gagttcaaga ccatgaatgc aaagcttctg 540
atggatccta agaggcagat ctttctagat caaaacatge tggcagttat tgatgagetg 600
atgcaggcec tgaatttcaa cagtgagact gtgccacaaa aatcctcect tgaagaaccg 660
gatttttata aaactaaaat caagctctge atacttcttc atgetttcag aattcgggca 720
gtgactattg atagagtgat gagctatctg aatgcttect ag 762

<210> 28

<211> 253

<212> PRT

<213> Homo sapiens

<400> 28

Met Trp Pro Pro Gly Ser Ala Ser Gln Pro Pro Pro Ser Pro Ala Ala

1 5 10 15

Ala Thr Gly Leu His Pro Ala Ala Arg Pro Val Ser Leu Gln Cys Arg
20 25 30

Leu Ser Met Cys Pro Ala Arg Ser Leu Leu Leu Val Ala Thr Leu Val
35 40 45



Leu Leu Asp His Leu Ser Leu Ala Arg Asn Leu Pro Val Ala Thr Pro
50 55 60

Asp Pro Gly Met Phe Pro Cys Leu His His Ser Gln Asn Leu Leu Arg
65 70 75 80

Ala Val Ser Asn Met Leu GIn Lys Ala Arg Gln Thr Leu Glu Phe Tyr
85 90 95

Pro Cys Thr Ser Glu Glu Ile Asp His Glu Asp Ile Thr Lys Asp Lys
100 105 110

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

Ser Cys Leu Asn Ser Arg Glu Thr Ser Phe Ile Thr Asn Gly Ser Cys
130 135 140

Leu Ala Ser Arg Lys Thr Ser Phe Met Met Ala Leu Cys Leu Ser Ser
145 150 155 160

Ile Tyr Glu Asp Leu Lys Met Tyr Gln Val Glu Phe Lys Thr Met Asn
165 170 175

Ala Lys Leu Leu Met Asp Pro Lys Arg Gln Ile Phe Leu Asp Gln Asn
180 185 190

Met Leu Ala Val Ile Asp Glu Leu Met Gln Ala Leu Asn Phe Asn Ser
195 200 205

Glu Thr Val Pro Gln Lys Ser Ser Leu Glu Glu Pro Asp Phe Tyr Lys
210 215 220

Thr Lys Ile Lys Leu Cys Ile Leu Leu His Ala Phe Arg Ile Arg Ala
225 230 235 240

Val Thr Ile Asp Arg Val Met Ser Tyr Leu Asn Ala Ser
245 250

<210> 29



<211> 297
<212> DNA
<213> Homo sapiens

<400> 29
atgaatcaaa ctgccattct gatttgctgc cttatctttc tgactctaag tggeattcaa 60

ggagtacctc tctctagaac tgtacgcetgt acctgeatca geattagtaa tcaacctgtt 120
aatccaaggt ctttagaaaa acttgaaatt attcctgcaa gecaattttg tccacgtgtt 180
gagatcattg ctacaatgaa aaagaagggt gagaagagat gtctgaatcc agaatcgaag 240
gccatcaaga atttactgaa agcagttage aaggaaaggt ctaaaagatc tccttag 297
<210> 30

<211> 98

<212> PRT

<213> Homo sapiens

<400> 30

Met Asn GIn Thr Ala Ile Leu Ile Cys Cys Leu Ile Phe Leu Thr Leu

1 5 10 15

Ser Gly Ile Gln Gly Val Pro Leu Ser Arg Thr Val Arg Cys Thr Cys
20 25 30

Ile Ser Ile Ser Asn Gln Pro Val Asn Pro Arg Ser Leu Glu Lys Leu
35 40 45

Glu Ile Ile Pro Ala Ser GIn Phe Cys Pro Arg Val Glu Ile Ile Ala
50 55 60

Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser Lys
65 70 75 80

AlaIle Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Arg Ser Lys Arg
85 90 95

Ser Pro

<210> 31

<211> 426

<212> DNA

<213> Homo sapiens



<400> 31
atggagaccg ataccctgct cttgtgggtt ttgettcttt gggtgecagg atctacaggt 60

gatgaagaag aattgcagat catccaacca gacaaatccg tactcgtgge cgcaggagag 120
accgctaccc tcagatgtac catcacttct ctcttcceeg ttggececat ccagtggttt 180
cgaggcgeag gaccaggacg agtgcttatt tacaatcaac gacagggecc attcccaaga 240
gtgacaacag tatccgatac caccaagcge aataatatgg actttagcat tagaatcgge 300
aacataacac ccgctgacgc cggtacatac tattgtatta aatttcgaaa gggctcacca 360
gacgacgtgg aatttaagtc aggggecgga accgaactct cagttagage aaaaccttct 420
gctage 426

<210> 32

<211> 142

<212> PRT

<213> Homo sapiens

<400> 32

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly



115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser
130 135 140

<210> 33

<211> 2124

<212> DNA

<213> Homo sapiens

<400> 33
atgagcctct ggcagecect ggtectggtg ctectggtge tgggcetgetg ctttgetgee 60

cccagacagce gecagtceac ccttgtgetc ttcectggag acctgagaac caatctcace 120
gacaggcagc tggcagagga atacctgtac cgetatggtt acactcgggt ggcagagatg 180
cgtggagagt cgaaatctct ggggectgeg ctgetgette tccagaagea actgtcectg 240
cccgagaccg gtgagcetgga tagegecacg ctgaaggeca tgegaaccee acggtgeggg 300
gtcccagacce tgggeagatt ccaaaccttt gagggegacc tcaagtggea ccaccacaac 360
atcacctatt ggatccaaaa ctactcggaa gacttgeege gggeggtgat tgacgacgee 420
tttgccegeg cettegeact gtggagegeg gtgacgeegc tecaccttcac tegegtgtac 480
agccgggacg cagacatcgt catccagttt ggtgtcgegg agcacggaga cgggtatcce 540
ttcgacggga aggacgggct cctggeacac gectttecte ctggeccegg cattcaggga 600
gacgcccatt tcgacgatga cgagttgtgg tecctgggea agggegtegt ggttccaact 660
cggtttggaa acgcagatgg cgeggectge cacttecect tcatettcga gggeegetce 720
tactctgect gecaccaccga cggtegetee gacggettge cctggtgeag taccacggee 780
aactacgaca ccgacgaccg gtttggctte tgececageg agagactcta cacccgggac 840
ggcaatgctg atgggaaacc ctgecagttt ccattcatct tccaaggeca atcctactce 900
gectgeacca cggacggteg ctecgacgge taccgetggt gegecaccac cgecaactac 960
gaccgggaca agctcttegg cttctgeeceg acccgagetg actcgacggt gatgggggge 1020
aactcggegg gggagetgtg cgtctteecc ttcactttee tgggtaagga gtactcgace 1080
tgtaccageg agggecgegg agatgggcegc ctetggtgeg ctaccaccte gaactttgac 1140
agcgacaaga agtggggctt ctgeccggac caaggataca gtttgttect cgtggeggeg 1200

catgagttcg gccacgegct gggcttagat cattectcag tgecggagge getcatgtac 1260



cctatgtacc gettcactga ggggecccce ttgcataagg acgacgtgaa tggeatccgg 1320
cacctctatg gtcctcgecc tgaacctgag ccacggectc caaccaccac cacaccgecag 1380
cccacggcete cceegacggt ctgecccace ggaccececa ctgtecacee ctcagagege 1440
cccacagctg geecccacagg tcccecctea getggeeeca caggteecce cactgetgge 1500
ccttctacgg ccactactgt gectttgagt ccggtggacg atgectgeaa cgtgaacatc 1560
ttcgacgcca tcgeggagat tgggaaccag ctgtatttgt tcaaggatgg gaagtactgg 1620
cgattctctg agggcagggg gagccggecg cagggeccct tecttatcge cgacaagtgg 1680

ccegegetge cccgcaagcet ggacteggte tttgaggage cgetctccaa gaagetttte 1740

ttcttctetg ggegecaggt gtgggtgtac acaggegegt cggtgctggg cccgaggegt 1800
ctggacaagc tgggectggg agecgacgtg geccaggtga ccggggeect ccggagtgge 1860
agggggaaga tgctgctgtt cagegggcgg cgectctgga ggttcgacgt gaaggegecag 1920
atggtggatc cccggagege cagegaggtg gaccggatgt tcccecggggt gectttggac 1980
acgcacgacg tcttccagta ccgagagaaa gectatttct gccaggaccg cttctactgg 2040
cgcgtgagtt cccggagtga gttgaaccag gtggaccaag tgggctacgt gacctatgac 2100
atcctgcagt gccctgagga ctag 2124

<210> 34

<211> 707

<212> PRT

<213> Homo sapiens

<400> 34

Met Ser Leu Trp Gln Pro Leu Val Leu Val Leu Leu Val Leu Gly Cys

1 5 10 15

Cys Phe Ala Ala Pro Arg Gln Arg Gln Ser Thr Leu Val Leu Phe Pro
20 25 30

Gly Asp Leu Arg Thr Asn Leu Thr Asp Arg Gln Leu Ala Glu Glu Tyr
35 40 45

Leu Tyr Arg Tyr Gly Tyr Thr Arg Val Ala Glu Met Arg Gly Glu Ser
50 55 60

Lys Ser Leu Gly Pro Ala Leu Leu Leu Leu Gln Lys Gln Leu Ser Leu



65 70 75 80

Pro Glu Thr Gly Glu Leu Asp Ser Ala Thr Leu Lys Ala Met Arg Thr
85 90 95

Pro Arg Cys Gly Val Pro Asp Leu Gly Arg Phe Gln Thr Phe Glu Gly
100 105 110

Asp Leu Lys Trp His His His Asn Ile Thr Tyr Trp Ile Gln Asn Tyr
115 120 125

Ser Glu Asp Leu Pro Arg Ala Val Ile Asp Asp Ala Phe Ala Arg Ala
130 135 140

Phe Ala Leu Trp Ser Ala Val Thr Pro Leu Thr Phe Thr Arg Val Tyr
145 150 155 160

Ser Arg Asp Ala Asp Ile Val Ile Gln Phe Gly Val Ala Glu His Gly
165 170 175

Asp Gly Tyr Pro Phe Asp Gly Lys Asp Gly Leu Leu Ala His Ala Phe
180 185 190

Pro Pro Gly Pro Gly Ile Gln Gly Asp Ala His Phe Asp Asp Asp Glu
195 200 205

Leu Trp Ser Leu Gly Lys Gly Val Val Val Pro Thr Arg Phe Gly Asn
210 215 220

Ala Asp Gly Ala Ala Cys His Phe Pro Phe Ile Phe Glu Gly Arg Ser
225 230 235 240

Tyr Ser Ala Cys Thr Thr Asp Gly Arg Ser Asp Gly Leu Pro Trp Cys
245 250 255

Ser Thr Thr Ala Asn Tyr Asp Thr Asp Asp Arg Phe Gly Phe Cys Pro
260 265 270

Ser Glu Arg Leu Tyr Thr Arg Asp Gly Asn Ala Asp Gly Lys Pro Cys
275 280 285



Gln Phe Pro Phe Ile Phe GIn Gly GIn Ser Tyr Ser Ala Cys Thr Thr
290 295 300

Asp Gly Arg Ser Asp Gly Tyr Arg Trp Cys Ala Thr Thr Ala Asn Tyr
305 310 315 320

Asp Arg Asp Lys Leu Phe Gly Phe Cys Pro Thr Arg Ala Asp Ser Thr
325 330 335

Val Met Gly Gly Asn Ser Ala Gly Glu Leu Cys Val Phe Pro Phe Thr
340 345 350

Phe Leu Gly Lys Glu Tyr Ser Thr Cys Thr Ser Glu Gly Arg Gly Asp
355 360 365

Gly Arg Leu Trp Cys Ala Thr Thr Ser Asn Phe Asp Ser Asp Lys Lys
370 375 380

Trp Gly Phe Cys Pro Asp GIn Gly Tyr Ser Leu Phe Leu Val Ala Ala
385 390 395 400

His Glu Phe Gly His Ala Leu Gly Leu Asp His Ser Ser Val Pro Glu
405 410 415

Ala Leu Met Tyr Pro Met Tyr Arg Phe Thr Glu Gly Pro Pro Leu His
420 425 430

Lys Asp Asp Val Asn Gly Ile Arg His Leu Tyr Gly Pro Arg Pro Glu
435 440 445

Pro Glu Pro Arg Pro Pro Thr Thr Thr Thr Pro GIn Pro Thr Ala Pro
450 455 460

Pro Thr Val Cys Pro Thr Gly Pro Pro Thr Val His Pro Ser Glu Arg
465 470 475 480

Pro Thr Ala Gly Pro Thr Gly Pro Pro Ser Ala Gly Pro Thr Gly Pro
485 490 495

Pro Thr Ala Gly Pro Ser Thr Ala Thr Thr Val Pro Leu Ser Pro Val
500 505 510



Asp Asp Ala Cys Asn Val Asn Ile Phe Asp Ala Ile Ala Glu Ile Gly
515 520 525

Asn Gln Leu Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Glu
530 535 540

Gly Arg Gly Ser Arg Pro Gln Gly Pro Phe Leu Ile Ala Asp Lys Trp
545 550 555 560

Pro Ala Leu Pro Arg Lys Leu Asp Ser Val Phe Glu Glu Pro Leu Ser
565 570 575

Lys Lys Leu Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly
580 585 590

Ala Ser Val Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Ala
595 600 605

Asp Val Ala GIn Val Thr Gly Ala Leu Arg Ser Gly Arg Gly Lys Met
610 615 620

Leu Leu Phe Ser Gly Arg Arg Leu Trp Arg Phe Asp Val Lys Ala Gln
625 630 635 640

Met Val Asp Pro Arg Ser Ala Ser Glu Val Asp Arg Met Phe Pro Gly
645 650 655

Val Pro Leu Asp Thr His Asp Val Phe Gln Tyr Arg Glu Lys Ala Tyr
660 665 670

Phe Cys Gln Asp Arg Phe Tyr Trp Arg Val Ser Ser Arg Ser Glu Leu
675 680 685

Asn Gln Val Asp Gln Val Gly Tyr Val Thr Tyr Asp Ile Leu Gln Cys
690 695 700

Pro Glu Asp
705

<210> 35
<211> 324



<212> DNA
<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding PD-L1 light chain Fv

