Grawunder,

utf

functional proteins

<110>
<120>
<130>
<160> 55
<170>
<210> 1
<21l> 327
<212> DNA
<213>
<220>
<223>
<400> 1
atatcaattg
tattgctcte
gccgetrtgoa
tataacgacc
aactcatacyg
tatatittct
<210> 2
<211> 264
<212> DNA
<213>
<220>
<223>
<400> 2
atatctcgag
cgtaaaattg
tagatattaa
tatttatgtt
acaaaacttt
<210> 3
<211> 711
<212> DNA
<213>
<220>
<223>
<400> 3

ND 40268

ttaaccctag
ftctttctaaa
gcteecygtga
gegtgagtca
ataattatat

tgttatacaa

ttaaccctag
acgcatgtgt
gttrtattat
tatttattta

ratcctegag

PatentIn version 3.5

Artificial sequence

PiggyBac ITR sequence

aaagatagtc
tagcgcegaat
ggcgtgerey
aaatgacgca
tgttatttca

ttgatat

Artificial seguence

aaagataatc
trtatcggtc
atttacactt
ttaaaaaaaa

atat

artificial Sequence

Vv region of D2EY

eolf-othd-000001
SEQUENCE LISTING

tgcgtaaaat
ccgtegetgt
tcaatgcggt
tgattatctt

tgttctactt

downstream PiggyBac ITR sequence

atatrtgtgac
tgtatatcga
acatactaat

acaaaaactc

tgacgcatge
gcatttagga
aagtgtcact
ttacgtgact

acgtgataac

gtacgtiaaa
ggtttattta
aataaattca

daaattictt

Transposition-mediated identification of specific binding or

attcttgaaa
catctcagte
gattttgaac
tttaagattt

ttattatata

gataatcatg
ttaatttgaa
acaaacaatt

ctataaagta

atggacatga gggtccctge tcagetectyg ggactcctge tgetctgget cccaggtgec

agatgtgaca tccagatgaC ccagtctcca tcetecctgt ctgcatctgt aggggacaga

Page 1

60
120
180
240
300
327

60
120
180
240
264

60
120



gtcaccat
aaaccagg
ccatcteg
cagcctga
ggccaggg

ccgecatce

ttctatccca gagaggecaa
tcccaggaga gtgtcacaga
ctgacgctga gcaaagcaga

cagggcctga gcotcgecegt

<210> 4
<211i> 2
<212> P
<213>

<220>
<223>

<400> 4

ca
ga
gt
ag
ga
tg

36
RT

Artificial

Met Asp Met Arg

1

Leu Pro

Leu Ser

Gin Gly

50

Ala
65

Pro

Prg ser

ITe ser

Tyr Asn

LYS Arg

130

Glu Glin

Gly

Ala

35

ITe

Lys

Arg

Ser

Arg

115

Ser

Leu

Ala

20

Ser

Arg

Leu

Phe

Leu

100

val

Lys

cttgtcgggce
aagcccctaa
tcagtggcag
atgttgcaac
ccaaggtgga

atgagcagtt

val
5
Arg
val
ASh
Leu
ser
B5
Gin
Pro

Ala

ser

Pro

Cys

Gly

Tyr

Ile

70

Gly

Pro

Tyr

Ala

Gly

aagtcagggce
gctectgatce
tggatctggg
ttattactgt
aatcaagcgc
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa

cacaaagagc

Sequence

Ala Gln

Asp Ile

ASp Arg

40

Leu Ala

55

Tyr Ala

ser Gly

Glu Asp

Thr Phe

120

Pro
135

Ser

Thr Ala

eolf-othd-000001

atcagaaatt
targctgeat
acagatttca
caaaggtata
tctgtggcty
actgcctctyg
aaggtggata
aaggacagca
cacaaagtct

