SEQUENCE LISTING
<110> MacroGenics, Inc.
Loo, Deryk
Huang, Ling

<12C> Antibodies Reactive with B7-H3, Immunclogically Active Fragments
Thereof and Uses Thereof

<130> 1301.0071Z

<130> US 61/31L,037
<151> 2010-03-05

<150> U3 61/310,685
<1l51> 2010-03-04

<150» U5 €1/310,692
<151> 2010-03-04

<160> 1llé

<170> Patentin version 3.5

<Z10> 1
<211> 316
<21i2> PRT

<213> Homo saplens

<400> 1

Met Leu Arg RArg Arg Gly Ser Pro Gly Met Gly Val His Val Gly Ala
1 5 16 - 15

Ala Leuv Gly RAla Leu Try Phe Cys Leu Thry Gly Ala Leu Glu Val Gln
20 2% 30

Val Pro Glu Asp Pro Val Val Ala Leu Val Gly Thr Asp Ala Thr Leu
35 40 45

Cye Cys Ser Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn

Leu Ile Trp Gln Leu Thr Asp Thr Lys Gln Leu Val His Ser Phe Ala
65 70 75 80

Glu Gly Gln Asp Gln Gly Ser Ala Tyr Ala Zsn Arg Thr Ala Leu Phe
85 90 95

Pro Asp Leu Leu Ala Gln Gly Asn Ala Ser Leu Arg Leu Gin Arg Val
160 105 110

Arg val Ala Asp Glu Gly Ser Phe Thr Cys Phe Val Ser Ile Arg As§
115 120 125



Phe Gly Ser Ala Ala Val Ser Leu Gin Val Ala Ala Pro Tyr Ser Lys
130 135 140

Pro Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arxrg Pro Gly Asp Thr
145 150 155 160

Val Thr Ile Thr Cys Ser Ser Tyr Arg Gly Tyr Pro Glu Ala Glu Val
165 170 175

Phe Trp Gln Aszp Gly Gln Gly Val Pro Leu Thr Gly Asn Val Thr Thr
1840 185 150

Ser Gin Met Ala Asn Glu Gln Gly Leu Phe Asp Val His Ser Val Leu
195 200 205

Arg Val Val Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu Val Arg Asn
210 215 220

Pro Val Leu Gln Gln Asp Ala His Giy Ser Val Thr Ile Thr Gly Gln
225 230 235 240

Pro Met Thr Phe Pro Pro Glu Als Leu Trp Val Thr Val Gly Leu Ser
245 250 255

Val Cys Leu Ile Rla Leu Leu Val Rla Leu Ala Phe Val Cys Trp Arg
260 265 270

Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn Ala Gly Ria Glu Asp Gln
275 280 285

Asp Gly Glu Gly Glu Gly Ser Lys Thr Ala Leu Gln Pro Leu Lys His
290 295 300

Ser Asp Ssr Lys Glu Asp Asp Gly Glin Glu Ile Ala

305 310 315
<210> 2
<211> 948

<212> DHNA
<213> Homo sapiens

<400> 2

atgctgegte ggcggggrag cectggeatyg gatatgeaty tgggtgcage cctgggagea 60
ctgtggttct goctcacagg ageoctggag gtecaggtoe ctgaagaccooe aglhggtggesa 120
ctggigggea ccgatgecac cctgtgetge tocttetcece ctgageotgg cttcagecty 180



geacagctea
gagggccagy
gcacagggca
acctgcetico
ccctactega
gtgaccatca
gggcagggty
ttgtttgatyg
ctggtgcgea
cctatgacat
geactgctgse
gagaatgcayg
cctectgaaac
<210> 3

<211i>» 107
<212> PRT
<213»

<220>
<223

<400> 3

Asp Ile Ala
1

Arg Val

Ala Trp

35

Tyr Ser Ala

Ser
(23]

Gly Ser

Glu Asp Leu

acctcatcty
accagggoag
acgcatecct
tgagcatccg
agecccageat
cgtgctecay
tgeceotgac
tgcacagegt
acceegtget
tcecoeecaga
tggecectygge
gagctgagga

actctgacag

Met Thr

Ser Val

20

Tyr Gln

Ser Tvr
Thr

Ala Giu

85

Gln

Thr

Gln

Axg

Asp

70

Tyr

geagctgaca
cgectatgee
gaggctgcag
ggatttcggo
gaccctggag
ctacegyggge
tggeaacyty
cctgegggty
geagcaggat
ggcectgtgg
tttegtgtge
ccaggatggg

caaagaagat

Artificial Sequence

Ser Gln

Cys Lvs

Pro
40

Tyr Ser

55

Phe Thr

Phe Cys

gataccaaac
aaccgcacygyg
cgcogtgogty
agcgotgoey
cccaacaagy
taccctgagy
accacgtege
gtyctgggty
gogeacggct
gtgaccgtgy
tggagaaaga
gaggygagaag

gatggacaag

Phe
10

Lys Met

Ala
25

Ser Glo

Gly Gin Ser

Gly val Pro

Leu

Gln Gln

50

agetgygtgea
cecteticoe
tggeggacya
tcagectygea
acctgeggeco
ctgaggtgtt
agatggccaa
cgaatggcac
ctgtcaccat
ggctgtetgt
tcaaacagag
getocaagac

aaatagce

Ser Thr Ser

Asn Val Asp

Pro Lys Ala

45

Asp Arg Phe

Asn Asn Val

Agn Asn

cagetttget
ggacctgectyg
gggcagetic
ggtggceget
aggggacacy
ctggcaggat
cgageagggo
ctacagetge
cacagggoay
ctgtcteatt
ctgtgaggag

ageectgeayg

Emino Acid Seguence of BRCAB4D Variable Light Chain

Val
15

Gly

Thr Asn

Leu Ile

Thr Gly

Gln Ser

80

Phe

240

300

360

420

480

540

600

660

720

780

840

900

548



Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys

100

Sequence Encoding BRCAS4D Variable Light Chain

tcaaaaattc
gaatgtggat
gatitactcyg
tgggacagat

ctgtcagcaa

<210> 4

<211>» 321

<2312> DNA

<Z13> Artificial Sequence
<220>

<223> Polynucgleotide
<400> 4

gacattgcecga tgacccagic
gtcacctgeca aggcragtca
gggcaatolic ctaaageact
cgcttecacag geagtggate
gaagacttgg cagagtattt
gggacaaagt tggaaataaa a
<210»> 5

<Z211> 11

<212>» PRT

<213> Artificial Sequence
<220

<223>

<4Q00> 5

Lys Aia Ser Gln Asn Val Asp Thr Asn

i
<210> &
<Z11l» 33
<212> DNA
<213>
<220
<223

CDR1
<400> 6

5

Artificial Sequence

103

atgtccacat cagtaggags
actaatgtag cctggtatca
gecatcctace ggtacagtgy
ttcactecteca ccatcaacaa

tataacaact atccattcac

BRCAB4D Variable Light Chain CDRI

Val Ala
10

aaggccagtc agaatgtgga tactaatgta gec

<ZI0> 7
<211> 7
<212> PRT
<213>
<220>
<223>

Artificlal Sedquence

BRCAB4D Variable Light Chain CDRZ

cagggtcagce
acagaaacca
agtcocctgat
tgtgecagict

gttcggetcey

Polynucleotide Sequence Encoding BRCAB4D Variable Light Chain

1890

240

300

321

33



<400> 7

Ser Ala Ser Tyr Arg Tyr Ser

1 5
<210> 8

<Z211> 21

<212> DHA

<213> Artificial Sequence

<Z220>
<223> Polynuclectide Seguence Encoding BRCAB4AD Variabkle Light Chain
CDR2Z
<400> 8§
tcggecatect accggtacag t 21
<210> 9
<211> 9
<212> PRT

<213> Artificial Seguence

<220
<Z23> PBRCAB4D Variable Light Chain CDR3

<400> @

Gin Gln Tyr Asn Asn Tyr Pro Phe Thr
1 5

<210> 10

211> 27

<212»> DHNA

<213> Artificial Seguence

<220>
<223> Polynucleotide Seguence Encoding BRCAS4D Variable Light Chain
CDR3
<400> 10
cagcaatata acaactatcce attcacg 27
<210> 11
<211> 122
<212> PRT

<213> Artificial Ssguence

<Z220>
<223> BAmino Acid Sequence of BRCAB4D Variable Hesavy Chain

<400> 11l

Asp Val Gln Led Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15



Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Sér Ser Phe
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Glu Lys Gly Leu Glu Trp Val
35 40 45
Ala Tyr Ile Ser Ser Asp Ser Ser Ala Ile Tyr Tyr Ala Asp Thr Val
50 55 &0
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe
65 70 75 80
Leuw Gln Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys
g5 20 85
Gly Arg Gly Arg Glu Asn Ile Tyr Tyr Gly Ser Arg Leu Asp Tyr Trp
100 105 11i¢
Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
115 120
<210> 12
<Z1i>» 366
<212> DHNA
<213> Artificial Sesquence
<220
<Z2Z23> Polynucleotide Sequence Encoding BRCAB4D Variable Heavy Chain
<400> 1Z
gatgtgcage tggtggagtce tgggggaggce ttagtgcage ctggagggtc cocggaaactc 60
tecctgtgcag ccototggatt cactttecagt agetttggaa tgcactgggt Tegtcagget 120
ccagagaagg ggctggagtg ggtcgecatac attagtagtg acagtagtge catctactat 180
gecagacacag tgaagggcoceyg atitcaccatc tccagagaca atcccaagaa cacccehgttce 240
ctgcaaatga ccagtbctaag gtcectgaggac acggceccatgt attactgtgg aagagggagy 306
gaaaacattt actacggtag taggcttgac tactggggce aaggcaccac totoacagto 360
tcctea 366
<210> 13
<211> 4
<212»> PRT
<213> Artificizl Sequence
<220>
<223» BRCAB4D Variable Hsavy Chain CDR]
<400> 13



Phe Gly Met His

1

<Z210> 14
<Z11l>» 12
<Z12> DNA

<213> Artificial Sequence

<220>
<223> Polynucleotide Sequence Encoding BRCAS4D Variable Heavy Chain
CDRI
<400> 14
tttggaatge ac 12
<Z210> 15
<211> 16
<212> PRT

<213>» Artificial Seguence

<220>
«Z23> BRCAB4D Variable Heavy Chain CDRZ

<400> 15

Tyr Ile Ser Ser Zsp Ser Ser Ala Ile Tyr Tyr Ala Asp Thr Val Lys

1 5 10 15
<210> 16

<211> 48

<Z212> DNA

<Z213> Artificial Seguence

<220>
<Z223> Polynuclesotide Seguence Encoding BRCA84D Variable Heavy Chain
CDRZ
<400> 16
tacattagta gtgacagtag tgccatctac tatgcagaca cagtgaag 48
<210> 17
<z1i> 13
<212> PBRT