<400> 35
gatatccaga tgacacagag cccatcatct ctgtctgcaa gegtaggaga ccgagtcacc 60

attacatgca gagcctccca agacgtttcc acageagtgg cctggtatca gcaaaaacct 120
ggtaaggege ccaagcettct catctattca gecagtttte tgtatagegg cgttcccage 180
cgattctctg getctggate cggeacggac tttactttga caatttectc tcttcagece 240
gaagattttg caacctacta ctgtcagcaa tatctctacc atccagccac attcggacag 300
ggcaccaaag tcgaaatcaa aaga 324

<210> 36

<211> 108

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PD-L1 light chain Fv sequence

<400> 36
Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30

Val Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg



100 105

<210> 37

<211> 354

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding PD-L.1 heavy chain Fv

<400> 37
gaagtgcaac tcgttgaaag cggaggaggg cttgtccaac ctggegggtc actgeggttg 60

agctgegeeg caagcggatt caccttctca gactcttgga tccattgggt gegecagget 120
cccggaaaag gettggaatg ggttgettgg atttcaccgt atggeggtte cacatactac 180
gctgacageg ttaagggtcg attcaccate tctgecagata cttcaaaaaa cacagectac 240

cttcagatga atagtttgcg cgecgaggac acageggttt attattgtge ccgaagacat 300

tggeeeggeg gtttcgacta ctgggggeaa ggtacgttgg tgactgtgag cgec 354

<210> 38

<211> 118

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PD-L1 heavy chain Fv sequence

<400> 38
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ser
20 25 30

Trp Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80



Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Arg His Trp Pro Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr

100 105 110
Leu Val Thr Val Ser Ala
115
<210> 39
<211> 699
<212> DNA

<213> Homo sapiens

<400> 39
gtagatgaag caaaatcttg tgacaaaacc catacctgcc caccatgecc agccccagaa 60

cttcttggeg gaccctetgt cttecttttc cctccgaage ccaaggatac cetgatgatc 120
agccgaaccc cggaggtaac atgtgtggtg gtcgatgtta gecatgagga tectgaagtc 180
aaatttaact ggtatgtaga cggtgttgag gtgcacaacg ctaaaactaa gcccagggag 240
gagcagtaca actcaaccta tcgcgtcgta tctgtgetta cecgtectgea tcaagactgg 300
ctcaatggta aggaatataa atgtaaagtg agtaacaagg cactgccagc acctatcgaa 360
aaaaccatct caaaggcgaa gggacagccc agggaacccc aggtctatac tctgecacct 420
tctcgggatg aattgaccaa gaaccaagtt agectgacat gtctggtgaa aggtttctat 480
ccaagcgata tagctgtcga gtgggagtce aatggecaac ctgagaacaa ttataagacc 540
accccacccg ttctggacag cgacggatec tttttcctgt actcaaaact cactgtcgat 600
aaatcaagat ggcaacaagg caacgttttt agctgtageg tgatgcacga agcacttcat 660
aatcactata cacagaagtc actctctctt tctccagga 699

<210> 40

<211> 233

<212> PRT

<213> Homo sapiens

<400> 40

Val Asp Glu Ala Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys

1 5 10 15

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro



20 25 30

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
35 40 45

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
50 55 60

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
65 70 75 80

Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
85 90 95

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
100 105 110

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
115 120 125

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
130 135 140

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
145 150 155 160

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
165 170 175

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
180 185 190

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
195 200 205

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
210 215 220

Gln Lys Ser Leu Ser Leu Ser Pro Gly
225 230



<210> 41

<211> 69

<212> DNA

<213> Homo sapiens

<400> 41
gtagatgaag caaaatcttg tgacaaaacc catacctgcc caccatgecc agccccagaa 60

cttcttgge 69

<210> 42

<211> 23

<212> PRT

<213> Homo sapiens

<400> 42

Val Asp Glu Ala Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
1 5 10 15

Pro Ala Pro Glu Leu Leu Gly
20

<210> 43

<211> 1572

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding CD19-CD3 bi-specific T-cell
engager construct

<400> 43
atggagttcg gectgagcetg ggtgttectg gtggeectgt tcaggggegt geagtgegac 60

atccagctga cccagagcecc cgecagectg geegtgagec tgggecagag ggecaccatc 120
agctgcaagg ccagecagag cgtggactac gacggegaca getacctgaa ctggtaccag 180
cagatccccg gecagecccee caagetgetg atctacgacg ccagcaacct ggtgagegge 240
atccccccca ggttcagegg cageggeage ggeaccgact tcacectgaa catccaccec 300
gtggagaagg tggacgecge cacctaccac tgeccageaga gecaccgagga ccectggace 360
ttcggeggeg geaccaaget ggagatcaag ggeggeggcg geageggegg cggeggeage 420
ggeggeggcg gecagecaggt gecagetgeag cagageggeg ccgagetggt gaggeccgge 480
agcagcgtga agatcagctg caaggecage ggetacgect tcageageta ctggatgaac 540

tgggtgaagc agaggcccgg ccagggectg gagtggateg gecagatetg geecggegac 600



ggcgacacca actacaacgg caagttcaag ggcaaggeea ccctgaccge cgacgagage 660
agcagcaccg cctacatgca getgageage ctggecageg aggacagege cgtgtactte 720
tgcgecagga gggagaccac caccgtggge aggtactact acgecatgga ctactgggge 780
cagggcacca ccgtgaccgt gagcagegge ggeggeggea gegacatcaa getgecageag 840
agcggegeeg agetggeeag geeeggegee agegtgaaga tgagetgeaa gaccagegge 900
tacaccttca ccaggtacac catgcactgg gtgaagcaga ggeecggeea gggectggag 960
tggatcgget acatcaacce cageaggggc tacaccaact acaaccagaa gttcaaggac 1020
aaggccaccc tgaccaccga caagagcagce ageaccgect acatgecaget gageagectg 1080
accagcgagg acagcgecegt gtactactge geccaggtact acgacgacca ctactgectg 1140
gactactggg gccagggeac caccctgace gtgageageg tggagggegg cageggegge 1200
agcggeggea geggeggeag cggeggegtg gacgacatee agetgaccea gagececgee 1260
atcatgagcg ccagccccgg cgagaaggtg accatgacct gcagggecag cageagegtg 1320
agctacatga actggtacca gcagaagage ggeaccagece ccaagaggtg gatctacgac 1380
accagcaagg tggccagegg cgtgecctac aggttcageg gecageggeag cggeaccage 1440
tacagcctga ccatcagcag catggaggee gaggacgecg ccacctacta ctgecageag 1500
tggagcagca accccctgac cttcggegee ggeaccaage tggagetgaa geaccaccac 1560
caccaccact ag 1572

<210> 44

<211> 523

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized CD19-CD3 bi-specific T-cell engager construct

<400> 44
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val
20 25 30

Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val



35 40 45

Asp Tyr Asp Gly Asp Ser Tyr Leu Asn Trp Tyr Gln Gln Ile Pro Gly
50 55 60

Gln Pro Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly
65 70 75 80

Ile Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
85 90 95

Asn Ile His Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys Gln
100 105 110

Gln Ser Thr Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ser Gln Val GIn Leu GIn Gln Ser Gly Ala Glu Leu Val Arg Pro Gly
145 150 155 160

Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser
165 170 175

Tyr Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp
180 185 190

Ile Gly Gln Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys
195 200 205

Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala
210 215 220

Tyr Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe
225 230 235 240

Cys Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met
245 250 255



Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
260 265 270

Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro
275 280 285

Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr
290 295 300

Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu
305 310 315 320

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln
325 330 335

Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr
340 345 350

Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
355 360 365

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly
370 375 380

Gln Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly
385 390 395 400

Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr
405 410 415

Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met
420 425 430

Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln
435 440 445

Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val
450 455 460

Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser
465 470 475 480



Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr
485 490 495

Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr
500 505 510

Lys Leu Glu Leu Lys His His His His His His
515 520

<210> 45

<211> 1177

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding SIRP1alpha-CD3-SL bi-specific
T-cell engager construct

<400> 45
atggagaccg ataccctgct cttgtgggtt ttgettcttt gggtgecagg atctacaggt 60

gatgaagaag aattgcagat catccaacca gacaaatccg tactcgtgge cgcaggagag 120
accgctaccc tcagatgtac catcacttct ctcttececg ttggecccat ccagtggttt 180
cgaggegeag gaccaggacg agtgettatt tacaatcaac gacagggece attcccaaga 240
gtgacaacag tatccgatac caccaagcge aataatatgg actttagcat tagaatcgge 300
aacataacac ccgctgacge cggtacatac tattgtatta aatttcgaaa gggetcacca 360
gacgacgtgg aatttaagtc aggggceegga accgaactct cagttagage aaaaccttct 420
gctagcgaca tcaagctgea geagageggce geegagetgg ccaggecegg cgecagegtg 480
aagatgagct gcaagaccag cggctacacc ttcaccaggt acaccatgea ctgggtgaag 540
cagaggcccg gecagggect ggagtggate ggetacatca accccageag gggetacace 600
aactacaacc agaagttcaa ggacaaggcc accctgacca ccgacaagag cagcageacc 660
gcctacatge agetgageag cctgaccage gaggacageg ccgtgtacta ctgegecagg 720
tactacgacg accactactg cctggactac tggggccagg geaccaccct gaccgtgage 780
agcgtggagg geggragegg cggrageggc ggeageggcg geageggegg cgtggacgac 840
atccagctga cccagagcecc cgecatcatg agegecagee ccggegagaa ggtgaccatg 900

acctgcaggg ccagcageag cgtgagctac atgaactggt accagcagaa gageggcace 960



agccccaaga ggtggatcta cgacaccage aaggtggeca geggegtgec ctacaggtte 1020

agcggeageg geageggeac cagetacage ctgaccatca geageatgga ggecgaggac 1080

gccgecacct actactgeca geagtggage agcaaccecc tgaccttegg cgecggeace 1140

aagctggagce tgaagcacca ccatcatcac cactgag 1177

<210> 46

<211> 391

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized SIRP1alpha-CD3-SL bi-specific T-cell engager
construct

<400> 46

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Asp Ile
130 135 140



Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val
145 150 155 160

Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met
165 170 175

His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr
180 185 190

Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys Asp
195 200 205

Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
210 215 220

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg
225 230 235 240

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr
245 250 255

Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser
260 265 270

Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr Gln Ser Pro Ala
275 280 285

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala
290 295 300

Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser Gly Thr
305 310 315 320

Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly Val
325 330 335

Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
340 345 350

Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
355 360 365



Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
370 375 380

Lys His His His His His His
385 390

<210> 47

<211> 1191

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding SIRP1lalpha-CD3-LL bi-specific
T-cell engager construct