ttcaacaggg

Protein sequence of Vv region

Ley
Gin

25

val

Trp

Ala

Ser

val

105

Gly

val

ser

of D2E7

Leu Gly Leu

10

Met Thr GIn

Thr Ile Thr

Gln
60

Tyr Gln

Thr
75

Ser L.eu

Gly Thr

90

Asp

Ala Thr Tyr

Gln Gly Thr

Phe
140

Phe 1le

val val Cys
page 2

Leu

Ser

Cys

45

Lys

Gln

phe

Tyr

Lys

Pro

Leu

acttagcctg
ccactitgcea
ctctcaccat
accgtgcace
caccatctgt
ttgtgtgect
acgccctcca
cctacagect
acgccrgega

gagagtgtta

Ley

Pro

30

Arg

Pro

Ser

Thr

cys

110

val

Pro

Leu

gtatcagcaa
atcaggogtc
cagcagecta
gtatactttt
cttcatcttc
gctgaataac
atcgggtaac
cagcagcacc
agtcacccat

a

Leu
15

Trp
Ser Ser
Ala ser
Gly Lvys

val
80

Gly

Leu Thr

95

Gin Arg

Glu 1le
Ser

ASp

Asn Asnh

180
240
300
360
420
480
540
600
660
711



g

GIn ser Gly

Ser Thr Tyr

195

Glu Lys His

210

ser Pro val

225

<210> 5

<211> 6436
<212> DNA
<213>

<220>
<223>

<400> 5
gacggatcgg

ccgecatagtt
cgagcaaaat
atagtctgceg
gcgaatcegt
tgcttgtcaa
gacgcatgat
atttcatgtt
atgaagaatc
acgcgttgac
catagceccat
ccgeecaacy
atagggactt
gtacatcaag
ccegeeigge
tacgtattag
ggatagcggt
ttgttttgge

eolf-othd-000001

150

AFg

- 4
oy =
e

Asn Ser G1

180

Ser Leu

val

Lys

Thr Lys

' A"{

Ser

Tyr

ser

n Glu ser v

1

Thr L
200

Ser

Ala
215

Cys G

Phe Asn

230

gagatctcce
aagccagtat
ttaagctaca
taaaattgac
cgetgtgeat
tgcyggtaagt
tatcttitac
ctacttacgt
tgcttagogt
attgattatt
atatggagtt
acceecgecce
tccattgacy
tgtatcatat
attatgccca
tcatcgetat
ttgactcacg

accaaaatca

Artificial Sequence

pIRES-EGFP-T1T2-IgL

gatccectat
ctgereccty
acaaggcaag
gcatgcattc
ttaggacatc
gtcactgatt
gtgactttta
gataacttar
taggcegitit
gactagttat
ccgegttaca
attgacgtca
tcaatgggtrg
gccaagtacy
gtacatgacc
taccatggtg
gggatttcca

acgggacttt

Arg

155

al Glu

85

eu Thr Leu

Tu val Thr

Glu
235

Gly

ggtcgactct
cttgtgtgtt
gcttgaccga
ttgaaatatt
tcagtecgeey
ttgaactata
agatttaact
tatatatata
gcgetgettc
taatagtaat
taacttacgg
ataatgacgt
gactatttac
cceectattg
ttatgggact
atgcggtttt
agtctecace

ccaaaatgte

Page 3

val

GlIn Ser

190

ser Lys Ala

His Gln

220

Gly

Cys

cagtacaatc
ggaggtcget
caattgttaa
gctctetett
cttggagetc
acgaccgcgt
catacgataa
ttttcttgtt
gcgatgtacg
caattacygd
taaatggccec
atgttcccar
ggtaaactge
acgtcaatga
ttcctacttg
ggcagtacat
ccattgacgt

gtaacaactc

Lys

ASp Tyr

Leu Ser

tgctctgatg
gagtagtgcg
ccetagaaag
tctaaatagce
ccgtgaggeg
gagtcaaaat
ttatattgtt
atacaattgc
ggccagatat
gtcattagtt
gcctggetga
agtaacgcca
ccacttggea
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt

cgeccecattg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
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Glu
65