<213>» Artificial Seguence

<220>
<223> BRCEB4D Variable Heavy Chain CDR3

<400> 17

Gly Arg Glu Asn Ile Tyr Tyr Gly Ser Arg Leu Asp Tyr

i 5 i0

<210> 18
<211> 3%



<Z12> DNA
<213> Artificial Seguence

<220>

<Z23>» Polynucleotide Sequence Encoding BRCAB4D Variable Heavy Chain
CDR3

<400> 18

gggagggaaa acatttacta cggtagtagg cttgactac

<210> 19

<ZiI> 107

<212> PRT

<213> Artificial Sequence

<220>
<223> Anminoc RAcid Segquence of BRCAGYD Variable Light Chain

<4060> 19
Asp Ile GIln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 i5

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

Leu Rsn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
3

Tyr Tyr Thr Ser Arg Leu His Ssr Gly Val Pro Ser Ard Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Asp Asn Leu Glu Gln
65 70 75 80

Glu Asp Ile Rla Thr Tyr Phe Cys Gln Gin Gly Asn Thr Leu Pro Pro
85 g0 95

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

<210> 20
<Z211> 321
<212> DNA

<213> Artificial Sequence

<220>
<223> Polynuclectide Sequence Encoding BRCASSD Variable Light Chain

<400> 20 .
gatatccaga tgacacagac tacatcctcce ctgtectgect ctoetgggaga cagaghtcacc

atcagttgca gggcaaghtca ggacatltaght aattatttas actggltatca gcagaaacca

34



gatggaactg ttaaactcct

aggttcagtyg gcagtgggtc

gaagatattyg cracttactt

ggcaccaaac tggaaatcaa a

<210>
<211>
<212
<213>

<220>
<223

<400>

21

11

PRT

Artificial Seguence

BRCAGYD Variable Light Chain

21

Arg Ala Ser Gln Asp Ile Ser Asn Tyr

i

<210
<Z21i>
<212>
<213>

<220>
223>

<400>

5

22

33

DA

Artificial Seguence

CDR1

Leu Asn

k3

gatctactac acatcacgat tacactcagg agtcccatca
tggaacagat tattctctca ccattgacaa cctggagcoaa

ttgccaacag ggtaatacge ttectecgac gttocggtgga

Polynucleotide Sequence Encoding BRCAG6SD Variable Light Chain

CDR1

22

agggceaagtc aggacattag taattattta aac

<210>
<211>
<2i2>
<213>

<220
<223>

<400>

23

-

PRT

Artificial Seguesncs

BRCAESD Variable Light Chain

23

Tyr Thr Ser Arg Leu His Ser

<210>
<21l>
<Z212>
<Z213>

<220>
<223>

<400>

5

24

21

DA

Artificial Seguence

Polynucleotide Seguence Encoding BRCAG9D Variable Light

CDR2

24

CDRZ

Chain

180

240

300

321

33



tacacatcae gattacactc a 21

<210> 25
<211> 9
<21Z> PRT

<213>» Artificial Seguence

<220>
<223> BRCA6SD Variable Light Chain CDR3

<400> 25

Gin Gln Gly Asn Thr Leu Pro Pro Thr

1 5
<210> 26

<Z21i> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Polynuclieotide Seguence Encoding BRCAGSD Variable Light Chain
CDR3
<400> 26
caacagggta atacgcettco tocgacy 27
<210> 27
<211> 120
<212> PRT

<213> Artificial Seguence

<220>
<223> BAmino Acid Seguence of BRCASSD Variable Heavy Chain

<400> 27
Gin Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 i0 15

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

Trp Met Gin Trp Val Lys Gln Zrg Pro Gly Gin Gly Leu Gh
35 40 45

Ile

[od
]
5

ol

Gly Thr Ile Tyr Pro Gly Asp Gly Asp Thr Arg Tyr Thr Gln Lys Phe
56 55 60

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

Met Gln Leu Ser Ser Leu Ala

[55]
0]
a1

Glu Asp Ser Ala Val Tyr Tyr Cys

-10 -



Ala Arg Arg

Gly Thr Thr
115
<Z210> 28
<211> 360
<212> DNA
<213>
<Z220>
<Z23> Poly
<400> 28
caggttcagce
toctgoaagy
cctggacagg
actcagaagt
atgcaactca
attocacgyge
<210> 29
<2il>» 5
<212>» PRT
<213>»
<220
<223>
<4Q0> 25

Ser Tyr Trp
1

<210> 30
<211»> 15
<212> DNA
<213>
<220>
<223>

CDR1
<40Q0> 30
agctactgga
<210>» 31

85

Gly
100

Val Thr vVal Ser Ser

nuclieotide

tccagecagte
cttctggeta
gtctggaaty
Lcaagyggceaa
gcagetigge

tttggtactt

Met Gln
5

tgcag

120

Artificial Seguence

Seguence Encoding BRCAGYD Variable Heavy Chain

tggggctgag
cacctttact
gattgggact
ggecacatty
atctgaggac

cgatgtotgg

Artificial Ssquence

Artificial Seguence

105

ctggcecaagac
agctactgga
atttatectg
actgcagata
totgoggtet

ggcgceaggga

BRCAGYD Variable Heavy Chain CDRI

-11 -

110

ctggggcttc
tgoagtgggt
gagatggtga
aatcectecay
attactgtyge

ccacggtcac

95

Ile Pro Arg Leu Trp Tyr Phe Asp Val Trp Gly Ala

agtgaagity
aaaacagagg
tactaggtac
cacagectac

aagaagaggyg

cgtctectca

Polynucleotide Sequence Encoding BRCAG9D Variable Heavy Chain

180

240

300

360

i5



<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> BRCREID Variable Heavy Chain CDR2

<400> 31

Thr Ile Tyr Pro Gly Asp Gly Asp Thr Arg Tyr Thr Gln Lys Phe Lys

1 5 1¢ 15
Gly

<210> 32

<211> 51

<212> DNA

<213> Artificial Seguence

<220>
<223> Polynuclecotide Sequence Encoding BRCAGYD Variable Heavy Chain
CDR2Z
<406> 32
actatttatc ctggagatgg tgatactagg tacactcaga agitcaaggg ¢ 51
<210> 33
<211> 11
<212> PRT

<213> Artificial Sequence

<220>
<223> BRCAGYD Variable Heavy Chain CDR3

<400> 33

Arg Gly Ile Pre Arg Leu Trp Tyr Phe Asp Val
1 5 10
<210> 34

<211» 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Polynucleotide Sequence Encoding BRCAGSD Variable Heavy Chain
CDR3
<400> 34
agagggattc cacggetityg gtacttcgat gte 33
<210> 325
<211> 108
<212> PRT

<213> Artificial Seguence

-12 -



<220>

Seguence Encoding PRCALIST Variable Light Chain

Val

Ser

Ser I

Gln
45

Fro Leu

Ser
60

Arg

Azgn Ser Leu

Tyr Gly Thr

Lys

ctgtgggaga
catggtatca
taccagaggy
agatcaacaqy

ctecctoogtg

Phe S

Val
15

Gly

Ser Tyr

Leu Val

Gln Pro

80

Pro

aactgtcacc
gragaaacag
tgtgeccatca
cectgoagect

gacgttcggt

<223%> Amino Acid Sequence of PRCALS7 Variable Light Chain

<400> 35

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu

1 5 10

Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Glu

20 25
Leu Ala Trp Tyr Gin Gln Lys Gln Gly Lys Ser
35 40

Tyr Asn Thr Lys Thr Leuw Pro Glu Gly Val Pro
30 ' 55

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile

685 70 75

Glu ARsp Phe Gly Arg Tyr Tyr Cys Gln His Hls

g3 g0
Trp Thr Phe Gly Gly Gly Thr 2Zsn Leu Giu Ile
100 105

<210> 30

<211> 324

<212> DMA

<213> Artificial Sequence

<220>

<223> Polynucleotide

<400> 36

gacatccaga tgactcagbc teccagectec ctatcetgtat

attacatgtc gagcaagtga gagtattitac agttatttag

ggaaaatctce ctoagcoctect ggtcectataat acaaaaacct

aggttcagtyg gcagtggatc aggcacacag ttttoctotga

gaagattttg ggagatatta ctgtcaacat cattatggta

ggaggcacca acctggaaat caaa

<210> 37

<211> 11

<212> PRT

<213> Artificial Sequence

-13 -

60

120

180



<220>
<223> PRCA1B7 Variable Light Chain CDRI

<400> 37

Arg Ala Ser Glu Ser Ile Tyr Ser Tyr Leu Ala

1 5 10
<210> 38

<211> 33

<212> DHNA

<213> Artificial Sequence

<220>
<223> Polynucleotide Seguence Encoding PRCALILST? Variable Light Chain
CDR1
<400> 38
cgagcaagtyg agagtattta cagttattta gea 33
<210> 39
<211> 7

<zZ12> PRT
<213» Artificial Seguence

<2205
<223> PRCALIST Variable Light Chain CDRZ

<400> 39

Asn Tnr Lvs Thr Leu Pro Glu

1 5
<210> 40

<211> 21

<212> DNA

<213> Artificial Seguencs

<220>
<223>» Polynucleotide Seguence Encoding PRCALILET Variable Light Chain
CDRZ
<400> 40
aatacaaaaa ccttaccaga g 21
<210> 41
<Z1i> 9
<212> PRT

<213> Artificial Ssguence

<220>
<223> PRCALST Variable Light Chain CDR3

<400> 41

Gln His His Tyr Gly Thr Pro Pro Trp
1 5

- 14 -



<210> 42

<21i> 27

<212> DNA

<213> Artificial Seguence

<220

<223> Polynucleotide Seguence Encoding PRCALS7 Variable Light Chain
CDR3

<400> 42

caacatcatt atggtactce tccghgg

<210> 43
<211> 117
<Z12> PRT

<213>» Artificial Seguence

<220>
<223> ZAmino Acid Segquence of PRCA157 Variable Heavy Chain

<400> 43

Glu Val Gln Gln Vai Glu Ser Gly Gly Asp Leu Val Lys Pro Gly Gly
1 15

A
[
o

Ser Leu Lys Leu Ser Cys &la Ala Ser Gly Phe Thr Phe Ser Ser
20 25 30

]
L
a1

Gly Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Leu Glu Trp Val
35 : 40 45

Ala Thr Ile Asn Ser Gly Gly Ser Asn Thr Tyr Tyr Pro Asp Ser Leu
50 55 GO

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

Leu Gln Met Arg Ser Leu Lys Ser Glu Asp Thr Ala Met Tvr Tyr Cys
85 1 95

Ala Arg His Asp Gly Gly Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser
100 105 110