<400> 47
atggagaccg ataccctgct cttgtgggtt ttgettcttt gggtgecagg atctacaggt 60

gatgaagaag aattgcagat catccaacca gacaaatccg tactcgtgge cgcaggagag 120
accgctaccc tcagatgtac catcacttct ctcttcceeg ttggececat ccagtggttt 180
cgaggcgeag gaccaggacg agtgcttatt tacaatcaac gacagggecc attcccaaga 240
gtgacaacag tatccgatac caccaagcge aataatatgg actttageat tagaatcgge 300
aacataacac ccgctgacgc cggtacatac tattgtatta aatttcgaaa gggctcacca 360
gacgacgtgg aatttaagtc aggggecgga accgaactct cagttagage aaaaccttct 420
gctageggeg geggeggeag cgacatcaag ctgecageaga geggegeega getggecagg 480
cccggegeca gegtgaagat gagetgeaag accagegget acaccttcac caggtacace 540
atgcactggg tgaagcagag gcccggecag ggectggagt ggatcggeta catcaaccce 600
agcaggggct acaccaacta caaccagaag ttcaaggaca aggccaccct gaccaccgac 660
aagagcagca geaccgecta catgecagcetg ageagectga ccagegagga cagegecgtg 720
tactactgcg ccaggtacta cgacgaccac tactgectgg actactgggg ccagggcacc 780
accctgaccg tgagcagegt ggagggcgge ageggeggea geggeggeag cggeggeage 840
ggeggegtgg acgacatcca getgacccag agecccgeca tcatgagege cagecccgge 900
gagaaggtga ccatgacctg cagggccage agcagegtga getacatgaa ctggtaccag 960
cagaagagcg geaccagecc caagaggtgg atctacgaca ccagcaaggt ggecagegge 1020

gtgeectaca ggttcagegg cageggeage ggeaccagcet acagectgac catcagcage 1080



atggaggccg aggacgeege cacctactac tgecageagt ggageagceaa ccecctgace 1140

ttcggcgecg geaccaagcet ggagetgaag caccaccace accaccacta g 1191

<210> 48

<211> 396

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized SIRPlalpha-CD3-LL bi-specific T-cell engager
construct

<400> 48
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Gly Gly
130 135 140

Gly Gly Ser Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
145 150 155 160



Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
165 170 175

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
180 185 190

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
195 200 205

GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
210 215 220

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
225 230 235 240

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
245 250 255

Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
260 265 270

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
275 280 285

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
290 295 300

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
305 310 315 320

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
325 330 335

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
340 345 350

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
355 360 365

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly



370 375 380

Thr Lys Leu Glu Leu Lys His His His His His His
385 390 395

<210> 49

<211> 1545

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding PDL1-CD3 bi-specific T-cell
engager construct

<400> 49
atggagttcg gectgagetg ggtgttectg gtggeectgt tcaggggegt geagtgegac 60

atcaagctgc agcagagegg cgecgagetg gecaggeeeg gegecagegt gaagatgage 120
tgcaagacca geggetacac cttcaccagg tacaccatge actgggtgaa gecagaggece 180
ggccagggcec tggagtggat cggetacatc aaccccagea ggggetacac caactacaac 240
cagaagttca aggacaaggc caccctgacc accgacaaga gcagcageac cgectacatg 300
cagctgagca gectgaccag cgaggacage geegtgtact actgegecag gtactacgac 360
gaccactact gcctggacta ctggggecag ggeaccaccc tgaccgtgag cagegtggag 420
ggcggeageg geggeagegg cggragegge ggeageggeg gegtggacga catccagetg 480
acccagagcc ccgecatcat gagegecage cccggegaga aggtgaccat gacctgcagg 540
gccagcagea gegtgagceta catgaactgg taccageaga agageggeac cagecccaag 600
aggtggatct acgacaccag caaggtggece ageggegtgce cctacaggtt cageggeage 660
ggcageggea ccagctacag cctgaccatc agcageatgg aggecgagga cgecgecace 720
tactactgcc agcagtggag cagcaaccce ctgaccttcg gegeeggeac caagetggag 780
ctgaagggcg geggeggeag cgatatccag atgacacaga geccatcate tetgtetgeca 840
agcgtaggag accgagtcac cattacatgc agagectcec aagacgtttc cacagcagtg 900
gectggtatc agcaaaaacc tggtaaggeg cccaagette tcatctattc agecagtttt 960
ctgtatagcg gegttcccag ccgattctet ggetetggat ccggeacgga ctttactttg 1020
acaatttcct ctcttcagec cgaagatttt gcaacctact actgtcagca atatctctac 1080

catccagcca cattcggaca gggeaccaaa gtcgaaatca aaagaggegg cggeggeagt 1140



ggeggegggg gttcaggagg cgggggttct gaagtgeaac tegttgaaag cggaggagge 1200
cttgtccaac ctggegggtc actgeggttg agetgegecg caageggatt caccttctca 1260
gactcttgga tccattgggt gcgecaggct cccggaaaag gettggaatg ggttgettgg 1320
atttcaccgt atggcggttc cacatactac gctgacageg ttaagggtcg attcaccatc 1380
tctgcagata cttcaaaaaa cacagcctac cttcagatga atagtttgeg cgecgaggac 1440
acagcggttt attattgtge ccgaagacat tggeceggeg gtttcgacta ctgggggcaa 1500
ggtacgttgg tgactgtgag cgcccaccac catcatcacc actga 1545

<210> 50

<211> 514

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PDL1-CD3 bi-specific T-cell engager construct

<400> 50
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val Gln Cys Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 75 80

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125



Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
130 135 140

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
145 150 155 160

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
165 170 175

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
180 185 190

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
195 200 205

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
210 215 220

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
225 230 235 240

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
245 250 255

Thr Lys Leu Glu Leu Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr
260 265 270

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
275 280 285

Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln
290 295 300

Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe
305 310 315 320

Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
325 330 335

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr



340 345 350

Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly
355 360 365

Thr Lys Val Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Gly Gly Gly Gly Ser Glu Val GIn Leu Val Glu Ser Gly Gly Gly
385 390 395 400

Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
405 410 415

Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro Gly
420 425 430

Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr
435 440 445

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
450 455 460

Ser Lys Asn Thr Ala Tyr Leu GIln Met Asn Ser Leu Arg Ala Glu Asp
465 470 475 480

Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe Asp
485 490 495

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala His His His His
500 505 510

His His

<210> 51

<211> 2244

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding PDIL1-CD3-Fc bi-specific
T-cell engager construct



<400> 51
atggagttcg gectgagcetg ggtgttectg gtggeectgt tcaggggegt geagtgegac 60

atcaagctgc agcagagcegg cgecgagetg geccaggececg gegecagegt gaagatgage 120
tgcaagacca gcggctacac cttcaccagg tacaccatge actgggtgaa gecagaggece 180
ggccagggcc tggagtggat cggctacatc aaccccagea ggggetacac caactacaac 240
cagaagttca aggacaaggc caccctgacc accgacaaga gcagcageac cgectacatg 300
cagctgagca gectgaccag cgaggacage geegtgtact actgegecag gtactacgac 360
gaccactact gcctggacta ctggggecag ggcaccacce tgaccgtgag cagegtggag 420
ggeggeageg geggeagegg cggeagegge ggeageggeg gegtggacga catccagetg 480
acccagagcec ccgecatcat gagegecage cccggegaga aggtgaccat gacctgecagg 540
gccagcagea gegtgageta catgaactgg taccagcaga agageggeac cagecccaag 600
aggtggatct acgacaccag caaggtggece ageggegtge cctacaggtt cageggcage 660
ggcageggea ccagctacag cctgaccatc agcageatgg aggecgagga cgecgecace 720
tactactgcc agcagtggag cagcaacccce ctgaccttcg gcgeecggeac caagetggag 780
ctgaagggcg geggeggeag cgatatccag atgacacaga geccatcatc tetgtetgeca 840
agcgtaggag accgagtcac cattacatgc agagcctcce aagacgtttc cacagcagtg 900
gectggtatc agcaaaaacc tggtaaggeg cccaagctte tcatctattc agecagtttt 960
ctgtatagcg gegttcccag ccgattctcet ggetctggat ccggeacgga ctttactttg 1020
acaatttcct ctcttcagce cgaagatttt gcaacctact actgtcagea atatctctac 1080
catccagcca cattcggaca gggeaccaaa gtcgaaatca aaagaggegg cggeggeagt 1140
ggeggegggg gttcaggagg cgggggttct gaagtgeaac tegttgaaag cggaggagge 1200
cttgtccaac ctggegggtc actgeggttg agetgegecg caageggatt caccttctca 1260
gactcttgga tccattgggt gcgecaggct cccggaaaag gettggaatg ggttgettgg 1320
atttcaccgt atggcggttc cacatactac gctgacageg ttaagggtcg attcaccatc 1380
tctgcagata cttcaaaaaa cacagcctac cttcagatga atagtttgeg cgecgaggac 1440
acagcggttt attattgtge ccgaagacat tggeceggeg gtttcgacta ctgggggcaa 1500
ggtacgttgg tgactgtgag cgccgtagat gaagcaaaat cttgtgacaa aacccatacc 1560

tgcccaccat geccageccc agaacttctt ggeggaccct ctgtettect tttcectceg 1620



aagcccaagg ataccctgat gatcagecga accccggagg taacatgtgt ggtggtegat 1680
gttagccatg aggatcctga agtcaaattt aactggtatg tagacggtgt tgaggtgcac 1740
aacgctaaaa ctaagcccag ggaggageag tacaactcaa cctatcgegt cgtatctgtg 1800
cttaccgtce tgcatcaaga ctggctcaat ggtaaggaat ataaatgtaa agtgagtaac 1860
aaggcactgc cagcacctat cgaaaaaacc atctcaaagg cgaagggaca gcccagggaa 1920
ccccaggtct atactctgec accttctcgg gatgaattga ccaagaacca agttagectg 1980
acatgtctgg tgaaaggttt ctatccaagc gatatagctg tcgagtggga gtccaatgge 2040
caacctgaga acaattataa gaccacccca cccgttctgg acagegacgg atectttttc 2100
ctgtactcaa aactcactgt cgataaatca agatggcaac aaggcaacgt ttttagetgt 2160
agcgtgatgc acgaagcact tcataatcac tatacacaga agtcactctc tctttctcca 2220
ggacaccacc atcatcacca ctga 2244

<210> 52

<211> 747

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PDL1-CD3-Fc bi-specific T-cell engager construct

<400> 52
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 75 80

GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser



85 90 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125

Gly GlIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
130 135 140

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
145 150 155 160

Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
165 170 175

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
180 185 190

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
195 200 205

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
210 215 220

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
225 230 235 240

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
245 250 255

Thr Lys Leu Glu Leu Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr
260 265 270

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
275 280 285

Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln
290 295 300



Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe
305 310 315 320

Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
325 330 335

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr
340 345 350

Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly
355 360 365

Thr Lys Val Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly
385 390 395 400

Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
405 410 415

Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro Gly
420 425 430

Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr
435 440 445

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
450 455 460

Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
465 470 475 480

Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe Asp
485 490 495

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Val Asp Glu Ala
500 505 510

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
515 520 525



Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
530 535 540

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
545 550 555 560

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
565 570 575

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
580 585 590

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
595 600 605

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
610 615 620

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
625 630 635 640

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
645 650 655

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
660 665 670

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
675 680 685

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
690 695 700

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
705 710 715 720

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
725 730 735

Ser Leu Ser Pro Gly His His His His His His
740 745



<210> 53

<211> 707

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized CD19-IL15 bi-specific T-cell engager construct

<400> 53
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val
20 25 30

Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val
35 40 45

Asp Tyr Asp Gly Asp Ser Tyr Leu Asn Trp Tyr Gln GlIn Ile Pro Gly
50 55 60

Gln Pro Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly
65 70 75 80

Ile Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
85 90 95

Asn Ile His Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys GIn
100 105 110

Gln Ser Thr Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ser Gln Val GIn Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly
145 150 155 160

Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser
165 170 175



Tyr Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp
180 185 190

Ile Gly Gln Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys
195 200 205

Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala
210 215 220

Tyr Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe
225 230 235 240

Cys Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met
245 250 255

Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
260 265 270

Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro
275 280 285

Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr
290 295 300

Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu
305 310 315 320

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln
325 330 335

Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr
340 345 350

Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
355 360 365

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly
370 375 380

Gln Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly
385 390 395 400



Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile GIn Leu Thr
405 410 415

Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met
420 425 430

Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln
435 440 445

Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val
450 455 460

Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser
465 470 475 480

Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr
485 490 495

Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr
500 505 510

Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg Glu
515 520 525

Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly
530 535 540

Pro Met Arg Ile Ser Lys Pro His Leu Arg Ser Ile Ser Ile Gln Cys
545 550 555 560

Tyr Leu Cys Leu Leu Leu Asn Ser His Phe Leu Thr Glu Ala Gly Ile
565 570 575

His Val Phe Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu
580 585 590

Ala Asn Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu
595 600 605

Ile Gln Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp Val



610 615 620

His Pro Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu Leu Glu Leu
625 630 635 640