Asp

ser

Gly

val

rhe

val

val

225

Lys

Leu

Thr

val

val

305

ser

Trp

Ser

Leuy

Tyr

Pro

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

val

val

Tyr

Cys

115

Gly

Ser

Ala

val

Ala

195

val

His

Cys

Gly

Met

275

His

val

Tyr

Ser

Glu

Leu

100

Ala

Gln

va'l

Ala

Ser

180

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

Ala
Gly

85

Gin

Gly

Phe

Ley

165

Trp

Leu

Ser

Pro

Ser

ASP

AsSn

val
325

Ile

70

Arg

Met

val

Thr

Pro

150

Gly

Asn

Gin

ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

val

Thr

rhe

Asn

Ser

Leu

135

Leu

Cys

Ser

Ser

ser

215

Asnh

His

val

Thr

Glu

295

Lys

sSer

Trp

Thr

ser

Tyr

120

val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

val

Thr

val

eo’lf-othd-000001

Asn Ser Gly His Ile
75

Ile

lLeu

105

Leu

Thr

PO

val

Ala

185

Gly

Gly

Lys

cys

L.eu

265

Glu

Lys

Lys

Leu

Ser

90

Arg

Ser

val

ser

Leu

Thr

val

Pro

250

Phe

val

rhe

Pro

Thr
330

Arg Asp

Ala Glu

Thr Ala

Ser ser

146

Ser Lys
155

AsSp Tyr

Thr Ser

TVYF Ser

Gin Thr

220
AsSp Lys
235
Pro Cys
Pro Pro
Thr Cys
Asn Trp

300

Arg Glu

val Leu

Page 8

Asn

ASp

ser

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Pro

Lys

val

285

Tyr

Glu

His

ASp

Ala

Thr

110

Ser

Ser

Thr

Pro

val

190

ser

ITe

val

Ala

Pro

270

val

val

Gln

Gln

Ley

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

val

ASD

Tyr

AsSp
335

Ala

80

Asn

val

ASp

Lys

Gly

160

Pro

Thr

va'l

Ash

Pro

240

Glu

Asp

AsSp

Gly

Ash

320

Trp



eolf-othd-000001

teu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
340 345 350

Ala pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu
355 360 365

pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
370 375 380

Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400

Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430

Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys
435 440 445

ser val Met His Glu Ala Leu His Asn His Tyr Thr GlIn Lys Ser lLeu
450 455 460

Ser Leu Ser Pro Glu Leu GIn Leu Glu Glu Ser Cys Ala Glu Ala Gin
465 470 475 480

Asp Gly Glu Leu Asp Gly Leu Trp Thr Thr Ile Thr Ile pPhe Ile Thr
485 490 495

Leu Phe Leu Leu Ser val Cys Tyr Ser Ala Thr val Thr Phe Phe Lys
500 505 510

val tys Trp Ile Phe Ser Ser val val Asp Leu-Lys Gln Thr Ile Ile
515 520 525

Pro Asp Tyr Arg Asn Met Ile Gly Gln Gly Ala

530 535
<230> 8
<211> 7341
<212> DNA

<213> Artificial seguence

<220> )

<2?3> sequence for the transposable human antibody gamma-1 heavy chain
vector pIRES-EGFP- TIiTZ2-IgH

<400> 8
gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgaty

ccgeatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtcget gagtagtgeg

cgagcaaaat ttaagctaca acaaggcaag gettgaccga caattgttaa ccctagaaag
page 9

60
120
180
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Tttaaatcaa
agtgaggacac
gtcgtgtaga
ccgcgagacce
gccgagegea
cgggaageta
acaggcatcg
cgatcaaggc
cctecegatey
ctgcataatt
tcaaccaagt
atacgggata
tetteggygce
actecgtgeac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc
<210> 9