Val Thr Val Ser Ser

113
<210> 44
<211> 351
<212> DNA

<213> Artificial Seguence

-15 -



<220>

Sequence Bncoding PRCALILT Variable Heavy Chain

ttagtgaagce
toctatggea
attaatagty
Lecagagaca
acagccatgt

acctecagtca

<223> Polynuclectide
<400> 44
gaggtgcagce aggtggagtic ggggggagac
tcctgtgeoay cctotggatt cactttoagt
ccagacaaga ggctggagtyg ggtcgcaace
ccagacagtt tgaaggggceg attcaccatco
ctgcaaatgc gragtctgaa ghtctgaggac
gagggagcta tggactacty gggtcaagga
<Z210> 45
<211>» 5
<212> PRT
<213>» Artificial Sesguence
<zZ20>
<223> PRCAL157 Variable Heavy Chain CDRIL
<400> 45
Ser Tyr Gly Met Ser
1 5
<210> 46
<211> 15
<212> DHA
<213> Artificial Sequence
<220>
<223
CDR1
<400> 46
tectatggea tgtet
<210> 47
<211> 19
<21z2> PRT
<213> Artificial Sequence
<220>
<223>» PRCA157 Variable Heavy Chain CDRZ
<400> 47

crtggagggte
tgtcttgggt
agtggaagtasa
atgcraagaa
attactgtge

ceghctecteo

cctgaaacte
tecgecagact
cacctactat
caccctttac
aagacatgac

=1

Polynucleotide Sequence Encoding PRCALET Variable Heavy Chain

Val Ala Thr Iie Asn Ser Gly Gly Ser Asn Thr Tyr Tyr Pro Asp Ser

1

5

Leu Lys Gly

10

-16 -

15

60

12¢

180

300

351

15



<210> 48

<211> &7

<212> DNA

<213>» Artificial Sequence

<220>

<223> Polynucleotide Sequence Encoding PRCALIS7 Varilable Heavy Chain
CDR2

<400> 48

tecgcaacca ttaatagigg tggaagtaac acctactatc cagacagttt gaagggy

<2L10> 4%
<211> 8
<Z212> PRT

<213> Artificial Sequence

<220>
<223> PRCALB7T Variable Heavy Chain CDR3

<400> 45

His Asp Gly Gly Bla Met Asp Tvr

1 5
<210> 50

<211l> 24

<212> DHNA

<213> Artificilal Seguence

<Z20> .

<223> Polynucleotide Sequence Encoding PRCALST Variable Heavy Chain
CDR3

<400> 50

catgacgggyg gagetatgga ctac

<210> 51
<211> 218
<212> PRT

<213> Homo sapilens
<400> 51
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro

1 5 10 15

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

Val Val Val Asp Val Ser His Glu Zsp Pro Glu Val Lyvs Phe Asn Trp
35 40 45

.17

57

24



Tyr Val Asp Gly Val Glu Val His Asn Ala

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
65 70

Hig Gln Asp Trp Leu Asn Gly Lys Glu Tyr
85 S0

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
100 105

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
115 120

Met Thr Lys Asn Gln Val Sesr Lew Thr Cys
130 135

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
145 150

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
165 170

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
186 185

Val Phe Ser Cys Ser Val Met His Gilu Ala
195 200

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
10 215

<210> 52
<211>» 8
<212> PRT

<213» Artificial Seguence

<220>
<Z223> Amino Acid Linker Sequence

<400> 52

Gly Gly Gly Ser Gly Gly Gly Gly
1 5

<210> 53

<211> 24

<212> DNA

-18-

Lys

Ser

75

Lys

Ile

Pro

Leu

Asn

155

Ser

Leu

Thyr
&0

Val
Cvys
Ser
Pro
Val
140
Gly
Asp

Trp

His

Leu

Lys

Lys

Ser

125

Gln

Gln

Asn
205

Pro

Val

Ala

110

Arg

Gly

Pro

Ser

Gln

190

His

Arg

Val

Ser

Lys

Glu

Phe T

Glu

Phe
175

Gly

Glu

Leu

80

Gly

Glu

Asn

160

Phe

Asn

Thi



<213> Artificial Sequence

<220>
<223> Polynuclectide Encoding Amine Acid Linker Ssquence

<400> 53
ggaggceggat ccggaggogyg agyc

<210> 54
<21i> 4
<212>» PRT

<Z213» Artificial Segusnce

<220>
<223» DART C~Terminal Amino acid Ssguence

<400> 54

Leu Gly Gly Cys

1

<210> 55

<211> 13

<Z212> PRT

<213> Artificial Seguence

<220>
<223> Hinge Domain

<400> 535

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

1 5 190
<Z210> 56

<211> 10

<212> PRT

<213> artificial Seguence

<Z20>
<223> Hinge BDomain

<400> 56

Glu Ser Lys Tyr Gly Pro Pro Cys Fro Ser

i 5 10
<210> 57

<211> ©

<212> PRT

<213> Artificial Seguence

L220>
<223> DART C-Terminal Amino Acid Segquence

<400> 57

-19 -



Val Glu Pro Lys Ser Cvys

1 5
<210> 58

<21ii> 18

<Z12> DHNR

<213> Artificial Seguence

<Z220>
<223> Polynucleotide Encoding DART C-Terminal Seuguence

<400> 58
gtltgagccececa aatottgt

<210> 59
<211l» 10
<2i2> PRT

<213> BArtificial Sequence

<220>
<223> DART Cysteine-Containing Sequence

<400> 59

Leu Gly Gly Cys Phe Asn Arg Gly Glu Cys

1 5 10
<210> 60

<21i> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Polynucleotide Encoding DART C-Terminal Cysteine-Containing
Sequence

<400> 60

ctgggagget gettcaacag gggagagtgth

<210> 61
<211>» 6
<212> PRT

<213> Artificial Sequence

<2z20>»
<223> DART Cysteine Containing Sequence

<400> &1

Phe Asn Arg Giy Glu Cys

1 5
<210> 62

<211l> 18

<212> DNA

<213> Artificial Seguence

-20-



<Z20>
<ZZ3> Polynucleotide Encoding DART Cysteine-Containing Sequence

<400> 62

ttcaacaggy gagagtgt 18
<210> 63

<Z11> 28

<212» PRT

<213> Artificial Seguence

<220
<223> DART E-Coil Zmino acid Sequence

<400> 63
Glu Vel Ala Ala Leu Glu Lys Glu Val Ala Ala ILeu Glu Lys Glu Val
1 5 10 15

Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys
20 25

<210> o4
<211i> 28
<21Z» PRT

<213> Artificial Seguence

220>
<223> DART K-Coil Amino Acid Seguence

<400> 64
Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val
1 5 i0 i5

Ala Ala Leu Lys Giu Lys Val Ala Als Leu Lys Glu
20 25

<210> €5

<21l1> 5

<Z212> PRT

<213> Artificial Seguence

<220>
<Z223> Linker

<400> 65

Gly Gly Gly Asn Ser

1 5
<Z210> &6
<211> 383
<212> PRT

-21-



<Z13>

<400>

Homo

66

Mat Gly Leu

1

Ala

Thr

Val

Arg

65

Thr

Axrg

Leu

Ser

Leu

145

Lys

Arg

Val

Cys

Pro

Val

His

5
>

Ala

Trp

Met

Sex

130

Glu

Ala

Thr

Tyr

Asn

210

Arg

BPro

Leu

35

Leu

hsp

Thr

Glu

115

Gln

Thr

Met

His

hla

sapiens

Gly
Gly

20

Ser

Fro

Ary

Leu

100

Ile

His

Lys

Asn

Ty

180

1 Lys

Thr

Ser

Pro

Ala

Trp

Gly

Gln

Glu

85

Ala

Arg

Phe

Glu

Val

leb

His

Ser

Arg

Gly

Val

Ala

Asp

Gln

Gly

70

Thr

His

Val

Tyx

Tre

150

Arg

Ala

Gly

Ser

Phe

Phe

Ala

Gly

Pro

55

Gln

Arg

Ile

Cys

Tyr

135

Thr

Asn

Met

Val

Glu

215

Tyzr

Leu

Glu

Phe

Trp

Asp

Lys

Glu

120

Asp

Met

Phe

His

Val

200

Ala

Pro

25

Val

Leu

Ala

Leu

Asp

105

Ile

Gly

Pro

Leu

Ala

185

Leu

Ser

Trp

Leu

10

His

Gln

Arg

Glu

Thr

Gln

His

Glu

Gln

Lys

i70

Arg

Glu

Asn

-22 -

Ala
Ser
Ser
Cys
Asp
75

Gly
Lys
Glu
Leu
Ser
155
Glu
Cys
Arg

Gly

Ile

Gly

Leu

Asp

Val

Asn

Glu

Asp

Phe

-140

Ser

Asp

Thr

Asn
220

Thr

Iie F

Arg

Phe

45

Arg

Leu

Giy

Gly

Asn

125

Leu

Arg

Ala

Gln

Val

205

Ile

Leu

Tyr
30

Leu

Gin I

Gly

Leu

110

Ser

Ser

Ala

Glu

190

Pro

Thr

Ser

Pro
15

Asn

Thr

Asp

His

Thx

Gln

Gin

LYS

175

Pro

Val

Trop

Phe

Leu

Glu

Cys

Lys

80

Leu

Arg

Asn

Thr

160

Thr

AYg

Met

Thr

Arg



225

Gln

Leu

Cys

Asn

Ser

305

Phe

Pro

Fro

Asp

Gln

His

290

His

Val

Val

Leu
370

<210>
<211l>
<212>
<Z213>

<400>

Gly

Asp

Gly
275

Ser

Trp

Ile

Glu

Gly
355

Met

67
305
PRT
Homo

&7

Pro His Ser

1

Val

Leu

Ala

Gln

Arg

Glu
50

Ser

Tyr
35

Asp

Val Ser
245

Thr His

Gln Thr

Tie Ile

325

Gly Pro

340

Thr Ser

Ser Asp

sapiens

Leuv Arg
5

Gly Phe
20

Asp Arg

Val Leu

230

Leu

Gly

Gln

Pro

Fhe

310

Phe

Glu

Rsp

Leu

Tyr

Leu

Gln

Gly

Ser

Arg

Val

295

His

Tyr

Leu

His

Gly
375

Asn

Ala

Lys

Ala
55

His

Tyr

Phe

280

Pro

Val

Val

Val

Arg

360

Ser

Leu

Glu

Arg

40

Lys

Asp

Gin

265

Thr

Ser

Ser

Arg

Ser

345

Asp

Thr

Met

Gly

25

Arg

Thr

Thr

250

Thr

Cys

Gly

Ala

Cys

330

Leu

Ala

Gly

Val

10

His

Ala

Trp

-23.