Gln Val Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr Val
645 650 655

Glu Asn Leu Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn
660 665 670

Val Thr Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn
675 680 685

Ile Lys Glu Phe Leu GIn Ser Phe Val His Ile Val Gln Met Phe Ile
690 695 700

Asn Thr Ser
705

<210> 54

<211> 1149

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized CD19-I1L12 bi-specific T-cell engager construct

<400> 54
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val Gln Cys Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val
20 25 30

Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val
35 40 45

Asp Tyr Asp Gly Asp Ser Tyr Leu Asn Trp Tyr Gln Gln Ile Pro Gly
50 55 60

Gln Pro Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly
65 70 75 80



Ile Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
85 90 95

Asn Ile His Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys GIn
100 105 110

Gln Ser Thr Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ser Gln Val GIn Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly
145 150 155 160

Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser
165 170 175

Tyr Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp
180 185 190

Ile Gly GIn Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys
195 200 205

Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala
210 215 220

Tyr Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe
225 230 235 240

Cys Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met
245 250 255

Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
260 265 270

Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro
275 280 285

Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr



290 295 300

Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu
305 310 315 320

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln
325 330 335

Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr
340 345 350

Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
355 360 365

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly
370 375 380

Gln Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly
385 390 395 400

Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr
405 410 415

Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met
420 425 430

Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln
435 440 445

Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val
450 455 460

Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser
465 470 475 480

Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr
485 490 495

Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr
500 505 510



Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg Glu
515 520 525

Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly
530 535 540

Pro Met Trp Pro Pro Gly Ser Ala Ser Gln Pro Pro Pro Ser Pro Ala
545 550 555 560

Ala Ala Thr Gly Leu His Pro Ala Ala Arg Pro Val Ser Leu Gln Cys
565 570 575

Arg Leu Ser Met Cys Pro Ala Arg Ser Leu Leu Leu Val Ala Thr Leu
580 585 590

Val Leu Leu Asp His Leu Ser Leu Ala Arg Asn Leu Pro Val Ala Thr
595 600 605

Pro Asp Pro Gly Met Phe Pro Cys Leu His His Ser Gln Asn Leu Leu
610 615 620

Arg Ala Val Ser Asn Met Leu Gln Lys Ala Arg Gln Thr Leu Glu Phe
625 630 635 640

Tyr Pro Cys Thr Ser Glu Glu Ile Asp His Glu Asp Ile Thr Lys Asp
645 650 655

Lys Thr Ser Thr Val Glu Ala Cys Leu Pro Leu Glu Leu Thr Lys Asn
660 665 670

Glu Ser Cys Leu Asn Ser Arg Glu Thr Ser Phe Ile Thr Asn Gly Ser
675 680 685

Cys Leu Ala Ser Arg Lys Thr Ser Phe Met Met Ala Leu Cys Leu Ser
690 695 700

Ser Ile Tyr Glu Asp Leu Lys Met Tyr Gln Val Glu Phe Lys Thr Met
705 710 715 720

Asn Ala Lys Leu Leu Met Asp Pro Lys Arg Gln Ile Phe Leu Asp GIn
725 730 735



Asn Met Leu Ala Val Ile Asp Glu Leu Met Gln Ala Leu Asn Phe Asn
740 745 750

Ser Glu Thr Val Pro Gln Lys Ser Ser Leu Glu Glu Pro Asp Phe Tyr
755 760 765

Lys Thr Lys Ile Lys Leu Cys Ile Leu Leu His Ala Phe Arg Ile Arg
770 775 780

Ala Val Thr Ile Asp Arg Val Met Ser Tyr Leu Asn Ala Ser Arg Arg
785 790 795 800

Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu
805 810 815

Asn Pro Gly Pro Pro Met Cys His Gln Gln Leu Val Ile Ser Trp Phe
820 825 830

Ser Leu Val Phe Leu Ala Ser Pro Leu Val Ala Ile Trp Glu Leu Lys
835 840 845

Lys Asp Val Tyr Val Val Glu Leu Asp Trp Tyr Pro Asp Ala Pro Gly
850 855 860

Glu Met Val Val Leu Thr Cys Asp Thr Pro Glu Glu Asp Gly Ile Thr
865 870 875 880

Trp Thr Leu Asp Gln Ser Ser Glu Val Leu Gly Ser Gly Lys Thr Leu
885 890 895

Thr Ile Gln Val Lys Glu Phe Gly Asp Ala Gly Gln Tyr Thr Cys His
900 905 910

Lys Gly Gly Glu Val Leu Ser His Ser Leu Leu Leu Leu His Lys Lys
915 920 925

Glu Asp Gly Ile Trp Ser Thr Asp Ile Leu Lys Asp Gln Lys Glu Pro
930 935 940

Lys Asn Lys Thr Phe Leu Arg Cys Glu Ala Lys Asn Tyr Ser Gly Arg
945 950 955 960



Phe Thr Cys Trp Trp Leu Thr Thr Ile Ser Thr Asp Leu Thr Phe Ser
965 970 975

Val Lys Ser Ser Arg Gly Ser Ser Asp Pro GIn Gly Val Thr Cys Gly
980 985 990

Ala Ala Thr Leu Ser Ala Glu Arg Val Arg Gly Asp Asn Lys Glu Tyr
995 1000 1005

Glu Tyr Ser Val Glu Cys Gln Glu Asp Ser Ala Cys Pro Ala Ala
1010 1015 1020

Glu Glu Ser Leu Pro Ile Glu Val Met Val Asp Ala Val His Lys
1025 1030 1035

Leu Lys Tyr Glu Asn Tyr Thr Ser Ser Phe Phe Ile Arg Asp Ile
1040 1045 1050

Ile Lys Pro Asp Pro Pro Lys Asn Leu GIn Leu Lys Pro Leu Lys
1055 1060 1065

Asn Ser Arg Gln Val Glu Val Ser Trp Glu Tyr Pro Asp Thr Trp
1070 1075 1080

Ser Thr Pro His Ser Tyr Phe Ser Leu Thr Phe Cys Val Gln Val
1085 1090 1095

GIn Gly Lys Ser Lys Arg Glu Lys Lys Asp Arg Val Phe Thr Asp
1100 1105 1110

Lys Thr Ser Ala Thr Val Ile Cys Arg Lys Asn Ala Ser Ile Ser
1115 1120 1125

Val Arg Ala Gln Asp Arg Tyr Tyr Ser Ser Ser Trp Ser Glu Trp
1130 1135 1140

Ala Ser Val Pro Cys Ser
1145

<210> 55



<211> 643
<212> PRT
<213> Aurtificial Sequence

<220>
<223> Synthesized CD19-CXCL10 bi-specific T-cell engager construct

<400> 55
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val Gln Cys Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val
20 25 30

Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val
35 40 45

Asp Tyr Asp Gly Asp Ser Tyr Leu Asn Trp Tyr Gln Gln Ile Pro Gly
50 55 60

Gln Pro Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly
65 70 75 80

Ile Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
85 90 95

Asn Ile His Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys Gln
100 105 110

Gln Ser Thr Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ser Gln Val GIn Leu GIn Gln Ser Gly Ala Glu Leu Val Arg Pro Gly
145 150 155 160

Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser
165 170 175

Tyr Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp
180 185 190



Ile Gly GIn Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys
195 200 205

Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala
210 215 220

Tyr Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe
225 230 235 240

Cys Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met
245 250 255

Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
260 265 270

Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro
275 280 285

Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr
290 295 300

Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu
305 310 315 320

Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln
325 330 335

Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr
340 345 350

Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
355 360 365

Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly
370 375 380

Gln Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly
385 390 395 400

Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile GIn Leu Thr



405 410 415

Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met
420 425 430

Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln
435 440 445

Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val
450 455 460

Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser
465 470 475 480

Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr
485 490 495

Tyr Cys Gln GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr
500 505 510

Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg Glu
515 520 525

Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly
530 535 540

Pro Met Asn Gln Thr Ala Ile Leu Ile Cys Cys Leu Ile Phe Leu Thr
545 550 555 560

Leu Ser Gly Ile GIn Gly Val Pro Leu Ser Arg Thr Val Arg Cys Thr
565 570 575

Cys Ile Ser Ile Ser Asn Gln Pro Val Asn Pro Arg Ser Leu Glu Lys
580 585 590

Leu Glu Ile Ile Pro Ala Ser Gln Phe Cys Pro Arg Val Glu Ile Ile
595 600 605

Ala Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser
610 615 620



Lys Ala Ile Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Arg Ser Lys
625 630 635 640

Arg Ser Pro

<210> 56

<211> 575

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1alpha-IL15-SL bi-specific T-cell engager
construct

<400> 56
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu GlIn Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Asp Ile
130 135 140



Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val
145 150 155 160

Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met
165 170 175

His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr
180 185 190

Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe Lys Asp
195 200 205

Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
210 215 220

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg
225 230 235 240

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr
245 250 255

Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser
260 265 270

Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr GIn Ser Pro Ala
275 280 285

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala
290 295 300

Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser Gly Thr
305 310 315 320

Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly Val
325 330 335

Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
340 345 350

Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
355 360 365



Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
370 375 380

Lys His His His His His His Arg Arg Lys Arg Glu Gly Arg Gly Ser
385 390 395 400

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Arg Ile
405 410 415

Ser Lys Pro His Leu Arg Ser Ile Ser Ile Gln Cys Tyr Leu Cys Leu
420 425 430

Leu Leu Asn Ser His Phe Leu Thr Glu Ala Gly Ile His Val Phe Ile
435 440 445

Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala Asn Trp Val
450 455 460

Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu Ile Gln Ser Met
465 470 475 480

His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp Val His Pro Ser Cys
485 490 495

Lys Val Thr Ala Met Lys Cys Phe Leu Leu Glu Leu Gln Val Ile Ser
500 505 510

Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr Val Glu Asn Leu Ile
515 520 525

Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val Thr Glu Ser
530 535 540

Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe
545 550 555 560

Leu Gln Ser Phe Val His Ile Val Gln Met Phe Ile Asn Thr Ser
565 570 575

<210> 57
<211> 580



<212> PRT
<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1alpha-IL15-LL bi-specific T-cell engager
construct

<400> 57
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile GIln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Gly Gly
130 135 140

Gly Gly Ser Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
145 150 155 160

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
165 170 175

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
180 185 190



Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
195 200 205

GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
210 215 220

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
225 230 235 240

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
245 250 255

Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
260 265 270

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
275 280 285

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
290 295 300

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
305 310 315 320

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
325 330 335

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
340 345 350

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
355 360 365

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
370 375 380

Thr Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg
385 390 395 400

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro



405 410 415

Gly Pro Met Arg Ile Ser Lys Pro His Leu Arg Ser Ile Ser Ile Gln
420 425 430

Cys Tyr Leu Cys Leu Leu Leu Asn Ser His Phe Leu Thr Glu Ala Gly
435 440 445

Ile His Val Phe Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr
450 455 460

Glu Ala Asn Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp
465 470 475 480

Leu Ile Gln Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp
485 490 495

Val His Pro Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu Leu Glu
500 505 510

Leu GIn Val Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr
515 520 525

Val Glu Asn Leu Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly
530 535 540

Asn Val Thr Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys
545 550 555 560

Asn Ile Lys Glu Phe Leu Gln Ser Phe Val His Ile Val GIn Met Phe
565 570 575

Ile Asn Thr Ser
580

<210> 58

<211> 1017

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1alpha-IL12-SL bi-specific T-cell engager
construct



<400> 58
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile GIln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Asp Ile
130 135 140

Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val
145 150 155 160

Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met
165 170 175

His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr
180 185 190

Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys Asp
195 200 205



Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
210 215 220

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg
225 230 235 240

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr
245 250 255

Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser
260 265 270

Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr GIn Ser Pro Ala
275 280 285