<211> 437
<212> DNA
<213>

<220
<223>

<220>
<221>
<222>
«<2Z23> N =

tctaaagtat
ctarcrcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgece
gaaaactctc
ccaactgatc
ggcaaaatgc
tectttitca
ttgaatgtat

cacctgacgt

misc_feature
(362)..(385)
wildcard, nucleotide can be any of the four

atatgagtaa
gatctgtcta
acgggagggc
ggctccagat
tgcaacttta
ttcgecagtt
ctegtegttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat

C

Artificial Sequence

cccuring in DNA

<400> 9
aattatcgat

ccagtgtgag
gagactctec
gcaagctcca
agactatgcg
cctgtatctg

annnnnnnnn

atggagrttg
gtgcagetgg
tgtgcggect
gggaagggcc
gactctgtgg
caaatgaaca

nnannnnnnn

ggctgagcty
tggagtctgg
ctggattcac
tggaatgggt
agggccgatt
gtctgagagc

nnnnntccct

eolf-othd-000001

acttggtctyg
tticgttcat
ttaccatctg
ttatcagcaa
tecgecteca
aatagtttgc
ggtatggctt
ttgtygcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataadggg
agcatttatc

aaacaaatag

ggrtttectt
gggaggcttg
ctttgatgat
ctcagetatc
caccatctec
tgaggatacg
tgactattgg

page 13

acagttacca
ccatagttgc
gceceeagtyge
taaaccagce
tccagtctat
gcaacgttgt
cattcagetc
aagcggttag
cactcarggt
tttetgtgac
grtgctcitg
tgctcatcat
gatccagttc
ccagcgttte
cgacacggaa
agggttattg
gggttccgeg

gttgcgattt
gtacagcecyg
tatgccatge
acttggaata
agagacaacg
geegtatatt

ggccaaggta

atgcttaatc
ctgactececce
rgcaatgata
agccggaagy
taattgttge
tgccattgét
cgygtteccaa
cteetteggt
tatggcagea
tggtgagtac
cceggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgage

cacatrttccc

hucleoctides

tagaaggtgt
gcaggrtccct
actgggtecy
gtggtcacat
ccaagaactc
actgtgcgaa

ccetggreac

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7341

libraries for variable heavy chain domains containing N-sequences
in the HCbR3 and flanked by ¢lar and Eco47IIT restriction sites

60
120
180
240
300
360
420



cgtctegage

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

<220>
<223>

10
395
DNA

<220>
<221>
<222>

<223> N =

occuring in DNA

<400> 10
atggacatga

agatgtgaca
gtcaccatca
aaaccaggga
ccatcteggt
cagcctgaag

ggccagggga

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

<220>
<223>

<400> 11
atgggtagtt

11

DNA

cttgttggtg
agcgatacag
agtgaaatat
agaatcrtga
tcaaagtcca
ccgacgcegta
gatgagataa
gaatctatga
ggtattctgg
gatcgatctt

atacgatgrc

1784

gctgeat

misc_feature
(337)..(351)

Artificial Sequence

eolf-othd-000001

wildcard, nucleotide can be any of the four

gggteectge
tccagatgac
cttgtcgggce
aagccecectaa
tcagtggcag
atgttgcaac

ccaaggtgga

ctttagacga
aggattctga
aagaagcgtt
tagacgaaca
ccttgecaca
cgaggcgtag
tgtgccgeaa
tttcggaaat
caggtgctac
taatgacagc
tgtcaatggt

ttagaatgga

tcagctecty
ccagtctcca
aagtcagggc
gctcctgatce
tggatctggg
ttattactgt

aatcaagcgc

artificial Sequence

tgagcatatc
cagtgaaata
tatagatgag
aaatgtitatt
gaggactatt
ccgagtctct
tatatatgac
tgtaaaatgg
atttcgtgac
agtgagaaaa
gtacgtctct