235

Gln

Trp

Lys

Cys

Gin

Thr

Ser

Leu

Leu

Lys

Asp

Gln

Val

Met

Val

300

Ala

Lys

Val

Gin

Thr
380

Ser

Asp

Thr
a0

Ala

Glu

Leu

Ala

Lys

Leu

Leu
365

Gln

Gly

Gin

45

Glu

_Gly

Thr

270

His

Val

Ala

Lys

Asp

350

Gly

Gly

Asp

Gln

30

Gly

Thr

Asp

255

Arg

Ser

Leu

Ala

Thr

335

Gln

Phe

Ala

Gly

15

Pro

Gln

Glu

240

Vali

Ile

Gln

Ile

320

Ser

His

Gln

Ser

Phe

Trp

Asp



65

Asp

Ile

Gly

Pro

Tr

145

Cvs

Ser

Asn

225

Glu

His

Asp

Thr

His

Glu

Gln

Ser

The

Leu

210

Gly

Gln

Pro

Leu
290

Glu

Lys

Glu

Leu

115

Glu

Cys

Tyr
195

Ser

-3

hr

Ary

Val

Pro

275

Cvys

Asn

Gly

Asp

100

Phe

T Ber

Asp

Leu

Val

180

Pro

Ty

Phe

Pro

260

Val

Gly

Gly

Sexr

Leu

Arg

Ala

Gin

165

Ser

Arg

Asn

Gin

Thr

245

Ser

Val

Pro

Gln

70

Leu

Ser

Ser

Ala

Met

150

Glu

Asn

Thr
230

Cvs

Ser

Asp

His

Thr

Gln

Gln

1356

Leu

Gin
215

Trp

Tyx

Ala

Ccys
295

Ser

Aryg

Asn

120

Thr

Gin

Asn

Thr

200

Gln

Val

Met

Ala

Ala

280

Lys

Arg

Leu

Leu

Leu

Leu

ile

185

Tre

Glu

neu

265

Met

Lys

Arg

Gln

20

Ser

Giu

Ala

Thr

Pro

170

Thr

Gly

His

250

Val

Pro

Lys

-4 -

Thr
75

Glu

Thr

Met

His

155

Pro

Val

Trp

Asp

Arg

235

Ser

Leu

Cys

Leu

Ile

His

Gln

Asn

146G

Tvx

Met

Thr

Arg

Val

220

Ile

Gln

Fhe

Ser
300

Thr

Aryg

Phe

Glu

125

Val

Arg

Val

Cys

GIln

205

Leu

Arg

Asn

Ser

Val
285

His

Val

Tyx
110

Ala

Aan

Arg

180

Asp

Pro

Gln

His

Gln

270G

Ile

Ala

Ile

Cys

95

Tyy

Thr

Asn

Met

Val

175

Ala

Gly

Asp

Giy
255
Arg

Ile

Glu

Lys

80

Glu

Asp

Val

Fhe

Gln

160

Ile

Ser

Val

Gly

Glu

240

Thr

Gly



Pro

305
<Z10> &8
<211> 107
<212» PRT
<213> Artificial Segquence
<220>
<223>» Humanized BRCAB4D-1 Variable Licght Chain
<400> 68
Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 i0 15
Asp Arg Val Thr Ile Thr Cys Lys Alas Ser Gin Asn Val Asp Thr Asn
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyx Ser Ala Ser Tvr Arg Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 35 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 Gin Gln Tyr Asn Aén Tyr Pro Phe
85 20 95
Thr Phe Gly Gin Gly Thr Lys Leu Giu Ile Lys
100 105
<210> 69
<211» 321
<212> DHA
<213>» Artificial Secuencs
<220>
<223> Polynuclecotide Sequence Encoding Humanized BRCA84D-1 Variable
Light Chain
<AG0> &9
gacatccagc tgacccagtc coccctectte ctgtcectgect coghtgggoga cagagigaco 3
atcacatgca aggecctccca gaacgtggac accaacgtigg cctggtatca gcagaagocot 1290
ggcaaggcce ctaagetgelt gatctacteco gectcocctace ggtactocgg cgtgoocttee 180
aggttcteoyg getecogacte tggcaccgac tLtcaccetga ccatctccag ccoctgeagocot 240
gaggacttog ccacctacta ctgoecageag tacaacaact accctttcac ctteggecayg 300

-25.



ggcaccaagce tggaaaltcaa ¢ 321

<210> 70
<z211> 11
<ZlZ> PRT

<213> Artificial Sequence

<Z20>
<223> Humanized BRCAB4D-1 Variable Light Chain CDRIL

<400> 70

Lys Ala Ser Gln Asn Val Asp Thr Asn Val Ala

1 5 10
<210> 71

<211> 33

<Z212> DNA

<213> Artificial Sequence

220>
<223>» Polynuclectide Sequence Encoding Humanized BRCAB4D-1 Variable
Light Chain CDRI

<400> 7Ti
aaggccadtc agaatygtgga tactaatgta dgeo 33
<210> 72
<211> 7

<212> PRT
<213> Artificial Sequence

<223>» Humanized BRCAB84D-1 Variabkle Light Chain CDRZ

<400> T2

i 5
<210> 73

<211> 21

<212> DNA

<213> Artificial Sequence

<223» Polynucleotide Sequence Encoding Humanized BRCAS4D-1 Variable
Light Chain CDRZ

<400> 73

tcggecatect acceggtacag ¢ 21
<210> 74

<Z11>  §

<212>»> PRT

- 726 -



<213> Artificial Saguence

<220>
<223> Humanized BRCAB4D-1 Variable Light Chain CDR3

<400> 74

Gln Gln Tyr Asn Asn Tyr Pro Phe Thr

1 5
<210> U5

<211> 27

<212> DHA

<213> Artificizl Seguence

<220>
<223> Polynuclectide Sequence Encoding Humanized BRCAS4D-1 Variable
Light Chain CDR3

<400> 75
cagcaatata acaactatcc attcacyg

<210> 76
<211> 534
<212> PRT

<213> Homo saplens
<400> 76

Met Leu Arg Arg Arg Gly Ser Pro Gly Met Gly Val His Val Gly Ala
1 5 10 15

Ala Leu Gly Ala Leu Trp Phe Cys Leu Thr Gly Als Leu Glu Val Gin

Val Pro Glu Asp Pro Val Val Ala Leu Val Gly Thr Asp Ala Thr Leu
35 40 45

Cys Cys Ser Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn
50 55 &0

Leu Ile Trp Gln Leu Thr Asp Thr Lys Gln Leu Val His Ser Phe Ala
65 70 75 80

Gilu Gly Gin Asp Gln Gly Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe
85 90 ‘ 95

Pro asp Leu Leu Ala Gln Gly Asn Ala Ser Leu Arg Leu Gln Arg Val
106 105 110

Arg Val Ala Asp Glu Gly Ser Phe Thr Cys Phe Val Ser Ile Arg Asp
115 120 125

227 -



Phe

Pro

145

Val

Phe

Ser

Arg

Pro

225

Arg

Val

Glu

Ser

305

uly

Sar

Ser

Gly

130

Ser

Thr

Trp

Gln

Ser

Met

Ile

Met
195

al Val

Ser

Pro

Thr

2590

Ala

Asn

Leu

Leu

Pro

Leu

Ala

Gln
355

Ala

Thr &

Thr
Asp

180

Ala

Gln

Thr

Val

260

Phe

Gln

Ala

Ser

Cys
340

Ela

Cys
165

Gly

Asn

Gln

Ser

Leu

Asn

Leu

325

Phe

Ala

Val

Gliu

150

Ser

Gln

Glu

Ala

Asp

230

Ala

Thr

Leu

Val

Val

Ala

Ser

135

Pro

Ser

Gly

Gln

Asn

215

Ala

Val

Asp

Ala

His

295

Thr

Leu

Ser

Leu

Aan

Tyr

Val

Gily

280

Gily

His

Glu

Ala

Gln

280

Saer

Ala

Gin

Ile

Tyr
360

Gln

Liys

Gln

Pro

185

Leu

Thr

Ser

Val

Thr

265

Leu

Phe

Are

Arg
345

Sar

Val

Asp

Gly

170

Leu

Phe

Tyr

Ser

Gln

250

Asn

Thr

Phe F

Val
330

Asp E

Lys

LI8 -

Ala

Thr

Asp

Sar

235

Val

Arg

Leu I

Glu

Pro

Ala
140

u Arg

Pro

Gly

Val

Cys

220

Thr

Pro

Cys

Gly

300

Asp

Val

Gly

Ser

Pro

Pro

Asn

His

205

Leu

Ile

Ser

> Trp

285

Arg

Ser

Met
365

Tyr

Gly

Ala

Val
150

Thr

Phe

270

Gln

Asp

Leu

Asp

Ala

350

Thr

Ser

Asp

Glu

175

Thr

Pro

255

Ser T

Leun

Gln

Ala

Glu

335

Ala

Leu

Thr

160

Val

Thr

Leu

Asn

Gln

G Val

Thr

Gly

Gln

320

Gly

Val

Giu



Asn
370

Pro Lys

Ser
385

Tyr Arg

Gly Val Pro

Leu

Thr
435

Asn Gly

Alz His

450

Gly

Glu
465

Ala Leu

. Val Ala

Glu Glu Glu

Thr
515

Ser Lys

Asp Gly Gln

<210>
<213i>
<212>
<233

77
1602
DNA
Homo

<400> 77
atgctgegtc

ctgtggttct
ctggtgggca
geacagetca

gagggoecagyg

Asp Leu

Gly Tyr

Arg

Pro

Pro
37%8

Gly

Giu Ala

390

Thr
405

Leu

Phe
420

Asp
Tyr Ser
Val

Ser

Trp Val

Gly

Val

Thr

Thr

Val

Asn

Ser

Val
440

Leu

Ile Thr

455

470

Ala
485

Leu

Rsn Ala

500

Ala Leu

Glu

saplens

ggcggggead
geectcacagyg
cecgatgecac
acctcatcty

accagggoay

Phe

Gly

Gln

Val Cys

Glu

Ala

Leu
520

Pro

Ala

ccctggeatyg
ageectggag
coetgtgetge
geagctgaca

cgectatgcece

Asp

Glu

Thr

Val

425

Arg

Val Gly L

Asp
505

Lys

Thr Val

Val Phe

395

Thr
410

Ser

Leu

Arg

Aan

Gln

Val
475

Ser

Arg
490

Lys

Gln Asp

His Ser

ggtgtgcatg
gtccaggltece
tecttectoee
gataccaaac

aaccgcacygy

-39.