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala
290 295 300

Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser Gly Thr
305 310 315 320

Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly Val
325 330 335

Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
340 345 350

Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
355 360 365

Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
370 375 380

Lys His His His His His His Arg Arg Lys Arg Glu Gly Arg Gly Ser
385 390 395 400

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Trp Pro
405 410 415

Pro Gly Ser Ala Ser GIn Pro Pro Pro Ser Pro Ala Ala Ala Thr Gly
420 425 430



Leu His Pro Ala Ala Arg Pro Val Ser Leu Gln Cys Arg Leu Ser Met
435 440 445

Cys Pro Ala Arg Ser Leu Leu Leu Val Ala Thr Leu Val Leu Leu Asp
450 455 460

His Leu Ser Leu Ala Arg Asn Leu Pro Val Ala Thr Pro Asp Pro Gly
465 470 475 480

Met Phe Pro Cys Leu His His Ser Gln Asn Leu Leu Arg Ala Val Ser
485 490 495

Asn Met Leu Gln Lys Ala Arg GIn Thr Leu Glu Phe Tyr Pro Cys Thr
500 505 510

Ser Glu Glu Ile Asp His Glu Asp Ile Thr Lys Asp Lys Thr Ser Thr
515 520 525

Val Glu Ala Cys Leu Pro Leu Glu Leu Thr Lys Asn Glu Ser Cys Leu
530 535 540

Asn Ser Arg Glu Thr Ser Phe Ile Thr Asn Gly Ser Cys Leu Ala Ser
545 550 555 560

Arg Lys Thr Ser Phe Met Met Ala Leu Cys Leu Ser Ser Ile Tyr Glu
565 570 575

Asp Leu Lys Met Tyr Gln Val Glu Phe Lys Thr Met Asn Ala Lys Leu
580 585 590

Leu Met Asp Pro Lys Arg Gln Ile Phe Leu Asp Gln Asn Met Leu Ala
595 600 605

Val Ile Asp Glu Leu Met Gln Ala Leu Asn Phe Asn Ser Glu Thr Val
610 615 620

Pro GIn Lys Ser Ser Leu Glu Glu Pro Asp Phe Tyr Lys Thr Lys Ile
625 630 635 640

Lys Leu Cys Ile Leu Leu His Ala Phe Arg Ile Arg Ala Val Thr Ile
645 650 655



Asp Arg Val Met Ser Tyr Leu Asn Ala Ser Arg Arg Lys Arg Glu Gly
660 665 670

Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro
675 680 685

Pro Met Cys His Gln Gln Leu Val Ile Ser Trp Phe Ser Leu Val Phe
690 695 700

Leu Ala Ser Pro Leu Val Ala Ile Trp Glu Leu Lys Lys Asp Val Tyr
705 710 715 720

Val Val Glu Leu Asp Trp Tyr Pro Asp Ala Pro Gly Glu Met Val Val
725 730 735

Leu Thr Cys Asp Thr Pro Glu Glu Asp Gly Ile Thr Trp Thr Leu Asp
740 745 750

Gln Ser Ser Glu Val Leu Gly Ser Gly Lys Thr Leu Thr Ile Gln Val
755 760 765

Lys Glu Phe Gly Asp Ala Gly GIn Tyr Thr Cys His Lys Gly Gly Glu
770 775 780

Val Leu Ser His Ser Leu Leu Leu Leu His Lys Lys Glu Asp Gly Ile
785 790 795 800

Trp Ser Thr Asp Ile Leu Lys Asp Gln Lys Glu Pro Lys Asn Lys Thr
805 810 815

Phe Leu Arg Cys Glu Ala Lys Asn Tyr Ser Gly Arg Phe Thr Cys Trp
820 825 830

Trp Leu Thr Thr Ile Ser Thr Asp Leu Thr Phe Ser Val Lys Ser Ser
835 840 845

Arg Gly Ser Ser Asp Pro Gln Gly Val Thr Cys Gly Ala Ala Thr Leu
850 855 860

Ser Ala Glu Arg Val Arg Gly Asp Asn Lys Glu Tyr Glu Tyr Ser Val



865 870 875 880

Glu Cys Gln Glu Asp Ser Ala Cys Pro Ala Ala Glu Glu Ser Leu Pro
885 890 895

Ile Glu Val Met Val Asp Ala Val His Lys Leu Lys Tyr Glu Asn Tyr
900 905 910

Thr Ser Ser Phe Phe Ile Arg Asp Ile Ile Lys Pro Asp Pro Pro Lys
915 920 925

Asn Leu GIn Leu Lys Pro Leu Lys Asn Ser Arg Gln Val Glu Val Ser
930 935 940

Trp Glu Tyr Pro Asp Thr Trp Ser Thr Pro His Ser Tyr Phe Ser Leu
945 950 955 960

Thr Phe Cys Val Gln Val Gln Gly Lys Ser Lys Arg Glu Lys Lys Asp
965 970 975

Arg Val Phe Thr Asp Lys Thr Ser Ala Thr Val Ile Cys Arg Lys Asn
980 985 990

Ala Ser Ile Ser Val Arg Ala Gln Asp Arg Tyr Tyr Ser Ser Ser Trp
995 1000 1005

Ser Glu Trp Ala Ser Val Pro Cys Ser
1010 1015

<210> 59

<211> 1022

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized SIRPlalpha-IL12-LL bi-specific T-cell engager
construct

<400> 59

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys



20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Gly Gly
130 135 140

Gly Gly Ser Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
145 150 155 160

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
165 170 175

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
180 185 190

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
195 200 205

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
210 215 220

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
225 230 235 240



Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
245 250 255

Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
260 265 270

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
275 280 285

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
290 295 300

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
305 310 315 320

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
325 330 335

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
340 345 350

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
355 360 365

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
370 375 380

Thr Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg
385 390 395 400

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
405 410 415

Gly Pro Met Trp Pro Pro Gly Ser Ala Ser Gln Pro Pro Pro Ser Pro
420 425 430

Ala Ala Ala Thr Gly Leu His Pro Ala Ala Arg Pro Val Ser Leu GIn
435 440 445

Cys Arg Leu Ser Met Cys Pro Ala Arg Ser Leu Leu Leu Val Ala Thr
450 455 460



Leu Val Leu Leu Asp His Leu Ser Leu Ala Arg Asn Leu Pro Val Ala
465 470 475 480

Thr Pro Asp Pro Gly Met Phe Pro Cys Leu His His Ser Gln Asn Leu
485 490 495

Leu Arg Ala Val Ser Asn Met Leu Gln Lys Ala Arg Gln Thr Leu Glu
500 505 510

Phe Tyr Pro Cys Thr Ser Glu Glu Ile Asp His Glu Asp Ile Thr Lys
515 520 525

Asp Lys Thr Ser Thr Val Glu Ala Cys Leu Pro Leu Glu Leu Thr Lys
530 535 540

Asn Glu Ser Cys Leu Asn Ser Arg Glu Thr Ser Phe Ile Thr Asn Gly
545 550 555 560

Ser Cys Leu Ala Ser Arg Lys Thr Ser Phe Met Met Ala Leu Cys Leu
565 570 575

Ser Ser Ile Tyr Glu Asp Leu Lys Met Tyr Gln Val Glu Phe Lys Thr
580 585 590

Met Asn Ala Lys Leu Leu Met Asp Pro Lys Arg Gln Ile Phe Leu Asp
595 600 605

Gln Asn Met Leu Ala Val Ile Asp Glu Leu Met Gln Ala Leu Asn Phe
610 615 620

Asn Ser Glu Thr Val Pro Gln Lys Ser Ser Leu Glu Glu Pro Asp Phe
625 630 635 640

Tyr Lys Thr Lys Ile Lys Leu Cys Ile Leu Leu His Ala Phe Arg Ile
645 650 655

Arg Ala Val Thr Ile Asp Arg Val Met Ser Tyr Leu Asn Ala Ser Arg
660 665 670

Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu
675 680 685



Glu Asn Pro Gly Pro Pro Met Cys His Gln GIn Leu Val Ile Ser Trp
690 695 700

Phe Ser Leu Val Phe Leu Ala Ser Pro Leu Val Ala Ile Trp Glu Leu
705 710 715 720

Lys Lys Asp Val Tyr Val Val Glu Leu Asp Trp Tyr Pro Asp Ala Pro
725 730 735

Gly Glu Met Val Val Leu Thr Cys Asp Thr Pro Glu Glu Asp Gly Ile
740 745 750

Thr Trp Thr Leu Asp Gln Ser Ser Glu Val Leu Gly Ser Gly Lys Thr
755 760 765

Leu Thr Ile Gln Val Lys Glu Phe Gly Asp Ala Gly GIn Tyr Thr Cys
770 775 780

His Lys Gly Gly Glu Val Leu Ser His Ser Leu Leu Leu Leu His Lys
785 790 795 800

Lys Glu Asp Gly Ile Trp Ser Thr Asp Ile Leu Lys Asp GIn Lys Glu
805 810 815

Pro Lys Asn Lys Thr Phe Leu Arg Cys Glu Ala Lys Asn Tyr Ser Gly
820 825 830

Arg Phe Thr Cys Trp Trp Leu Thr Thr Ile Ser Thr Asp Leu Thr Phe
835 840 845

Ser Val Lys Ser Ser Arg Gly Ser Ser Asp Pro Gln Gly Val Thr Cys
850 855 860

Gly Ala Ala Thr Leu Ser Ala Glu Arg Val Arg Gly Asp Asn Lys Glu
865 870 875 880

Tyr Glu Tyr Ser Val Glu Cys Gln Glu Asp Ser Ala Cys Pro Ala Ala
885 890 895

Glu Glu Ser Leu Pro Ile Glu Val Met Val Asp Ala Val His Lys Leu



900 905 910

Lys Tyr Glu Asn Tyr Thr Ser Ser Phe Phe Ile Arg Asp Ile Ile Lys
915 920 925

Pro Asp Pro Pro Lys Asn Leu Gln Leu Lys Pro Leu Lys Asn Ser Arg
930 935 940

Gln Val Glu Val Ser Trp Glu Tyr Pro Asp Thr Trp Ser Thr Pro His
945 950 955 960

Ser Tyr Phe Ser Leu Thr Phe Cys Val Gln Val Gln Gly Lys Ser Lys
965 970 975

Arg Glu Lys Lys Asp Arg Val Phe Thr Asp Lys Thr Ser Ala Thr Val
980 985 990

Ile Cys Arg Lys Asn Ala Ser Ile Ser Val Arg Ala Gln Asp Arg Tyr
995 1000 1005

Tyr Ser Ser Ser Trp Ser Glu Trp Ala Ser Val Pro Cys Ser
1010 1015 1020

<210> 60

<211> 511

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized SIRP1alpha-CXCL10-SL bi-specific T-cell engager
construct

<400> 60

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly



50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Asp Ile
130 135 140

Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val
145 150 155 160

Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met
165 170 175

His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr
180 185 190

Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys Asp
195 200 205

Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
210 215 220

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg
225 230 235 240

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr
245 250 255

Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser
260 265 270



Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr GIn Ser Pro Ala
275 280 285

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala
290 295 300

Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser Gly Thr
305 310 315 320

Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly Val
325 330 335

Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
340 345 350

Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
355 360 365

Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
370 375 380

Lys His His His His His His Arg Arg Lys Arg Glu Gly Arg Gly Ser
385 390 395 400

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Asn Gln
405 410 415

Thr Ala Ile Leu Ile Cys Cys Leu Ile Phe Leu Thr Leu Ser Gly Ile
420 425 430

Gln Gly Val Pro Leu Ser Arg Thr Val Arg Cys Thr Cys Ile Ser Ile
435 440 445

Ser Asn GIn Pro Val Asn Pro Arg Ser Leu Glu Lys Leu Glu Ile Ile
450 455 460

Pro Ala Ser GIn Phe Cys Pro Arg Val Glu Ile Ile Ala Thr Met Lys
465 470 475 480

Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser Lys Ala Ile Lys
485 490 495



Asn Leu Leu Lys Ala Val Ser Lys Glu Arg Ser Lys Arg Ser Pro
500 505 510

<210> 61

<211> 516

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1lalpha-CXCL10-LL bi-specific T-cell engager
construct

<400> 61
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Gly Gly
130 135 140

Gly Gly Ser Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
145 150 155 160



Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
165 170 175

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
180 185 190

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
195 200 205

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
210 215 220

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
225 230 235 240

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
245 250 255

Gly GlIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
260 265 270

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
275 280 285

Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
290 295 300

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
305 310 315 320

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
325 330 335

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
340 345 350

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
355 360 365

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
370 375 380



Thr Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg
385 390 395 400

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
405 410 415

Gly Pro Met Asn Gln Thr Ala Ile Leu Ile Cys Cys Leu Ile Phe Leu
420 425 430

Thr Leu Ser Gly Ile Gln Gly Val Pro Leu Ser Arg Thr Val Arg Cys
435 440 445

Thr Cys Ile Ser Ile Ser Asn Gln Pro Val Asn Pro Arg Ser Leu Glu
450 455 460

Lys Leu Glu Ile Ile Pro Ala Ser Gln Phe Cys Pro Arg Val Glu Ile
465 470 475 480

Ile Ala Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu
485 490 495

Ser Lys Ala Ile Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Arg Ser
500 505 510

Lys Arg Ser Pro
515

<210> 62

<211> 698

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PDL1-CD3-IL15 bi-specific T-cell engager construct

<400> 62
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
20 25 30



Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 75 80

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125

Gly GlIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
130 135 140

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
145 150 155 160

Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
165 170 175

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
180 185 190

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
195 200 205

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
210 215 220

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
225 230 235 240

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
245 250 255



Thr Lys Leu Glu Leu Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr
260 265 270