tgacaaaagt

ggactcctge
tcctecctgt
atcagaaatt
tatgctgeat
acagatttca
caaaggnnnn

tgcat

ctcetetgetce
tcagatcacg
gtacatgaag
gaacaaccayg
agaggtaaga
gcactgaaca
ccacttttat
acaaatgctyg
acgaatgaag
gataaccaca
gtaatgagtc

atacggecca
Page 14

tgctctgget
ctgcatctgt
acttagectg
ccactttgea
ctcteaccat

annnnnnnnn

ORF of functional PiggyBac transposase enzyme

tictgcaaag
taagtgaaga
tgcageccaac
gttettcatt
ataaacatty
ttgtcagatc
gcricaaact
agatatcatt
atgaaatcta
tgtccacaga
gtgatcgttt

cacttcgaga

nucleotides

ceccaggtgec
aggggacaga
gtatcagcaa
atcaggggtce
cagcagccta

ntatactity

cgatgacgag
tgacgteccag
gtcaagcggt
ggcttctaac
ttggtcaact
tCcaaagaggt
attrtttact
gaaacgtcgy
tgetttetrt
tgacctcttt
tgattttttg

aaacgatgta

437

libraries for variable 1ight chain domains containing N-sequences
in the LCDR3 and flanked by Clal and Eco47III restriction sites

60
120
180
240
300
360
395

60
120
180G
240
300
360
420
480
540
600
660
720



tttactcocty
£Cagegocte
aggatgtata
agtggtacga
ggagtaccac
cgtaatatta
gaaccgrata
gtactgaaaa
cttactctcyg
gatgaggaty
caaactaaag
aagacgaata
tcttttatta
aaatttatga
gcteetactt
cctggtacat
tactgeceect
atttgtcgag
<210>
<211>

<212>
<213>

12
593
PRT

<220>
<223>

<400> 12
1

Ser Asp Asp

His val Ser
35

Asp Glu val
50

Asp Glu Gln
65

ttagaaaaat
attrgaccat
tc¢ccaaacaa
agtatatgat
tcggtgaata
cgtgtgacaa
agttaaccat
acagtcgetc
tctecatataa
cttctatcaa
gcggagtgga
ggtggectat
tatacagcca
gaaaccttta
tgaagagata
cagatgacag
ctaaaataag

agcataatat

Glu Leu val Gly Glu égp ser

20

Glu Asp Asp val GIn Ser Asp
40
His Glu val GIn Pro Thr Ser

Asn val Ile Glu GIn pro Gly

atgggatctc
agatgaacag
gccaagtaag
aaatggaatg
ctacgtgaag
ttggttcace
tgtgggaacc
caggccagtg
accgaagcecea
cgaaagtacc
cacgctagac
ggcattattg
taatgtcagt
catgagcctyg
tttgcgegat
tactgaagag
gcgaaaggca

tgatatgtgce

Aartificial Seguence

Met Gly Ser Ser Leu Asp Asp Glu His Ile
5

70

eolf-othd-000001

tttatccatc
ttacttogtt
tatggaataa
cettatttog
gagttatcaa
tcaatccctt
gtagcgatcaa
ggaacatcga
gctaagatygg
ggtaaaccgc
caaatgrgtt
tacggaatga
agcaagggag
acgtcatcgt
aatatctcta
ccagtaatga
aatgeatcgt

caaagttgtt

teu

10

Asp

Thr

sSer

ser
75

page 15

agtgcataca
ttagaggacg
aaatcctcat
gaagaggaac
agcctgtgea
tggcaaaaaa
acaaacgcga
tgtittgttt
tatacttiatt
aaatggttat
ctgtgatgac
taaacattgc
aaaaggttca
tratgcgtaa
atatttIgcce
aaaaacgtac
gcaaaaaatg