Thr
380

Ile

Gln Asp

Gln Met Ala

Val Val Leu

430

Leu Gln

445

Thr Phe

460

Cys Leu

Ile Lys Gln

Gly Glu Gly

510

Ser
525

Asp Lys

tgggtgcage
ctgasgacee
ctgagcotyy
agetyggtyea

cectecttoce

Cys Ser

Gin
400

Gly

Asn Glu

415

Gly Ala

Gln

Pro Pro

Ala Leu

480

Ser
495

Cys

Glu Gly

1 Asp

cetgggagea
agtggtggca
cttcagoectyg
cagctttget

ggacctgcty

60

120

180

240

300
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<223>

<400> B8O
Glu Val Gln
1

Ser Leu Arg

His

35

Gly Met

Tyr Ile

50

Lys
63

Gly Arg

Leu Gin Met

Ala ARrg Gly

Gln Gly

115

<210>
<21l>
<Z12>
<213>

81
366
DN2&

<220>

<2Z23> Poly

Heav

<4030> 81
gaggtgcage

tcttgegecey
ccaggoaagg
geogacacng
ctgcagatga
gagaatatct

tcctet

Leu Val

Leu Ser

20

Trp Val

ser Ser
Phe

Thr

Ser
85

Asn

Arg Glu

100

Thr Thr

nuclectide
y Chain

Lggtcgagte
ccteoggett
dactggaatg
tgaagggcay
actcecectgeg

actacggctc

Glu

Arg

Asp

Ile

70

Leu

Asn

Val

Aming Zcid Sequence of Humanized

Ser Gly

Ala

Ala

Ala
40

Gln

Ser Ser

55

Sar Arg

Arg Asp

=
ot
4

Tyr

Thr Val

120

Artificial Sequence

Sequence Encoding Humanized BRCAB4D-1 Variable

tggeggadyga
caccttetcee
ggtggectac
gttcaccatce
ggacgaggac

coggotggat

Ala

Asp

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Ala
75

Asn

Glu Asp Thr

Tyr
105

Gly Ser

Ser Ser

ctggtgcagce
agcttoggea
atctcoccteocg
tecegygaca
accygeogtygt

tattggggec

-31-

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Rla

&0

Asp

Lys Asn

Ala Val Tyr

Arg Leu Asp

110

crtggoggeto
tgcactgggt
actccteoge
acgccaagaa
actactgege

agggcaccac

BRCAB4D~1 Variable Heavy Chaln

Gly
15

Gily

Ser FPhe

Trp Val

Thr Val

> Tyr
80

Tyx
95

Cys

Tyr T

cectgagactyg
ccgecaggeot
catctactac
ctecectgtac
cagaggcecgg

cgtgaccogty

60

129

180

240

300

360

366



<210> 82

<Z11> 4

<212>»> PRT

<213> Artificial Sequence

<220>
<223> Fumanized BRCAB4D-1 Variable Heavy Chain CDR1

<400> 8z

Phe CGly Met His

1
<Z210» 83
<211>» 12

<212> DNA
<213> Artificial Seguence

<220>
<223> Polyanuclectide Sequence Encoding Humanized BRCAB4D-1 Variable
Heavy Chain CDR1

<400> 83

tttggaatge ac 12
<210> 84

<211> 16

<Z212> PRT

<213> Artificial SsSequence

220>
223> Humanized BRCAB4D Variable Heavy Chain CDRZ

<400> B84

Tyvr Ile Ser Ser Asp Ser Ser Ala Ile Tyr Tyr Ala Asp Thr Val Lys

1 5 10 15
<210> 85
<23il> 48

<212> DHNA
<213» Artificial Sequence

<220>
<223> Polynuclectide Sequence Encoding Humanized BRCA84D-1 Variable
Heavy Chain CDRZ

<400> 85

tacattagta gtgacagtag tgcecatctac tatgcagaca cagtgaag 48
<Z10> 8¢

<211> 13

<212> PRT

<213> BArtificial Seguence

<220>
<223> Humanized BRCAB4D-1 Variable Heavy Chain CDR3

-32-



<400> 86

Gly Arg Glu Asn Ile Tyr Tyr Gly Ser Arg Leu Asp Tyr

i 5 10
<2i0> 87

<21il» 39

<212> DHNA

<213> BArtificial Seguence

<220>
<223>» Polynucleotide Sequence Encoding Humanized BRCAB4D-I Variable
Heavy Chain CDR3

<400> 87
gggagggaaa acatttacta cggtagtagg cttgactac

<210> 88
<400> 88
oo

<210> 89
«<211> 107

<Z212> PRT
<213> Artificial Sequence

<220
<223> hBRCAB4AD-2VL

<400> 89
Asp Ile Gln Lel Thr Gln Ser Pro Ser Phe Leu Ser Rla Ser Val Gly
1 5 16 15

Agp Arg Val Thr Ile Thr Cys Lys 2Ala Ser Gln Asn Val Asp Thr Asn
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys ARla Pro Lys Ala Leu Ile

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser Rrg Phe Ser Gly
50 55 . 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
G5 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Asn Tyr Pro Phe
85 g0 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

-33-



<Z210> 80
<211> 321
<212> DHNA
<213>
<220>
<223> Poly
<400> 90
gacatccagce
ateacatgea
ggcaaggoco
aggttcteceg
gaggactteyg
ggcaccaage
<210> 91
<211> 107
<212> PRT
<213>
220>
<223>
<400> 91

Asp Ile Gln
1

Arg Val

Val Ala Trp

35

Ser Ala

50

Tyr

Ser ;7 Ser

Glu Asp Phe

Thr Phe Gly

nucleotide

tgacccaghe
aggcetoeca
ctaaggecget
gctcoceggeto
ceoacctacta

tggaaatcaa

hBRCAB4D-3VL

Leuw Thr

Sar Val

20

oy

Tyr Gin

Ser

Tyr

Thr

Gly

Ala

Gln
160

Glin

Thr

Arg Tyr

Bsp

70

Tyr

Thr

Artificial Sequence

Encoding h

ccoctectte
gaacgtggac
gatctactcc
tggcaccgac
ctgecageayg

g

Artificial Seguencs

Ser 'Pro

Cys Lys

Pro
40

Ser

Jt
w

Phe Thr

Tyxr

Cys

Lys Leu

BRCARBAD-2VL

ctgtctgect
accaacgtgyg
geotectace
ttcaccotga

tacaacaact

Phe Leu

10

Ser

Ala
25

Ser Gln

Gly Lys Ala

Val

Pra

Ile
75

Leu

Gln Gin

a0

Tyr

Glu
105

Ile Lys

-34 -

cecgtgggcga
cctggtatca
ggtactcogy
ccatctecag

acccetitcac

Ser BRla Ser

Asn Val Asp

30

Pro Lys 1

45

Sexr Phe

&0

Arg
Leu

Ser

Asn Asn

cagagtgace
geagaagect
cgtgecttec
coctgoagect

cticggecag

Val
i5

Gly
Thr Asn
Leu Ile
ser

Gly

Pro
80

Gin

Pro Phe

93

60

120

180

240

300

321



<210> 92
<211> 321
<212> DNA
<213>
<220>
223> Poly
<400> 82
gacatccagce
gtcacatgea
ggcaaggecoo
aggttcteeg
gaggactteg
ggcaccaagc
<210> 93
<2il> 107
<212> PBRT
<213>
<220
<223>
<4§G0> 93

Asp Ile Gln
1

Asp Arg Val

Ala
Ala

Tyr Ser

Ser Gly Ser

Phe

W
fond
=1

Asp

Thr Phe Gly

nucleotide

tgacccagtc
aggcctocea
ctaagctget
gotocogygete
ccacetacta

tggaaatcaa

hBRCABAD-4VL

Leu Thr G1

Thr Ile

Gln

Ser Tyr

Gly Thr

70

Ala Thr

85

Gin
100

Gly

Thr

Gin

Arg

Asp

Tyr

Thr

Artificial Sequencs

Encoding h

cceetectte
gaacgtggac
gatctactcce
tggcaccgac
ctgecageag

g

Artificlal Seguencs

n Ser Pro

Cys

Lys

Pro
40

Lys

Tyr Ser

55

Phe Thr

Tyr

Cys

Lys Leu

BRCAB4D-3VL

ctgtctgeot
accaacgtgg
gectootace
ttcacectga

tacaacaact

FPhe

“
i

Ser Leu

Ale Gln

25

Ser

Gly Gln Ale

Val Pro

Leu Thr I

Gln Gln

99

Glu
105

Ile Lys

-35.-

cecgtyggygcga
cetggtatea
ggtactcegy
ccatctecag

accctitecac

Ser Bla Ser

Asn Val

Pro Lys

45

Ser
60

Arg Phe

Ser Sar Leu

Asn Asn Tyr

cagagtgteo
goagaageot
cgtgectiee
cchtgecagect

cttoggecag

Val
15

Gly

Thr Asn

Ile

Ser Gly

Gln Pro

80

Pro Phe

95

60

120

180

240

300

321



<210>
<211>
<21Z2>
<213>

24
321
DNA

<220>

<Z23> Poly

<4Q0> 94
gacatccage

atcacatgca
ggocaggeoc
aggttetocy
gaggacticy
ggcaccaagco
<210>
<211

212>
<213>

25
107
PRT

<220>
<223
<400> §5
Asp Ile Gln
1

Asp Arg Val

Val Ala Trp

35

Ser Ala

5C

Tyr

Sar Ser

5

Gly

Glu Asp Phe

Thr Phe Gly

<210> 9%

nuclactide

tgacccagtc
aggectocca
ctaagcetgoet
gocteooggete
coacctacta

tggaaatcaa

hBRCAB4D-5VL

Leu

;
Iils

Gl

Tyr Gln

Ser

Tyr

Thr As

70

Gly

Ala Thr

85

Gln Gly
100

Thr

Tyr

Thr

Artificial Sequence

Enceding h

cecctoectte
gaacgtggac
gatctactce
tggcaccygac
ctgrcagecag

g

Artificial Seguence

n Ser Pro

Cys

Lys

Pro
40

n Lys

Tyr Ser

55

r Phe Thr

Tyr

Cys

Lys Leu

BRCAB4D-4VL

ctgtctgect
accaacgtgg
geetectace
tteaccotyga

tacaacaact

Phe
10

Ser Leu

Ala
25

Gin

Gln Ala

Gly Val Pro

Thr Ile

75

Leu

Gln Gln

90

Tyr

Glu
105

Lys

-36 -

cogtgggoga
cetggtatea
ggtactoccgg
ceatetocag

acocctttcac

Ser Ala

Zsn Val

Lys Ala

45

Ser Phe

&0

Arg

Ser Ser Leu

Asn Asn Tvr

cagagtgacce
gcagaagcct
cgtgectice
cotgeagect

cttcggccag

Val

15

Gly

Thr Asn

Len

Gly

Gln Pro

80

Pro Phe

95

180

249

300



<211> 321
<212> DHNA
<213>
<220>
<223> Poly
<400> 96
gacatccage
atcacatgca
ggccaggoce
aggttcteey
gaggacticg
ggcaccaago
<210> 97
<211> 107
<212> PRT
<Z13>
<220
<Z2Z3>
<400> 97