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
275 280 285

Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln
290 295 300

Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe
305 310 315 320

Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
325 330 335

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr
340 345 350

Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly
355 360 365

Thr Lys Val Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly
385 390 395 400

Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
405 410 415

Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro Gly
420 425 430

Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr
435 440 445

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
450 455 460

Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp



465 470 475 480

Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe Asp
485 490 495

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala His His His His
500 505 510

His His Arg Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly
515 520 525

Asp Val Glu Glu Asn Pro Gly Pro Met Arg Ile Ser Lys Pro His Leu
530 535 540

Arg Ser Ile Ser Ile GIn Cys Tyr Leu Cys Leu Leu Leu Asn Ser His
545 550 555 560

Phe Leu Thr Glu Ala Gly Ile His Val Phe Ile Leu Gly Cys Phe Ser
565 570 575

Ala Gly Leu Pro Lys Thr Glu Ala Asn Trp Val Asn Val Ile Ser Asp
580 585 590

Leu Lys Lys Ile Glu Asp Leu Ile Gln Ser Met His Ile Asp Ala Thr
595 600 605

Leu Tyr Thr Glu Ser Asp Val His Pro Ser Cys Lys Val Thr Ala Met
610 615 620

Lys Cys Phe Leu Leu Glu Leu GIn Val Ile Ser Leu Glu Ser Gly Asp
625 630 635 640

Ala Ser Ile His Asp Thr Val Glu Asn Leu Ile Ile Leu Ala Asn Asn
645 650 655

Ser Leu Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys Lys Glu Cys
660 665 670

Glu Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln Ser Phe Val
675 680 685



His Ile Val Gln Met Phe Ile Asn Thr Ser
690 695

<210> 63

<211> 1140

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized PDL1-CD3-IL12 bi-specific T-cell engager construct

<400> 63
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val GIn Cys Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 75 80

GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125

Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
130 135 140

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
145 150 155 160

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr



165 170 175

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
180 185 190

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
195 200 205

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
210 215 220

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
225 230 235 240

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
245 250 255

Thr Lys Leu Glu Leu Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr
260 265 270

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
275 280 285

Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln
290 295 300

Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe
305 310 315 320

Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
325 330 335

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr
340 345 350

Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly
355 360 365

Thr Lys Val Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380



Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly
385 390 395 400

Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
405 410 415

Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro Gly
420 425 430

Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr
435 440 445

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
450 455 460

Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
465 470 475 480

Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe Asp
485 490 495

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala His His His His
500 505 510

His His Arg Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly
515 520 525

Asp Val Glu Glu Asn Pro Gly Pro Met Trp Pro Pro Gly Ser Ala Ser
530 535 540

Gln Pro Pro Pro Ser Pro Ala Ala Ala Thr Gly Leu His Pro Ala Ala
545 550 555 560

Arg Pro Val Ser Leu GIn Cys Arg Leu Ser Met Cys Pro Ala Arg Ser
565 570 575

Leu Leu Leu Val Ala Thr Leu Val Leu Leu Asp His Leu Ser Leu Ala
580 585 590

Arg Asn Leu Pro Val Ala Thr Pro Asp Pro Gly Met Phe Pro Cys Leu
595 600 605



His His Ser Gln Asn Leu Leu Arg Ala Val Ser Asn Met Leu Gln Lys
610 615 620

Ala Arg Gln Thr Leu Glu Phe Tyr Pro Cys Thr Ser Glu Glu Ile Asp
625 630 635 640

His Glu Asp Ile Thr Lys Asp Lys Thr Ser Thr Val Glu Ala Cys Leu
645 650 655

Pro Leu Glu Leu Thr Lys Asn Glu Ser Cys Leu Asn Ser Arg Glu Thr
660 665 670

Ser Phe Ile Thr Asn Gly Ser Cys Leu Ala Ser Arg Lys Thr Ser Phe
675 680 685

Met Met Ala Leu Cys Leu Ser Ser Ile Tyr Glu Asp Leu Lys Met Tyr
690 695 700

Gln Val Glu Phe Lys Thr Met Asn Ala Lys Leu Leu Met Asp Pro Lys
705 710 715 720

Arg Gln Ile Phe Leu Asp Gln Asn Met Leu Ala Val Ile Asp Glu Leu
725 730 735

Met GIn Ala Leu Asn Phe Asn Ser Glu Thr Val Pro Gln Lys Ser Ser
740 745 750

Leu Glu Glu Pro Asp Phe Tyr Lys Thr Lys Ile Lys Leu Cys Ile Leu
755 760 765

Leu His Ala Phe Arg Ile Arg Ala Val Thr Ile Asp Arg Val Met Ser
770 775 780

Tyr Leu Asn Ala Ser Arg Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu
785 790 795 800

Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Pro Met Cys His Gln
805 810 815

Gln Leu Val Ile Ser Trp Phe Ser Leu Val Phe Leu Ala Ser Pro Leu
820 825 830



Val Ala Ile Trp Glu Leu Lys Lys Asp Val Tyr Val Val Glu Leu Asp
835 840 845

Trp Tyr Pro Asp Ala Pro Gly Glu Met Val Val Leu Thr Cys Asp Thr
850 855 860

Pro Glu Glu Asp Gly Ile Thr Trp Thr Leu Asp GIn Ser Ser Glu Val
865 870 875 880

Leu Gly Ser Gly Lys Thr Leu Thr Ile Gln Val Lys Glu Phe Gly Asp
885 890 895

Ala Gly GIn Tyr Thr Cys His Lys Gly Gly Glu Val Leu Ser His Ser
900 905 910

Leu Leu Leu Leu His Lys Lys Glu Asp Gly Ile Trp Ser Thr Asp Ile
915 920 925

Leu Lys Asp GIn Lys Glu Pro Lys Asn Lys Thr Phe Leu Arg Cys Glu
930 935 940

Ala Lys Asn Tyr Ser Gly Arg Phe Thr Cys Trp Trp Leu Thr Thr Ile
945 950 955 960

Ser Thr Asp Leu Thr Phe Ser Val Lys Ser Ser Arg Gly Ser Ser Asp
965 970 975

Pro GIn Gly Val Thr Cys Gly Ala Ala Thr Leu Ser Ala Glu Arg Val
980 985 990

Arg Gly Asp Asn Lys Glu Tyr Glu Tyr Ser Val Glu Cys GlIn Glu Asp
995 1000 1005

Ser Ala Cys Pro Ala Ala Glu Glu Ser Leu Pro Ile Glu Val Met
1010 1015 1020

Val Asp Ala Val His Lys Leu Lys Tyr Glu Asn Tyr Thr Ser Ser
1025 1030 1035

Phe Phe Ile Arg Asp Ile Ile Lys Pro Asp Pro Pro Lys Asn Leu



1040 1045 1050

Gln Leu Lys Pro Leu Lys Asn Ser Arg Gln Val Glu Val Ser Trp
1055 1060 1065

Glu Tyr Pro Asp Thr Trp Ser Thr Pro His Ser Tyr Phe Ser Leu
1070 1075 1080

Thr Phe Cys Val Gln Val Gln Gly Lys Ser Lys Arg Glu Lys Lys
1085 1090 1095

Asp Arg Val Phe Thr Asp Lys Thr Ser Ala Thr Val Ile Cys Arg
1100 1105 1110

Lys Asn Ala Ser Ile Ser Val Arg Ala Gln Asp Arg Tyr Tyr Ser
1115 1120 1125

Ser Ser Trp Ser Glu Trp Ala Ser Val Pro Cys Ser
1130 1135 1140

<210> 64

<211> 634

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized PDL1-CD3-CXCL10 bi-specific T-cell engager construct

<400> 64
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly
1 5 10 15

Val Gln Cys Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 75 80



GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125

Gly GIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
130 135 140

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
145 150 155 160

Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
165 170 175

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
180 185 190

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
195 200 205

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
210 215 220

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
225 230 235 240

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
245 250 255

Thr Lys Leu Glu Leu Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr
260 265 270

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
275 280 285

Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln



290 295 300

Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe
305 310 315 320

Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
325 330 335

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr
340 345 350

Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly
355 360 365

Thr Lys Val Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly
370 375 380

Ser Gly Gly Gly Gly Ser Glu Val GIn Leu Val Glu Ser Gly Gly Gly
385 390 395 400

Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
405 410 415

Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro Gly
420 425 430

Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr
435 440 445

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
450 455 460

Ser Lys Asn Thr Ala Tyr Leu GIln Met Asn Ser Leu Arg Ala Glu Asp
465 470 475 480

Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe Asp
485 490 495

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala His His His His
500 505 510



His His Arg Arg Lys Arg Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly
515 520 525

Asp Val Glu Glu Asn Pro Gly Pro Met Asn GIn Thr Ala Ile Leu Ile
530 535 540

Cys Cys Leu Ile Phe Leu Thr Leu Ser Gly Ile Gln Gly Val Pro Leu
545 550 555 560

Ser Arg Thr Val Arg Cys Thr Cys Ile Ser Ile Ser Asn Gln Pro Val
565 570 575

Asn Pro Arg Ser Leu Glu Lys Leu Glu Ile Ile Pro Ala Ser Gln Phe
580 585 590

Cys Pro Arg Val Glu Ile Ile Ala Thr Met Lys Lys Lys Gly Glu Lys
595 600 605

Arg Cys Leu Asn Pro Glu Ser Lys Ala Ile Lys Asn Leu Leu Lys Ala
610 615 620

Val Ser Lys Glu Arg Ser Lys Arg Ser Pro
625 630

<210> 65

<211> 1120

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1alpha-MMP9-SL bi-specific T-cell engager
construct

<400> 65
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45



Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Asp Ile
130 135 140

Lys Leu Gln GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val
145 150 155 160

Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met
165 170 175

His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr
180 185 190

Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn GIn Lys Phe Lys Asp
195 200 205

Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln
210 215 220

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg
225 230 235 240

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Thr
245 250 255

Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser
260 265 270



Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr Gln Ser Pro Ala
275 280 285