ttag

Ser Ala

Ser Glu
30

Glu Glu

Gly ser
60

Ser Leu

Leu

Ile

Ala

Glu

Ala

aaattacact
gtgtcegttt
gatgtgtgac
acagaccaac
cggtagttgt
cttactacaa
gataccggaa
tgacggaccc
atcatcttgtr
gtattataat
ctgcagtagg
ctgcataaat
aagtcgcaaa
gcgtttagaa
aaatgaagtg
ttactgtact

cazaaaagtt

Protein sequence of functional PiggyBac transposase enzyme

Leu Gin

15

Ser Asp

Phe Ile

Ile Leu

Ser Asn

80

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1784



Arg
Cys
Aén
Tyr
Ser
145
Glu
Tyr
His
val
Arg
Phe
GIn

Gly

ser

His

Ile

Trp

Ile

AsSp

Glu

Ser

Ala

Met

Ser

210

Met

Thr

Asn

rhe

Lys

Met

va'l

Gly

Leu

Ser

val

115

Pro

Ile

Met

Phe

ser

195

val

ASD

Pro

Tyr

Arg

Tyr

Ile

Pro

Ser

Thr

Thr

100

Arg

Leu

val

Thr

Phe

180

Thr

Met

ASp

val

Thr

260

Galy

Gly

Asn

Leu

Cys
340

Leu

85

Ser

Ser

Leu

Lys

ASp

Ser

LYs

Arg

Iie

Gly

Gly

Arg

Pro

Lys

Glin

Cys

Ile

Asp

Arg

sSer

230

Lys

Gly

Cys

Lys

Met

310

Glu

Asn

G1In

Ser

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Ile

Ala

Pro

Ile

295

Pro

Tyr

ile

Arg

Thr

Gly

Lys

ASnh

rhe

val

Phe

200

Arg

Arg

Tro

His

Phe

280

Leu

Tyr

Tyr

Thr

eolf-othd~000001
Thr Ile Arg Gly Lys
90

Leu

Ala

Arg

Met

185

AsSp

Phe

Pro

ASp

Leu

265

Arg

Met

Leu

val

Cys
345

Arg

Thr

Phe

Arg

Asp

Thr

Leu

250

Thr

Met

Met

Gly

Lys

Asp

ser

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu

235

Phe

Ile

Tyr

Cys

Arg

315

Glu

Asn

Arg

Met

Thr

140

Ser

Asn

val

Leu

Leu

220

Arg

Ile

Asp

Ile

300

Gly

Leu

Trp

Page 16

val

cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Phe

Asn

ser

110

Arg

Glu

LyS

Asp

Lys

190

Met

Arg

ASh

Gln

Gln

270

Asn

Gly

Gin

Lys

Thr
350

Lys

Ala

Asn

Ile

Arg

Glu

175

ASp

val

Cys

ASD

cys

255

Leu

Lys

Thr

Thr

Pro

335

ser

His

Leu

Ile

ITe

Arg

Ile

Asn

Tyr

Leu

val

240

Ile

Leu

Pro

Lys

Asn

320

val



Pro

Gly

Ser

385

Leu

Leu

Pro

L.eu

ser

Gin

ser

Arg

545

Tyr

cys

cys

Leu

Thr

370

Arg

Thr

Ser

Gln

ASp

450

Pro

Phe

ser

Phe

Asp

530

ASp

Cys

LysS

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

Ala

355

val

Ser

Leu

Ser

Met

435

Gin

Met

Ile

Arg

Met

515

Asn

Ser

Pro

Lys

13
7385
DNA

LysS

Arg

Arg

val

Ccys

420

val

Met

Ala

Lys
500

Arg

Thr

Ser

val
580

Asn

Ser

Pro

ser

405

ASD

Met

Cys

Leu

TYr

485

LyS

Lys

ser

Glu

565

Ile

Leu