Asp Tle Gln

Arg Val

Val 2la Trp

Ser Ala

50

Ser Ser

65

Gly
Asp Phe
Thr

Gly

<210>
<211>

98
321

nuclectide

tgacccagtc
aggectocca
ctaaggegcht
gectecggete
ccacctacta

tggasatcaa

hBRCAB4D-6VL

Leu Thr G
Thr
2¢

Tyr Gln G

Ser Tyr

Gly
7

Ala Giu T

Gln
100

Gly T

Arg

Thr A

Artificial Sequence

Encoding hBRCAR4D~5VL

cocecctoctte
gaacgtggac
gatctactec
tggcaccgac
ctgccageay

g

Artificial Seguence

In Ser Pro

Cys Lys

in Pro

40

Lys

Ser

Phe Thr

SE
0

yvr Tyr Cys

hr

Leu G

ctgtctgect
accaacgtgy
gcctoctace
ttcaccctga

tacaacaact

Phe
10

Ser Leu

Ala
25

Ser Gln

Gly Lys Ala

Gly Val Pro

Thr Ile

T5

Leu

Gln Glin

90

Tle Lys

-37-

cegtgggega
cctyggtatca
ggtactccgg
ccatctecag

accctticac

Ser Ala Ser

Yal Asp

30

Pro Lys Leu

45

Ser Phe

&0

Arg

Ser Ser Leu

Asn hsn Tyr

cagagtgace
geagaagect
cgtgcctice
cctgeagect

ctteggocag

Val
15

Gly

Asn

Leu Ile

Ser Gly

Gin Pro

80

Pro Phe

95

60

120

180

240

300

321



<Z212> DN&
<213» Artificial Seguence
<Z220>
<223» Polynucleoctide Encoding hBRCABAD-GVL
<400> 98
gacatccage tgacccagtc cocctecttoe ctgictgect
atcacatgea aggcctccca gaacgtiggac accaacgtgg
ggcaaggcecee ctaagetget gatctactcer gectectacce
aggttetceg gecteceggcte tggcaccgac ttcaccotga
gaggacttcg ccgagtacta ctgccageag tacaacaact
ggraccaage tggaaatcaa ¢
<210> 9%
<211> 122
<212> PRT
<213> Artificial Seguence
<220>
<223> hBRCAB4D-2VH
<406> 9%
Giu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 i0
Ser Leu Arg Leu Ser Cys Rla Ala Ser Gly Phe
20 25
Gly Met His Trp Val Arg Gln Ala Pre Gly Lys
35 40

2la Tyr Ile Ser Ser Asp Ser Ser Ala Ile Tyr

50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 75
Leu Gln Met Ash Ser Leu Arg Asp Glu Asp Thr

85 90
Gly Arg Gly Arg Glu Asn Tle Tyr Tyr Gly Sex
100 105
Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

-38 -

cocgtgggega
cctggtatca
ggtactcegy
ceatoctocag

accctitcac

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Ser

Ala Val Tyr

Arg Asp

110

cagagitgacc
geagaagecot
cgtgcctfcc
cctgoagect

ctteggecay

Gly
15

Gly
Ser Phe
Val

Trp

Thr Val

Leu Tyr
Tyr
Sh

Tyr

60

120

180

240

300

321



<210> 100
<Z1i> 366
<212> DHNA
<Z213>
220>
<223> Poly
<400> 100
gaggtgcagce
tcttgegecg
ccaggcaagyg
gocegacaceg
ctgcagatga
gagaatatct
tectct
<210> 101
<21i»> 122
<Z12> PRT
<213>
<220>
<223>
<400> 101

Glu Val Gln
1

Ser Leu Arg

Gly Met His

35

Ala Tyr Tle

50

Lys
65

Gly Arg

Leu Gln Met

Gly Arg Gly

nuclectide

tggtegagte
ccteoecggott
gactggaatyg
tgaagggoay
actccotgeg

actacggete

hBRCAB4D~3VH

Leu Val GI1

Leu Sear

20

Val Ar

Ser Ser

Phe Thr Il

70

Ser Le

85

Asn

Brg Glu As

100

Asp

Artificial Seguence

Encoding hBRCA84D-2ZVH

tggeggaygga
caccttctcc
gagtggcctac
gttcaccatc
ggacgaggac

coggoetggat

Artificial Sequence

u Ser Gly

Ala

Ala

Ala
40

g Gln

Ser Ser

55

e Ser
u Arg

Asp

n Ile Tyr

g RAsp

ctggtgeage
agcttcggea
atctecctecyg
teocgggaca
accgecegtgt

tattggggcc

Gly Gly

10

Leu

: Gly Phe

Pro Gly Lys

Ala

Tyr

Ala
75

Asn

Glu Asp Thr

Ty Ser

105

Gly

-39 .-

ctggoggete
tgcactgggt
actcctecge
acgocaagaa
actactgcgg

agggeaccac

Val Gin Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Ser

Ala Met Tyr

Arg Leu Asp

110

cetgagacty
coegecaggcet
catctactac
ctceetgtac
cagaggeogy

cgtgaccygty

Gly
15

Gly

Ser Phe

Trp Val

Thr Val

Leu Tyr

80

Tyr
8h

Cys

Tyr Trp

€0

120

180

240

300

360

366



Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115
<210> 102
<211>» 366
<212> DNA
<213>
<220
<223>» Poly
<4Q0> 102
gaggtgcage
tcttgogoog
ccaggcaagqg
gooygacacey
ctgecagatga
gagaatatct
tcctet
<210> 103
<211> 122
<212> - PRT
<213>
<Z220>
<223> hBRC
<400> 103

Glu Val Gln
1

Ser

Giy Met His

Ile

Lys
65

Arg

Leau Met

nuclectide

tggtogagtc
cctecoggett
gactggaatyg
tgaaggygcag
actcoctgeg

actacggetc

AB4D~4VH

Ley Val

Leu Ser

20

Val
Ser Ser
FPhe

Thy

Ean Ser

Glu

Cys

Arg

Asp

Tle

70

Leu

120

Artificial Sequence

Encoding h

tggcggagyga
caccttcteo
gotggectac
gitcaccatc
ggacgaggac

ceggctggat

Artificial Seguence

Ser Gly

Ala

Ala

Ala
4

Glin

Ser Ser

55

Ser Arg

Arg Ser

BRCABAD~3VH

ctggtgcagce
agottcggea
atctectecy
tcoocgggaca
accgocatgt

tattggggocc

Gly Gly Leu

ic

Ser Phe

25

Gly

Pro Gly

Ala Ile Tyr

Ala
75

Asp Asn

Glu Asp Thr

- &0 -

Lys G

ctggecggotc
tgcactgggt
actocctooge
acgccaagaa
actactgogy

agggcaccac

Val Gln FPro

Thr Phe Ser

30

Leuw Glu

45

Tyr Ala

&0

Asp
Asn

Lys

Ala Val Tyr

cctgagacty
cegeecagget
catctactac
ctocectgtac
cagaggcecygg

cgtgaccgtyg

Gly
15

Gly

Ser Phe

Trp Val

Thr Val

Leu Tyr

80

Tyr Cys

60

120

i80

240

300



Ala Arg Gly Arg Glu Asn Ile
100

Gly Gln Gly Thr Thr Val Thr Val

115 120
<210>» 104
<211> 36%
<212> TDHA
<213> Artificial Segquence
<220>
<223» Peolynucleotide Encoding h
<400> 104
gaggtgcage tggtcgagte tggoggagga
tottgegeoy cotcoggott caccticteoc
ccaggcaagg dactggaatg ggtggectac
gocgacacoey tgaaggygcag gttcaccatc
ctgcagatga actcoctgog gagogaggac
gagaatatel actacggetc ceggetggat
taectet
<210> 105
<211>» 214
<212> PRT
<213> Artificial Sequence
<220
<223> c¢hBRCA84D Light Chain
<400> 105

Asp Ile Ala
1

Asp Arg Val

Val Ala Trp
35

Tyr Ser Ala
50

Met Thr
5

Ser Val
20

Tyr Gln

Ser Tyr

Gln

Gln

Arg

Ser Gln

Pro
49

Lys

Tyr Ser

55

5S¢

105

Ser Ser

BRCAB4D-4VH

ctggtgcage
agcttcggea
atcteoctecyg
tecogggaca
accgeogtot

tattggggoo

Phe
10

Lvys Met

Ala
25

Ser Gln

Gly Gln Ser

Gily Val Pro

-41 -

110

ctggeggete
tgcactgggt
actcctccge
acgccaagaa
actactgegc

2gggcacoac

Ser Thr Ser

Asn Val Asp

Pro Lys Ala

45

Asp Arg Phe

60

Tyr Tyr Gly Ser Arg Leu Asp Tyvr Trp

cctgagacty
cogecaggot
catctactac

ctecctgtac

cagaggcecyy

cgtgaccogtyg

Gly

c Asn

Leu

Thr Gly

&0

129

180

300

360

366



Ser Ser

65

Gly

Glu Asp Leu

Thr Phe Gly

Val
115

Pro

Thr

Lys Gln

145

Glu Ser Val

Ser Thr Leu

Ala Glu

195

Cys

Asn
210

Phe rrg

<210>
<211>
<212>
<Z13>

106
645
DNA

<220>

<223> Poly

<400> 106
gacattgcga

gtcacctgea
gggcaatcto
cgcticacag
gaagacttgg

gagacaaagh

Ser |

As
70

Ala G

Ser

160

Pha

Val

Va
15

Lys

Thr Glu

165

Gl

Thr
180

Leu Se

Val Thr Hi

Gly Glu

nucleotide

tgacccagte
aggccagtea
ctaasagecact
geagtggatc
cagagtattt

tggaaataaa

1 Tyr

Thr

Ph

Cvys

p -Phe Thr

Phe Cys
Leu

Lys

Fro

120

e Pro

Leu Leu

135

1 Asp Asn

¢

n Asp Ser

r Lys Ala

s Gln Gly

200

Artificial Sequence

Thr Ile

75

Leu

Gln Glin

90

Tyr

Glu
105

Ile Lys

Ser Asp Glu

Bsn Asn Phe

Ala Gln

i85

Leu

Lys Asp Ser

1706

Asp
185

Leu Ser Ser

Glu

Agn Asn Val

Asn

Asn

Val
110

Arg Thr

Gln Leu

125

Tyr Pro

146

Arg

Ser & Asn

Thr Tyr Ser

Lys Lys

150

Val
205

Pro Thr

Encoding chBRCAB4D Light Chain

tcazaaattce
gaatgtggat
gatttactcg
tgggacagat
ctgtcagcaa

acgltacgatg

atgtccacat
actaatgtag
gcatoctace
ttcactetea
tataacaact

getgcaccat

-47 -

cagtaggaga
cotggtatca
ggtacagtgg
ccatcaacaa
atccattcac

ctgteticat

Ser

80

Phe

Ala

Ala

Ser

Ala

Gln
160

Ser

Leu Ser

175

Val Tyr

Lys Ser

cagggtcage
acagaaacca
agtcoctgat
tgtgeagtet
gttcggetey

cticcogeea

1890

240

300

36Q



tctgatgage
cccagagagg
gagagtgtca
ctgagcaaag
ctgagetcge
<210> 107
<211> 452
<212> PRT
<213>