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala
290 295 300

Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser Gly Thr
305 310 315 320

Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser Gly Val
325 330 335

Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
340 345 350

Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
355 360 365

Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
370 375 380

Lys His His His His His His Arg Arg Lys Arg Glu Gly Arg Gly Ser
385 390 395 400

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Ser Leu
405 410 415

Trp Gln Pro Leu Val Leu Val Leu Leu Val Leu Gly Cys Cys Phe Ala
420 425 430

Ala Pro Arg Gln Arg Gln Ser Thr Leu Val Leu Phe Pro Gly Asp Leu
435 440 445

Arg Thr Asn Leu Thr Asp Arg Gln Leu Ala Glu Glu Tyr Leu Tyr Arg
450 455 460

Tyr Gly Tyr Thr Arg Val Ala Glu Met Arg Gly Glu Ser Lys Ser Leu
465 470 475 480

Gly Pro Ala Leu Leu Leu Leu Gln Lys Gln Leu Ser Leu Pro Glu Thr
485 490 495



Gly Glu Leu Asp Ser Ala Thr Leu Lys Ala Met Arg Thr Pro Arg Cys
500 505 510

Gly Val Pro Asp Leu Gly Arg Phe Gln Thr Phe Glu Gly Asp Leu Lys
515 520 525

Trp His His His Asn Ile Thr Tyr Trp Ile Gln Asn Tyr Ser Glu Asp
530 535 540

Leu Pro Arg Ala Val Ile Asp Asp Ala Phe Ala Arg Ala Phe Ala Leu
545 550 555 560

Trp Ser Ala Val Thr Pro Leu Thr Phe Thr Arg Val Tyr Ser Arg Asp
565 570 575

Ala Asp Ile Val Ile GIn Phe Gly Val Ala Glu His Gly Asp Gly Tyr
580 585 590

Pro Phe Asp Gly Lys Asp Gly Leu Leu Ala His Ala Phe Pro Pro Gly
595 600 605

Pro Gly Ile Gln Gly Asp Ala His Phe Asp Asp Asp Glu Leu Trp Ser
610 615 620

Leu Gly Lys Gly Val Val Val Pro Thr Arg Phe Gly Asn Ala Asp Gly
625 630 635 640

Ala Ala Cys His Phe Pro Phe Ile Phe Glu Gly Arg Ser Tyr Ser Ala
645 650 655

Cys Thr Thr Asp Gly Arg Ser Asp Gly Leu Pro Trp Cys Ser Thr Thr
660 665 670

Ala Asn Tyr Asp Thr Asp Asp Arg Phe Gly Phe Cys Pro Ser Glu Arg
675 680 685

Leu Tyr Thr Arg Asp Gly Asn Ala Asp Gly Lys Pro Cys Gln Phe Pro
690 695 700

Phe Ile Phe GIn Gly Gln Ser Tyr Ser Ala Cys Thr Thr Asp Gly Arg



705 710 715 720

Ser Asp Gly Tyr Arg Trp Cys Ala Thr Thr Ala Asn Tyr Asp Arg Asp
725 730 735

Lys Leu Phe Gly Phe Cys Pro Thr Arg Ala Asp Ser Thr Val Met Gly
740 745 750

Gly Asn Ser Ala Gly Glu Leu Cys Val Phe Pro Phe Thr Phe Leu Gly
755 760 765

Lys Glu Tyr Ser Thr Cys Thr Ser Glu Gly Arg Gly Asp Gly Arg Leu
770 775 780

Trp Cys Ala Thr Thr Ser Asn Phe Asp Ser Asp Lys Lys Trp Gly Phe
785 790 795 800

Cys Pro Asp GIn Gly Tyr Ser Leu Phe Leu Val Ala Ala His Glu Phe
805 810 815

Gly His Ala Leu Gly Leu Asp His Ser Ser Val Pro Glu Ala Leu Met
820 825 830

Tyr Pro Met Tyr Arg Phe Thr Glu Gly Pro Pro Leu His Lys Asp Asp
835 840 845

Val Asn Gly Ile Arg His Leu Tyr Gly Pro Arg Pro Glu Pro Glu Pro
850 855 860

Arg Pro Pro Thr Thr Thr Thr Pro Gln Pro Thr Ala Pro Pro Thr Val
865 870 875 880

Cys Pro Thr Gly Pro Pro Thr Val His Pro Ser Glu Arg Pro Thr Ala
885 890 895

Gly Pro Thr Gly Pro Pro Ser Ala Gly Pro Thr Gly Pro Pro Thr Ala
900 905 910

Gly Pro Ser Thr Ala Thr Thr Val Pro Leu Ser Pro Val Asp Asp Ala
915 920 925



Cys Asn Val Asn Ile Phe Asp Ala Ile Ala Glu Ile Gly Asn GIn Leu
930 935 940

Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Glu Gly Arg Gly
945 950 955 960

Ser Arg Pro GIn Gly Pro Phe Leu Ile Ala Asp Lys Trp Pro Ala Leu
965 970 975

Pro Arg Lys Leu Asp Ser Val Phe Glu Glu Pro Leu Ser Lys Lys Leu
980 985 990

Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly Ala Ser Val
995 1000 1005

Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Ala Asp Val
1010 1015 1020

Ala GIn Val Thr Gly Ala Leu Arg Ser Gly Arg Gly Lys Met Leu
1025 1030 1035

Leu Phe Ser Gly Arg Arg Leu Trp Arg Phe Asp Val Lys Ala GIn
1040 1045 1050

Met Val Asp Pro Arg Ser Ala Ser Glu Val Asp Arg Met Phe Pro
1055 1060 1065

Gly Val Pro Leu Asp Thr His Asp Val Phe GIn Tyr Arg Glu Lys
1070 1075 1080

Ala Tyr Phe Cys Gln Asp Arg Phe Tyr Trp Arg Val Ser Ser Arg
1085 1090 1095

Ser Glu Leu Asn GIn Val Asp Gln Val Gly Tyr Val Thr Tyr Asp
1100 1105 1110

Ile Leu Gln Cys Pro Glu Asp
1115 1120

<210> 66
<211> 1125
<212> PRT



<213> Aurtificial Sequence

<220>
<223> Synthesized SIRP1alpha-MMP9-LL bi-specific T-cell engager
construct

<400> 66
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys
20 25 30

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile
35 40 45

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly
50 55 60

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg
65 70 75 80

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser
85 90 95

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys
100 105 110

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly
115 120 125

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser Gly Gly
130 135 140

Gly Gly Ser Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
145 150 155 160

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
165 170 175

Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
180 185 190



Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
195 200 205

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser
210 215 220

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
225 230 235 240

Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
245 250 255

Gly GlIn Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly
260 265 270

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu
275 280 285

Thr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr
290 295 300

Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln
305 310 315 320

Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys
325 330 335

Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr
340 345 350

Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr
355 360 365

Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly
370 375 380

Thr Lys Leu Glu Leu Lys His His His His His His Arg Arg Lys Arg
385 390 395 400

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
405 410 415



Gly Pro Met Ser Leu Trp GIn Pro Leu Val Leu Val Leu Leu Val Leu
420 425 430

Gly Cys Cys Phe Ala Ala Pro Arg Gln Arg GIn Ser Thr Leu Val Leu
435 440 445

Phe Pro Gly Asp Leu Arg Thr Asn Leu Thr Asp Arg Gln Leu Ala Glu
450 455 460

Glu Tyr Leu Tyr Arg Tyr Gly Tyr Thr Arg Val Ala Glu Met Arg Gly
465 470 475 480

Glu Ser Lys Ser Leu Gly Pro Ala Leu Leu Leu Leu GIn Lys GIn Leu
485 490 495

Ser Leu Pro Glu Thr Gly Glu Leu Asp Ser Ala Thr Leu Lys Ala Met
500 505 510

Arg Thr Pro Arg Cys Gly Val Pro Asp Leu Gly Arg Phe Gln Thr Phe
515 520 525

Glu Gly Asp Leu Lys Trp His His His Asn Ile Thr Tyr Trp Ile Gln
530 535 540

Asn Tyr Ser Glu Asp Leu Pro Arg Ala Val Ile Asp Asp Ala Phe Ala
545 550 555 560

Arg Ala Phe Ala Leu Trp Ser Ala Val Thr Pro Leu Thr Phe Thr Arg
565 570 575

Val Tyr Ser Arg Asp Ala Asp Ile Val Ile Gln Phe Gly Val Ala Glu
580 585 590

His Gly Asp Gly Tyr Pro Phe Asp Gly Lys Asp Gly Leu Leu Ala His
595 600 605

Ala Phe Pro Pro Gly Pro Gly Ile GIn Gly Asp Ala His Phe Asp Asp
610 615 620

Asp Glu Leu Trp Ser Leu Gly Lys Gly Val Val Val Pro Thr Arg Phe



625 630 635 640

Gly Asn Ala Asp Gly Ala Ala Cys His Phe Pro Phe Ile Phe Glu Gly
645 650 655

Arg Ser Tyr Ser Ala Cys Thr Thr Asp Gly Arg Ser Asp Gly Leu Pro
660 665 670

Trp Cys Ser Thr Thr Ala Asn Tyr Asp Thr Asp Asp Arg Phe Gly Phe
675 680 685

Cys Pro Ser Glu Arg Leu Tyr Thr Arg Asp Gly Asn Ala Asp Gly Lys
690 695 700

Pro Cys Gln Phe Pro Phe Ile Phe Gln Gly Gln Ser Tyr Ser Ala Cys
705 710 715 720

Thr Thr Asp Gly Arg Ser Asp Gly Tyr Arg Trp Cys Ala Thr Thr Ala
725 730 735

Asn Tyr Asp Arg Asp Lys Leu Phe Gly Phe Cys Pro Thr Arg Ala Asp
740 745 750

Ser Thr Val Met Gly Gly Asn Ser Ala Gly Glu Leu Cys Val Phe Pro
755 760 765

Phe Thr Phe Leu Gly Lys Glu Tyr Ser Thr Cys Thr Ser Glu Gly Arg
770 775 780

Gly Asp Gly Arg Leu Trp Cys Ala Thr Thr Ser Asn Phe Asp Ser Asp
785 790 795 800

Lys Lys Trp Gly Phe Cys Pro Asp Gln Gly Tyr Ser Leu Phe Leu Val
805 810 815

Ala Ala His Glu Phe Gly His Ala Leu Gly Leu Asp His Ser Ser Val
820 825 830

Pro Glu Ala Leu Met Tyr Pro Met Tyr Arg Phe Thr Glu Gly Pro Pro
835 840 845



Leu His Lys Asp Asp Val Asn Gly Ile Arg His Leu Tyr Gly Pro Arg
850 855 860

Pro Glu Pro Glu Pro Arg Pro Pro Thr Thr Thr Thr Pro Gln Pro Thr
865 870 875 880

Ala Pro Pro Thr Val Cys Pro Thr Gly Pro Pro Thr Val His Pro Ser
885 890 895

Glu Arg Pro Thr Ala Gly Pro Thr Gly Pro Pro Ser Ala Gly Pro Thr
900 905 910

Gly Pro Pro Thr Ala Gly Pro Ser Thr Ala Thr Thr Val Pro Leu Ser
915 920 925

Pro Val Asp Asp Ala Cys Asn Val Asn Ile Phe Asp Ala Ile Ala Glu
930 935 940

Ile Gly Asn GIn Leu Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe
945 950 955 960

Ser Glu Gly Arg Gly Ser Arg Pro Gln Gly Pro Phe Leu Ile Ala Asp
965 970 975

Lys Trp Pro Ala Leu Pro Arg Lys Leu Asp Ser Val Phe Glu Glu Pro
980 985 990

Leu Ser Lys Lys Leu Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr
995 1000 1005

Thr Gly Ala Ser Val Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly
1010 1015 1020

Leu Gly Ala Asp Val Ala GIn Val Thr Gly Ala Leu Arg Ser Gly
1025 1030 1035

Arg Gly Lys Met Leu Leu Phe Ser Gly Arg Arg Leu Trp Arg Phe
1040 1045 1050

Asp Val Lys Ala GIn Met Val Asp Pro Arg Ser Ala Ser Glu Val
1055 1060 1065



Asp Arg Met Phe Pro Gly Val Pro Leu Asp Thr His Asp Val Phe
1070 1075 1080

Gln Tyr Arg Glu Lys Ala Tyr Phe Cys Gln Asp Arg Phe Tyr Trp
1085 1090 1095

Arg Val Ser Ser Arg Ser Glu Leu Asn Gln Val Asp Gln Val Gly
1100 1105 1110

Tyr Val Thr Tyr Asp Ile Leu Gln Cys Pro Glu Asp
1115 1120 1125

<210> 67

<211> 2814

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Synthesized polynucleotide encoding SIRP1alpha-PDL1-CD3-Fc-SL
bi-specific T-cell engager construct

<400> 67
atggaaaccg atacacttct gttgtgggtg ctgctgetgt gggtecctgg ttcaacagge 60

gattatccct acgatgtgece cgactacgea ggegetcage cagetgatga tatccagatg 120
acacagagcc catcatctct gtctgcaage gtaggagace gagtcaccat tacatgcaga 180
gccteccaag acgtttccac ageagtggee tggtatcage aaaaacctgg taaggegece 240
aagcttctca tctattcage cagttttctg tatageggeg ttcccagecg attctctgge 300
tctggatceg geacggactt tactttgaca atttectete ttcageccga agattttgca 360

acctactact gtcagcaata tctctaccat ccagecacat tcggacaggg caccaaagtc 420

gaaatcaaaa gaggcggegg cggragtggc ggegggggtt caggaggegg gggttctgaa 480

gtgcaactcg ttgaaagegt aggagggctt gtccaacctg gegggtcact geggttgage 540

tgcgeegeaa geggattcac cttctcagac tettggatee attgggtgeg ccaggetcee 600
ggaaaaggct tggaatgggt tgcttggatt tcaccgtatg geggttccac atactacget 660

gacagcgtta agggtcgatt caccatctct gcagatactt caaaaaacac agectacctt 720
cagatgaata gtttgcgcge cgaggacaca geggtttatt attgtgecct aagacattgg 780