Asn

val

390

Tyr

Glu

Tyr

ser

Leu

470

Ser

Phe

Arg

Asn

Glu

550

Ile

Cys

Leu

Lys

Asp

Tyr

val

455

Tyr

His

Met

Leu

Ile

535

Pro

Arg

Arg

Artificial Sequence

GlIn

360

Arg

Thr

Pro

Ala

Asn

4490

Met

Gly

Asn

Arg

Glu

520

Leu

val

Arg

Glu

eolf-othd-000001
Giu Pro Tyr Lys Leu

Glu

Ser

LyS

ser

425

Gin

Thr

Met

val

Asn

505

Ala

Pro

Met

Lys

His
585

Ile

Met

Pro

410

Ile

Thr

Cys

Iie

Ser

490

Leu

Pro

Asn

Lys

Ala

570

Asn

Pro

rhe

395

Ala

Asn

Lys

ser

Asn

475

ser

Tyr

Thr

Glu

LyS

Asn

Ile

Glu

380

Cys

LYS

Glu

Gly

Arg

Ile

Lys

Met

Leu

val

540

Arg

Ala

ASpP

Page 17

365

val

Phe

Met

Ser

LYS

Ala

Gly

ser

Thr

Ser

Met

Thr

Leu

ASp

val

Thr

430

val

Thr

cys

Glu

Leu

510

Arg

Gly

Tyr

Cys

Ile

Lys

Gly

Tyr

415

Gly

Asp

Asn

Ile

Tyr

Thr

cys

LYS

575

Gin

val

Asn

Pro

400

Lelu

Lys

Thr

Arg

Asn

480

val

Ser

leu

ser

Thr

560

Lys

Ser



<220>
<223>

pCONAR  1-hygro(+)-PB

<400> 13
gacggatcgy

ccgcatagtt
cgagcaaaat
ttagggttag
gattatrtgac
tggagitceg
cccgeceatt
attgacgtca
atcatatgcec
atgcccagta
tegetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgertactg
gtttaaactt
agatatgggt
cgagetrgrt
ccagagcgat
cggtagtgaa
taacagaatc
aacttcaaag
aggteccgacg
tactgatgag
tcgggaatct
ctttggtatt
ctttgatcga
tttgatacga
tgtatttact
cactccaggg

gtttaggatg

gagatctcce
aagccagtat
ttaagctaca
gegttetgey
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgecc
catgacctta
catggtgatg
atttccaagt
ggactttcea
acggrgggag
gcttatcgaa
aagcttggta
agttcrttag
ggtgaggatt
acagaagaag
atattagacg
ttgaccttgc
tccacgagge
cgtatgtgec
ataatttcgg
atgacaggtg
ctggtaatga
tctttgtcaa
tgtcttagaa
cctgttagaa
gctecatttga

tatatcccaa

gatcccctat
ctgcteecty
acaaggcaag
ctgettcgeg
tagtaatcaa
cttacagtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttic
cggttttggc
ctccacceeca
aaatgtcgta
gtctatataa
attaatacga
ccgagetegy
acgatgagca
ctgacagtga
cgtttataga
aacaaaatgt
cacagaggac
gtagcegagt
gcaatatata
aaattgtaaa
ctacatttcg
cagcagtgag
tggtgtacgt
tggatgacaa
aaatatggga
ccatagatga

dCaagccaad

ggtcgactet
cttgtgtgrt
gcttgaccga
atgtacgygge
ttacggggtce
atggceeegeco
ticccatagt
aaactgeccea
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaacteccge
gcagagctcet
ctcactatag
atccactagt
tatcctetet
aatatcagat
tgaggtacat
tattgaacaa
tattagaggt
crctgcacty
tgacccactt
atggacaaat
tgacacgaat
aaaagataac
ctctgtaatyg
aagtatracgg
TCtetttatc
acagttactt
taagtatgga