220>

<223>

<400> 107

Asp Val Gln
1

Ser ¢ Lvs

Met His

35

Ala Tle

Lys
&b

Gly Arg

Leu Gln

Arg

Gly Gln Gly

115

Val Phe

130

Ser

Ala
145

Ala Leu

agttgaaatc
ccaaagtaca

cagagcagga
cagactacga

cecgtcacaaa

Lew Val Gi

Ser Cy

Val Ar

Ser Ser As

Phe Thr Il

70

Th Le

Arg Glu As

100

Thr Thr

Leu

Pro

Gly Cys

Ela Pro

Leu

tggaactgeoe
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

Artificial Sequence

chBRCAB4D Heavy Chain

u Ser Gly

a Ala

Ala

Ala
40

g Gln

p Ser Ser

55

e Ser Arg

u Arg Ser

n Ile Tyr

Thr Val

120

Ser

[}

Val Lys

150

tctgttgtgt
gataacgoee
agcacctaca
gtctacgeet

aggggagagt

Gly Gly Leu

16

Ser Phe

25

Gly

Pro Glu Lys

&la Ile Tyr

Azsp Asn

Glu

Tyr Gly
185

Ser Ser Ala

Ser Lys Ser

Phe
155

Asp T

-43 -

geotgotgaa
tcecaatocggyg
gcctcageay
gcgaagtcac

gttag

Val Pro

Thr Ser

3¢

Bhe

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Thr

Ala Met T

Arg Leu Asp

110

Thr
125

Ser Lys

Thr
140

Ser Gly

Pro Glu Pro

taacttctat
taactcccayg
caccctgacy

ccatcaggge

Gly

Phe

Thr

Val

Phe
80

Leu

Tyr

o
~

Cys

Tyr Trp

Gly Pro

Gly Thr

Val Thr

160

420

480

540

600

645



Val

Ala

Val

His

Cvs

225

Gly

Met

B

Val

-Tyr

305

Ile

Val

Glu
385

Pro

Ser

Val

Lys
210

Bsp

Gly

Elu

Glu

Tyr

Leu

370

Val

Leu

Ser

195

Pro

Lys

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Thr

355

Thr

Glu

Leu

Asn

Glin

180

Ser

Ser

Thr

Arg

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

165

Sar

Ser

Asn

Hisg

Val

245

Thr

Lys

Ser

Lys

325

Ile

Asn

Ser

Gly

Ser

Leu

Thr

Thr
230

Val

Val

310

Cys

Ser

Pro

Val

Gly

390

Asp

Ala

Gly

Gly

Tys

215

Cys

Leu

Lys

Lys

295

Leu

Lys

Ser

Lys

375

Gin

Gly

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Arg

360

Pro

Ser

Thr

Tyr

185

Gln

Asp

Pro

Pro

Thr

2653

A&n

Arg

Val

Ser

Lys

345

Phe

Phe

Ser
170

Ser

Lys

Cys

Pro

250

Trp

Glu

Leu }

Asn
330

Gly

Glu

Asn

Phe

Gly

Leu

Arg

Pro

235

Val

Tyr

Glu

Lys

Gln

Leu

Pro

Asn

395

Leu

Val

Ser

Iile

Val

220

Pro

Val

Val

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

. 285

Gln

300

Glin

Ala

Pro

Thr

Ser

380

Tyr

Tyr

Leu

Arg

Lys

365

Asp

Ser

Thr

Val

190

Asn

Pro

Glu

Asp

Bsp

270

Gly

Asn

Trp

Pro

Glu

350

Aszn

Lys

Phe

175

Val

Val

Lys

Leu

255

Val

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

Pro

Asn

Ser

Leu
240

r Leu

Ser

Glu

Asn

320

Gln

Val

Pro
400

Thr



Val

Mat
435

Ser
459

<210>
<21ix
<212>
<213>

108
1359
DNA

<220
<223>

<400> 148
gatgtgcage

tectgtgecag
ccagagaagy
goagacacaqg
ctgeaaatga
gasaacatit
teeteagect
tetgggggea
gtgtegtgga
tectecaggac
cagacctaca
gagcecaaat
gggggaccyt
acocctgagy
aactggtacg
tacaacagea
ggcaaggagt
atctocaaag

gatgagctga

405

420

Pro Gly Lys

Polynucleotide

tggtggagtc
cotoctggatt
ggctggagtyg
tgaagggeog
ccagtctaag
actacggtag
ccaccaagygy
cagcggacct
actcaggoge
tectacteeet
tctgcaacgt
cttgtgacaa
cagtcttect
tcacatgegt
tggacggcgt
cgtaccgtgt
acaagtgcaa
ccaaagggoa

CCaagaacca

Asp Lys Ser Arg Trp Gln Glin

His Glu Ala Leu His Asn His

440

Artificial Sequence

410

Gly
425

445

Encoding chBRCAB4D Heavy Chain

tgggggagyc
cactttcagt
ggrcgcatac
attcaccatc
gtctgaggac
taggettgac
cocatecggte
gggctgoctyg
cctgaccage
cagcagcegtg
gaatcacaag
aactcacaca
cttccccoea
ggtggtggac
ggaggtgeat
ggtcagegteo
ggtctocaac
gccccgagaa

ggtcagcetg

ttagtgeage
agctttggaa
attagtagtg
tccagagaca
acggccatgt
Tactggggec
ttoceeeotygyg
gtcaaggact
ggcgtgcaca
gtgaccgtygc
coccagcaaca
tgeccaceygt
aaacccaagyg
gtgageoacy
aatgoccaaga
ctcaccgtco
aaagcocotee
ccacaggtgt

acctgectygg

W A5 -

ctyggagggtc
tgcactgggt
acaghtagtgc
atceccaagaa
attactgtgy
aaggcaccac
caccctectc
acttocecga
cettoecegygc
cctoccageag
ccaaggtgga
geooagoaco
acaccctoatl
aagaccctga
caaagoeogeyg
tgcaccaggsa
cagccoecat
acaccctgee

tcaaaggeott

415

Asn Val Phe Ser Cys Ser Val
4390

Thr Gin Lys Ser Leu Ser Leu

ceggaaactc
tcgtcaggcet
catctactat
caccotgtte
aagagggagdy
tectcacagte
caagagcacc
accaggtgacy
tgtecctacayg
cttgggeacc
caagagagtt
tgaacteotg
gatctocogy
ggtcaagtic
ggaggagceayg
ctggctgaat
cgagaaaace
ceecatecoogyg

ctatcccage

120
180
240
300
360

42Q

600
bel
720
780
840
900
960
1020

10890



gacatcgecyg tggagtggga gagceaaltggy cagecggaga acaactacaa gaccacgeet 1200

ceoegtgetgg actocgacgg ctecttette cteotacageca agetecacogt ggacaagage 1260
aggtggcage aggggaacgt cticicatge tcogtgatge atgaggotot gcacaaccac 1320
tacacgraga agagoctcte cetgtetecyg ggtaaatga 1358
<210> 109
<Z1l» 270¢
<212> PRT

<213» Artificial Seguence

<220>
<223> TCR VL x hBRCAS4D VH~2-E Coil DART Chain

<400> 109

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

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

Higs Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr
35 40 45

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 &0

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

Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr
85 80 g5

Phe Gly GlIn Gly Thr Lys Leu Glu Tle Lys Gly Gly Gly Ser Gly Gly
100 105 110

Gly Gly Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro
115 120 125

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
130 135 140

Ser Phe Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
145 150 155 160

Trp Val Ala Tyr Ile Ser Ser Asp Ser Ser Ala Ile Tyr Tyr Ala Asp

-46 -



165 170 175

Thr Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ajia Lys Asn Ser

180 185 180
Leu Tyr Leu Gln Met ARsn Ser Leu Arg Asp Glu Asp Thr Ala Val Tyr

195 200 205
Tyr Cys Gly Arg Gly Arg Glu Asn Ile Tyr Tyr Gly Ser Arg Leu Asp
210 215 220
Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Cys Gly
225 230 235 240
Gly Gly Glu Val Ria Ala Leu Glu Lys Glu Val Ala Ala Leu Giu Lys
245 250G 255

Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys

260 265 270
<210> 110
<211> 810
<Z212> DHNA
<213> Artificial Sequence
<220>
<223> Polynuclectide Encoding TCR VL x hBRCAB4D VH-2~E Coil DART Chain
<400> 110
gaaatigtgt tgacacagtc tccagecace ctgtetitgt ctcoccagggga aadagcocacc 60
ctctectgea ghtgecacctc aagtgtaagt tacatgcact ggtatcagca gaaaccaggg 120
aaagecocta agegetggat ¢tatgacaca tecaaactgg cttoetggggt ccecatcaagyg 180
ttcageggca gtggatetgg gacagaattt actctoacaa tecageagoct gcagectgaa 240
géttttgcaa cttattactg tcagcagtgg agtagtaacce cgcetcacghbt tggocagggg 300
accaagcityg agatcaaagg aggcecggatcoo ggcggceggag gogaggtgca geotggtogag 360
tctggeggag gactggtgea goctggogge tooctgagac tgtbotigoge cgectoocgge 429
ttcaccttct ccagettogg catgcactygg gtoegecagy clcecaggcaa gggactggaa 480
tgggtggect acatocteche cgactcoccteo geocatctact acgoogacac cgtbgaagggc 540
aggttcacca tctecoggga caacgccaag aactcectgt acctgeagat gaactococotyg 600
cgggacgagy acaccgceogt gtactactgce ggcagaggcece gggagaatat ctactacgge 660
tocecoggotgg attattgggg ccagggeace accgtgaccyg tgtocteegy aggatgtgge 720
ggtggagaag tggecgecact ggagaaagag Jttgcoctgett tggagaagga ggtoegetgcea 780

-A7 -



ctigaaaagyg aggbcgcagce cctggagaaa 810

<210> 111
<211>» 269
<212>» PRT

<213> Artificial Seguence

<220>
<223> hBRCAB4DVL-Z 2 TCR VH - K coll Chain

<400> 111

Asp Ile Gla Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly

Asp Arg Val Thr Tle Thr Cys Lys Ala Ser Gln Asn Val Asp Thr Asn
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Tle

o]
g
6]

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser Arg
50 55 &0

Ser Gly
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
7

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Zsn Tyr Pro Phe
25 EL, 95

3
e
R

Thr Phe Gly Gln Gly Lys Leu Glu Ile Lys Gly Gly Giy Ser Gly
100 105 110

Gly Gly Gly Gln Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys
115 120 125

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tvr Lys Phe
130 135 140

Thr Ser Tyr Val Met His Trp Val Arg Gln Rla Pro Gly Gln Gly Leu
145 150 155 160

Giu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Rsp Val Thr Lys Tyr Asn
165 170 175