cccggeggtt tegactactg ggggeaaggt acgttggtga ctgtgagege cgtagatgaa 840



gcaaaatctt gtgacaaaac ccatacctge ccaccatgec cagecccaga acttcttgge 900
gtaccctctg tcttectttt ccctccgaag cccaaggata cectgatgat cageccgaace 960
ccggaggtaa catgtgtggt ggtcgatgtt agecatgagg atcctgaagt caaatttaac 1020
tggtatgtag acggtgttga ggtgcacaac gctaaaacta agcccaggga ggagcagtac 1080
aactcaacct atcgegtcgt atctgtgett accgtectge atcaagactg getcaatggt 1140
aaggaatata aatgtaaagt gagtaacaag gcactgccag cacctatcga aaaaaccatc 1200
tcaaaggcga agggacagee cagggaacce caggtctata ctctgeaacc ttctegggat 1260
gaattgacca agaaccaagt tagcctgaca tgtctggtga aaggtttcta tccaagegat 1320
atagctgtcg agtgggagtc caatggcecaa cctgagaaca attataagac caccccacce 1380
gttctggaca gegacggatce ctttttcctg tactcaaaac tcactgtcga taaatcaaga 1440
tggcaacaag gcaacgtttt tagctgtage gtgatgcacg aagcacttca taatcactat 1500
acacagaagt cactctctct ttctccagga aaggttgacg aacagaaatt gatatccgag 1560
gaagatctca ataggaggaa gagagaaggc agggggagec ttctcacttg cggegatgtc 1620
gaggaaaatc cggggcctat ggagaccgat accctgcetet tgtgggtttt gettetttgg 1680
gtgccaggat ctacaggtga tgaagaagaa ttgcagatca tccaaccaga caaatccgta 1740
ctcgtggecg caggagagac cgetaccecte agatgtacca tcacttctct cttccecgtt 1800
ggccccatee agtggtttcg aggcgcagga ccaggacgag tgcttattta caatcaacga 1860
cagggcccat tcccaagagt gacaacagta tccgatacca ccaagcgeaa taatatggac 1920
tttagcatta gaatcggcaa cataacaccc gctgacgecg gtacatacta ttgtattaaa 1980
tttcgaaagg gctcaccaga cgacgtggaa tttaagtcag gggecggaac cgaactctca 2040
gttagagcaa aaccttctge tagcgacatc aagctgcage agageggege cgagetggee 2100
aggcccggeg ccagegtgaa gatgagetge aagaccageg getacacctt caccaggtac 2160
accatgcact gggtgaagca gaggcccgge cagggectgg agtggatcgg ctacatcaac 2220
cccageaggg getacaccaa ctacaaccag aagttcaagg acaaggecac cctgaccacc 2280
gacaagagca gcagcaccgc ctacatgeag ctgagcagec tgaccagega ggacagegee 2340
gtgtactact gcgccaggta ctacgacgac cactactgec tggactactg gggeccaggge 2400
accaccctga ccgtgageag cgtggagggc ggcageggeg geageggegg cageggegge 2460

agcggeggeg tggacgacat ccagetgacce cagagecccg ccatcatgag cgecagecce 2520



ggcgagaagg tgaccatgac ctgcagggece agcageageg tgagetacat gaactggtac 2580

cagcagaaga gcggcaccag ccccaagagg tggatctacg acaccageaa ggtggecage 2640

ggcgtgeect acaggttcag cggcageggce ageggeacca getacagect gaccatcage 2700

agcatggagg ccgaggacgc cgccacctac tactgecage agtggageag caacccectg 2760

acctcecggeg cecggeaccaa getggagetg aagcaccacce atcatcacca ctga 2814

<210> 68

<211> 937

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized SIRPlalpha-PDL1-CD3-Fc-SL bi-specific T-cell engager
construct

<400> 68

Met Glu Thr Asp Arg Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Ala
20 25 30

Gln Pro Ala Asp Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
35 40 45

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp
50 55 60

Val Ser Thr Ala Val Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro
65 70 75 80

Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser
85 90 95

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
100 105 110

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIn Tyr Leu
115 120 125



Tyr His Pro Ala Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
130 135 140

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu
145 150 155 160

Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser
165 170 175

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ser Trp
180 185 190

Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
195 200 205

Trp Ile Ser Pro Tyr Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
210 215 220

Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu
225 230 235 240

GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
245 250 255

Arg Arg His Trp Pro Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr Leu
260 265 270

Val Thr Val Ser Ala Val Asp Glu Ala Lys Ser Cys Asp Lys Thr His
275 280 285

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
290 295 300

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
305 310 315 320

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
325 330 335

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
340 345 350



Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser
355 360 365

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
370 375 380

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
385 390 395 400

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
405 410 415

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
420 425 430

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
435 440 445

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
450 455 460

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
465 470 475 480

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
485 490 495

His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys Val
500 505 510

Asp Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn Arg Arg Lys Arg
515 520 525

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
530 535 540

Gly Pro Met Glu Thr Asp Arg Leu Leu Leu Trp Val Leu Leu Leu Trp
545 550 555 560

Val Pro Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro
565 570 575



Asp Lys Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys
580 585 590

Thr Ile Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly
595 600 605

Ala Gly Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe
610 615 620

Pro Arg Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp
625 630 635 640

Phe Ser Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr
645 650 655

Tyr Cys Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys
660 665 670

Ser Gly Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser
675 680 685

Asp Ile Lys Leu GIn Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
690 695 700

Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr
705 710 715 720

Thr Met His Trp Val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile
725 730 735

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe
740 745 750

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
755 760 765

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
770 775 780

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly



785 790 795 800

Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly
805 810 815

Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile Gln Leu Thr GIn Ser
820 825 830

Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys
835 840 845

Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Ser
850 855 860

Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
865 870 875 880

Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
885 890 895

Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
900 905 910

Gln GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
915 920 925

Glu Leu Lys His His His His His His
930 935

<210> 69

<211> 2829

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Synthesized polynucleotide encoding SIRP1alpha-PDL1-CD3-Fc-LL

bi-specific T-cell engager construct

<400> 69
atggaaaccg atacacttct gttgtgggtg ctgctgetgt gggtecctgg ttcaacagge 60

gattatcect acgatgtgec cgactacgea ggegetcage cagetgatga tatccagatg 120

acacagagcc catcatctct gtctgcaage gtaggagacc gagtcaccat tacatgcaga 180



gcctcccaag acgtttccac ageagtggee tggtatcage aaaaacctgg taaggegeee 240
aagcttctca tctattcage cagttttctg tatageggeg ttcccagecg attctctgge 300
tctggatceg geacggactt tactttgaca atttectcte ttcageccga agattttgca 360
acctactact gtcagcaata tctctaccat ccagccacat tcggacaggg caccaaagtc 420
gaaatcaaaa gaggcggegg cggeagtggc ggcgggggtt caggaggegg gggttctgaa 480
gtgcaactcg ttgaaagegt aggagggctt gtccaacctg gegggtcact geggttgage 540
tgcgecgeaa geggattcac cttctcagac tettggatee attgggtgeg ccaggetcee 600
ggaaaaggct tggaatgggt tgettggatt tcaccgtatg geggttecac atactacget 660
gacagcgtta agggtcgatt caccatctct gcagatactt caaaaaacac agcctacctt 720
cagatgaata gtttgcgcge cgaggacaca geggtttatt attgtgecct aagacattgg 780
cccggeggtt tcgactactg ggggeaaggt acgttggtga ctgtgagege cgtagatgaa 840
gcaaaatctt gtgacaaaac ccatacctge ccaccatgec cagecccaga acttcttgge 900
gtaccctctg tcttectttt ccctccgaag cccaaggata cectgatgat cageccgaace 960
ccggaggtaa catgtgtggt ggtcgatgtt agccatgagg atcctgaagt caaatttaac 1020
tggtatgtag acggtgttga ggtgcacaac gctaaaacta ageccaggga ggagcagtac 1080
aactcaacct atcgegtcgt atctgtgett accgtectge atcaagactg getcaatggt 1140
aaggaatata aatgtaaagt gagtaacaag gcactgccag cacctatcga aaaaaccatc 1200
tcaaaggcga agggacagee cagggaacce caggtctata ctctgeaacc ttctegggat 1260
gaattgacca agaaccaagt tagcctgaca tgtctggtga aaggtttcta tccaagegat 1320
atagctgtcg agtgggagtc caatggcecaa cctgagaaca attataagac caccccacce 1380
gttctggaca gecgacggatce ctttttcctg tactcaaaac tcactgtcga taaatcaaga 1440
tggcaacaag gcaacgtttt tagctgtage gtgatgcacg aagcacttca taatcactat 1500
acacagaagt cactctctct ttctccagga aaggttgacg aacagaaatt gatatccgag 1560
gaagatctca ataggaggaa gagagaaggc agggggagcec ttctcacttg cggegatgtc 1620
gaggaaaatc cggggcctat ggagaccgat accctgcetet tgtgggtttt gettetttgg 1680
gtgccaggat ctacaggtga tgaagaagaa ttgcagatca tccaaccaga caaatccgta 1740
ctcgtggecg caggagagac cgetaccecte agatgtacca tcacttctct cttceecgtt 1800

ggccccatee agtggtttcg aggcgcagga ccaggacgag tgcttattta caatcaacga 1860



cagggcccat tcccaagagt gacaacagta tccgatacca ccaagegeaa taatatggac 1920

tttagcatta gaatcggcaa cataacaccc getgacgecg gtacatacta ttgtattaaa 1980

tttcgaaagg gctcaccaga cgacgtggaa tttaagtcag gggecggaac cgaactctca 2040

gttagagcaa aaccttctgce tagcggeggce ggeggeageg acatcaaget gecagecagage 2100

ggcgeegage tggecaggee cggegecage gtgaagatga getgecaagac cageggetac 2160

accttcacca ggtacaccat gecactgggtg aagcagagge ccggecaggg cctggagtgg 2220

atcggctaca tcaaccccag caggggetac accaactaca accagaagtt caaggacaag 2280

gccaccctga ccaccgacaa gagcageage accgectaca tgeagetgag cagectgace 2340

agcgaggaca gegecgtgta ctactgegece aggtactacg acgaccacta ctgectggac 2400

tactggggee agggeaccac cctgaccgtg ageagegtgg agggeggeag cggeggeage 2460

ggcggeageg geggeagegg cggegtggac gacatccage tgacccagag cecegecatc 2520

atgagcgeca geceeggega gaaggtgacc atgacctgea gggecageag cagegtgage 2580

tacatgaact ggtaccagca gaagagcgge accageccca agaggtggat ctacgacacc 2640

agcaaggtgg ccagcggegt geectacagg ttcageggea geggeagegg caccagetac 2700

agcctgacca tcagcageat ggaggecgag gacgecgeea cctactactg ccageagtgg 2760

agcagcaacc ccctgacctt cggegecgge accaagcetgg agetgaagea ccaccaccac 2820

caccactag 2829

<210> 70

<211> 942

<212> PRT

<213> Aurtificial Sequence

<220>

<223> Synthesized SIRPlalpha-PDL1-CD3-Fc-LL bi-specific T-cell engager
construct

<400> 70

Met Glu Thr Asp Arg Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Ala
20 25 30



Gln Pro Ala Asp Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
35 40 45

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp
50 55 60

Val Ser Thr Ala Val Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro
65 70 75 80

Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser
85 90 95

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
100 105 110

Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Leu
115 120 125

Tyr His Pro Ala Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
130 135 140

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu
145 150 155 160

Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser
165 170 175

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ser Trp
180 185 190

Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
195 200 205

Trp Ile Ser Pro Tyr Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
210 215 220

Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu
225 230 235 240

GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
245 250 255



Arg Arg His Trp Pro Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr Leu
260 265 270

Val Thr Val Ser Ala Val Asp Glu Ala Lys Ser Cys Asp Lys Thr His
275 280 285

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
290 295 300

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
305 310 315 320

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
325 330 335

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
340 345 350

Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser
355 360 365

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
370 375 380

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
385 390 395 400

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
405 410 415

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
420 425 430

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
435 440 445

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
450 455 460

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
465 470 475 480



Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
485 490 495

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys Val
500 505 510

Asp Glu GIn Lys Leu Ile Ser Glu Glu Asp Leu Asn Arg Arg Lys Arg
515 520 525

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
530 535 540

Gly Pro Met Glu Thr Asp Arg Leu Leu Leu Trp Val Leu Leu Leu Trp
545 550 555 560

Val Pro Gly Ser Thr Gly Asp Glu Glu Glu Leu Gln Ile Ile Gln Pro
565 570 575

Asp Lys Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys
580 585 590

Thr Ile Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly
595 600 605

Ala Gly Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe
610 615 620

Pro Arg Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp
625 630 635 640

Phe Ser Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr
645 650 655

Tyr Cys Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys
660 665 670

Ser Gly Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser Ala Ser
675 680 685

Gly Gly Gly Gly Ser Asp Ile Lys Leu Gln GIn Ser Gly Ala Glu Leu



690 695 700

Ala Arg Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr
705 710 715 720

Thr Phe Thr Arg Tyr Thr Met His Trp Val Lys Gln Arg Pro Gly Gln
725 730 735

Gly Leu Glu Trp lle Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn
740 745 750

Tyr Asn Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser
755 760 765

Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser
770 775 780

Ala Val Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp
785 790 795 800

Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Val Glu Gly Gly
805 810 815

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Val Asp Asp Ile
820 825 830

GIn Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys
835 840 845

Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Met Asn Trp
850 855 860

Tyr Gln GIn Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr
865 870 875 880

Ser Lys Val Ala Ser Gly Val Pro Tyr Arg Phe Ser Gly Ser Gly Ser
885 890 895

Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu Asp Ala
900 905 910



Ala Thr Tyr Tyr Cys Gln GIn Trp Ser Ser Asn Pro Leu Thr Phe Gly
915 920 925

Ala Gly Thr Lys Leu Glu Leu Lys His His His His His His
930 935 940