Glu Lys Phe Lys Gly Arg Val Thr Ile Thr Ala Asp Lvs Ser Thr Ser
180 185 18C

- 48 -



Thr ala Tyr

198

Hig Tyr Cvs

Trp ; Gln

225

Gly Lys Val

Val Ala Ala

<210>
<Z211>
<212>
<213>

112
807
DNA

<220>
<223>

<400> 112
gacatccage

atcacatges
ggcaaggcoe
agdgttetecy
.gaqgacttcg
ggcaccaagce
cagtctggayg
ggttacaagt
gagtggatcg
ggcagagtoa
ctgagatcey
gggtttgttt

ggaaaagtgg

aaggaaaagqg

<210
<Z211l>

113
274

Leu Gln

Ala

Arg

Thix

Met

Leu

Ser
200

Asn

Ser
215

Val Thr

230

Ala Ala

245

Leu
260

Lys

Polynuclectide

tgacccagtc
aggcotooca
ctaaggcgcet
gectocggete
cecacctacta
tggaaatcaa
ctgaggtyaa
Ltaccageta
gatatattaa
cgattaccge
aggacacggc
actggggeoca
cegecactgaa

tecgecagooct

Ireu

Glu

Lys Giu

Lys Val

Artificial Segquence

Le

Val

Lys

Llae
265

Arg Ser

Asp

Tyr

Ser
235

Ser

Val
250

Ala

Ala Leu

Encoding hBRCAB4DVL-2Z

ccocotoctte
gaacgtggac
gatctactce
tggeaccgac
ctgccageag
ggdagdcgdga
gaagcoetggy
cgtgatgeac
tecttacaat
ggacaasatco
cgtgcactac
agggactclLy
ggagaaagtt

gazagag

ctgtoctgect
accaacgtgyg
geotoctace
tteacoetga
tacaacaact
teecggeggeyg
gcctcagtga
tgggtgegac
gatgttacta
acgagcacag
tgtgcgagay
gtecactgtga

gotgetttga

-49 -

Glu Asp Thr

205

Asp Phe

220

Gly
Gly Gly
Ala

Leu L

Lys Glu

®x TCR VH - K c¢oil Chain

cegtgggega
cctggtatca
ggtactecgg
ceatotocay
acccttteac
gaggccagygt
aggtcotocty
aggcecetyy
agtacaatga
cetacctgea
ggagctacta
gectocoggagy

aagagaaggt

Ala Val

Vail Tyr

Gly Gly

240

Glu
255

Lys

cagagigace
gcagaagact
cgtgecttee
coctgcageot
ctteggecayg
tcagectggtyg
caaggocage
acaagggett
gaagttcaaa
gatgaacage
tgattacgac
atgtggcggt

cgcogeactt

60

120

186

240

300

360

480

540

6500

660

720

780

807



<212>
<213>

<220>
<Z23>

<400>

PRT

Artificial Sequence

NEGZD VL x hBRCAS4D VH-2-E Coil DART

113

Gln Ser Ala

i

Ser Ile

Ala val

Ile Tyr

50

Gly Ser

Ser Glu

Thr

Asn

35

Tyr

Lys

Asp

Asn Gly Pro

Gly Ser

Leu Val
130

Phe Thr
145

Lys Gly

Gly

115

Gln

Phe

Leu

Tyr Tyvr Ala

Ala Lys

Thr Ala

Asn
195

Val

Lew

20

Trp

Asp

Ser

Glu

Val

100

Gly

Pro

Ser

Glu

Asp

Tyr

Thr

Ser

Asp

Gly

Gly

Ser

Tro

165

Thr

Tyr

Gln

Gln

Leu

Thr

10

Asp

Giy

Phe
150

Val

Val

Cys

Pro Ala

Ser Gly

Gln Leu

40

Leu Pro

Ser Ala

Tyr Tyxr

Gly Gly

Glu Val

120

Ser Leu
135

Gly Met

Ala Tyr

Lys Gly

Leu Gln

200

Gly Arg

Ser

Ser

25

Fro

Ser

Phe

Cys

Thr

105

Arg

His

Ile

Arg F

188

Met

Gly

Val

1
kS

Ser

Gly

Gly

Leu

Ala

90

Lys

Leu

Leu

Trp

Ser

170

Asn

Arg

-5

Ser {

Lys

Val

Ala

Leu

Val

Ser

Thr

Ser

Giu

r Asn

Ala

Ser

60

Ile

Trp

Thr

Glu

Cys

140

Arg

Asp

Ile

Leu

Asn

Ser

lie

Pro

45

Asp

Ser

Asp

Val

Ser

125

Ala

Gln

Ser

Ser

Arg

205

Tie

Pro

Gly

30

Lys

Arg

Gly

Asp

Leu

110

Gly

Ala

Ala

Ser

Aryg

180

hep

Asn

Leu

Phe

Leu

Ser

Gly

Gly

Ser

Pro

Ala

175

Asp

Tyr

Gln

Asn

Leu

Ser

Gln

80

Ley

Gly

Gly

Gly

Gly

160

Ile

Asn

Aszp



210 215 220
Ser Arg Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
225 230 235 240
Gly Gly Cys Gly Gly Gly Glu Val Ala Ala ZLeu Glu Lys Glu Val Ala
245 250 255
Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu
260 265 270
Glu Lys
<210> 114
<211> 822
<212> DNA
<213> Artificial Seguence
<220>
<223> Polynucleotide Encoding NEGZD VL x hBRCAB4D VH~Z-E Coil DART
Chain
<400> 114
cagtetgece tgactcageoe tgoectecgtg totgggtcete ctggacagtc aatcaccate
teetgticty gaagecagehe caacatcgga aataatgetg ttaactggte ccagceagetce
ccaggaaagy ctcoccaaact cetceatoetat tatgatgace tactgoocte aggggtcetct
gaccgattct ctggctoccaa gtctggcace tcagecttee tggccatcag tgggctcecag
tctgaggatg aggctgatta ttactgtgea geatgggatg acagcecctgaa tggtecagtyg
tteggeggag ggaccaaget gaccgtcoota ggaggeggat coggeggogg aggcgagatyg
cagctggtcy agtectggegg aggactgglyg cagcoctyggog getecctgag actgtettge
gecegectocy gettcaccett ctecagette ggcatgceact gggtoacgoca ggoctocaggo
aagggactgg aatgggiggce ctacatcteo tecgactect cogecatcta ctacgocgac
accgtgaagg gecaggttcac catcteoccocogyg gacaacgeca agaactcocet ghtaccectgeag
atgaactcce tgcgggacga ggacaccgcee gtgtactact gocggcagagg ccgggagaat
atctactacyg getocococgget ggattattgg ggccadgggca ccaccgtgac cgtgtoctoco
ggaggatgtyg gogotggaga agtggecgea ctggagaaay aggtigotge fttggagaag
gaggtcocgetg cacttgaaaa ggaggtegea gecctggaga aa
<210> 115
<211» 270
<212> PRT

- 51 -

a0

120

180

300

360

420

480

540

600

660

720

T80

822



<213>

L220>
223>

<400>

Asp

1

Asp

Val

Tyr

Ser

65

Thr

Gly

Pro

Ser

145

Rep

Thr

i)
]
3

Ile

Arg

Ala

Sexr

Gly

Asp

FPhe

Gly

Gly

130

Ser

Ser

Leuy

Tyr
210

Artificial Seguence

hBRCABADVL-2 x NEGZD

115

Val

Trp

35

Ala

Ser

Phe

Gly
115

Gly

Val

Val

Tyr

195

Cys

Thr

20

Tyr

Ser

Gly

Gin

100

Glin

Ser

Gly

Ala

Lys
180

Leu ¢

Ala

Thr

Iie

Gln

Thr

Thr

Val

Leu

Met

Phe

iR51s]

Gly

Lys

Gln

Thr

Arg

Asp
70

Arg

Eis

150

Ile

Arg

Met

Asp

Ser

Cys

Lys

Tyr

55

Phe

Leu

Leu

135

Trp

Phe

Asn

Arg
215

VH - K goil

Pro

Lys

Pro

40

Ser

Thr L

Leu

Val

1z6

Ser

Tyr

Thr

Ser
200

Gly

Ser

Gly

Gly

Glu

Cys

Arg

Asp

Ile

185

Leu

Leu

Phe

10

Ser

Lys

Val

Thr I

Gln

90

Ser

Ala

Gln

Gly

170

Ser

Arg

Gly

-B7 -

Chailn

Leu

Gln

Ala

Pro

Lys

Gly

Ala

Ala

155

Ser

Arg

Ala

Asp

Ser

Asn

Pro

Ser

60

Ser

Asn

Gly G

Ser

140

Pro

Asn

Asp

Giu

Gly
220

Val

Lys

45

Arg

Ser

Gly

Lys

Asn

Asp

205

Thr

Asp

30

Ala

Phe

Leu

Tyr

Gly

110

Leu

Tyx

Ser
190

Thr

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ser

Val

Thr

Gly

Tyr

175

Lys

Ala

Phe

Gly

Iie

Gily

Pro

80

Phe

Gly

Lys

Phe

Leu

160

Ala

Asn

Val

Asp



Tyr
225

Trp Gly Gln Gly

Als
245

P
=g

Gly Lys Val

Leu

-t

vs Val Ala Ala
260

Thr
230

Ala

Lys

<210>
<211>
<212>
<213>

iie
810
DHa

<220>
<223>

<440> 116
gacatccage

atcacatgea

ggcaaggooco

aggttctceg.

gaggacttcg
ggcaccaagc
gagteigggy
ggattcacct
gagtgggtgy
ggccgattca
chLgagagotyg
acctacttty
ggtggaaaad

cttaaggaaa

Polynucleotide

tgacccagtc
agygcctecca
ctaaggcget
gctecggeto
ccacctacta
tggaaalbcaa
gaggcootggt
tcagtagcta
catttatacg
ccatetocag
aggacacggc
actactgggyg
Lggcocgeact

aggtcgeagce

Thr Val

Leu Lys

Glu Lys

Artificial Sequence

Thr Val Ser Ser Gly Gly Cys Gly

235 240

Glu Lys
250

Val Ala Ala Leu Lys Glu
255

Val Ala
265

Ala Leu Lys Glu
270

Encoding hBRCAB4DVL-2 x NKGZD VH

ccoctectte
gaacgtggac
gatctactoe
tggecaccgac
ctgecageag
gggaggcgga
caagectgga
tggcatgceac
gtatgatgga
agacaattcc
tgtgtatiac
ccaagggacc
gaaggagaaa

cctgaaagag

ctgtctgeet cecgtgggega
accaacgtgy cctggtatea
gectoctace ggtactecgg
ttcaccotga ccatotacaq
tacaacaact agcctttcac
tcocggegygey gaggccagygt
gggtcocctga gactoctoctyg
tgggtoecgec aggetecagg
agtaataaat actatgcaga
aagaacacge tgtatctgca
tgtgegaaay atcegaggtbtt
acggtcacey tcectochacyg

gttgotgott tgasagagasz

-53-

~ K coil Chain

cagagtgace
gcagaagect
cgtgectice
cebgcagoet
cttoggecay
acagctggtg
tgecagegtcet
caaggggcty
ctocegtgaag
aatgaacage
gggggatgga
aggatgtgge

gagtegeogea

&0

120

180

240

300

360

420

480

540

600

660

720

780

810