pPage 18

eolf-othd-000001

sequence of the pPiggyBac expression construct

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggctgaccy
aacgccaata
cttggcagta
taaatggccec
gtacatctac
tgggcgtgga
tgggagrity
cccattgacyg
ctggctaact
ggagacccaa
ccagtgtggt
gcrettetge
cacgtaagtg
gaagtgcagce
ccaggttett
aagaataaac
aacattgtca
ttatgcttca
gctgagatat
gaagatgaaa
cacatgtcca
agtcgtgate
cCccacacrtc
catcagtgea
ggttttagag

ataaaaatcc

tgctctgatg
gagtagtgcg
aagaatctge
cgttgacatt
agcccatata
cccaacgace
ggyactttec
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcy
agagaaccca
gctggctage
ggaattctge
aaagcgatga
aagatgacgt
caacgtcaag
cattggettc
attgttggtc
gatctcaaag
aactattttt
cattgaaacg
tctatgottt
cagatgacct
gttttgattt
gagaaaacga
tacaaaatta
gacggtgtcce

tcatgatgtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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tgatat
15

248
DNA

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

<220>
<223>

<400> 15

Artificial Seguence

eolf-othd-000001

downstream Sleeping beauty 3'ITR sequence

atatctcgag ttgagtgtat gtraacttct gacccactgg gaatgtgatg aaagaaataa

aagctgaaat gaatcattct ctctactatt attctgatat ttcacattct taaaataaag

tggtgatcct aactgacctt aagacaggga atctttactc ggattaaatg tcaggaatty

tgaaaaagty agtttaaatg tatttggcta aggtgtatgt aaacttccga cttcaactct

cgagatat

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

<220>
«223>

16
DNA

6339

Artificial Sequence

PIRES-EGFP-sbTiT2-Igl

<400> 16
gacggatcgy

ccgeatagtt
cgagcaaaat
gtttacatac
ttgttaacaa
gtcatttttce
attccagtgg
aggegttttg
actagttatt
cgegrtacat
ttgacgtcaa
Ccaatggotgg
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa

cgggactttc

gtacggtggg

gagatctcee
aagccagtat
ttaagctaca
acttaagtiyg
acaatagttt
caacaattgt
gtcagaagtt
cgetgettcy
aatagtaatc
aacttacggt
taatgacgta
actatttacg
ceeetattga
tatgggactt
tgcggttttg
gtctccacce
caaaatgtcg

aggtctatat

gatccectat
ctgctecctg
acaaggcaag
gagtcattaa
tggcaagtca
ttacagacag
tacatacact
cgatgtacoy
aattacggag
aaatggcccg
tgtteccata
gtaaactgcc
cgtcaatgac
tcctacttgy
gcagracatc
cattgacgtc
taacaactec

aagcagagct

ggtcgactct
cttgtgtgtt
gcttgaccga
aactcgtitt
gttaggacart
attatttcac
aacaattgca
gccagatata
tcattagttce
cctggetigac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtg
aatgggagtt
gccccattga

ctctggetaa
Page 22

cagtacaatc
ggaggtcgct
caattgagtt
tcaactacac
ctactttgtg
ttataattca
tgaagaatct
cgcgttgaca
atagcccata
cgcecaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg

ctagagaacc

sequenice of the human Ig-kappa LC expression vector

tgctctgatg
gagtagtgceg
gaagtcggaa
cacaaatttc
catgacacaa
ctgtatcaca
gcttagggott
ttgattattg
tatggagttc
cceceogeeca
ccattgacgt
gtatcatatg
ttatgceccag
catcgctatt
tgactcacgg
Ccaaaatcaa
cggtaggcgt

cactgcttac

246

60
120
180
240
248

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
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ggccataatg
accatcccaa
ggagggactg
atattgaagc
ttccaaatqgy
aacaaagtca
ttgtgggcag
caccagctct
gaaggctacc
tag

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

<220>
<223>

<400>

18
340
PRT

18
Met Gly Lys
1

ASp Leu His

val Pro

35

Lys

His Gly Thr

50

ser
65

Pro Arg

Arg Thr Thr

Lys val ser

Gly

Lys

Ala
130

Lys

Phe Trp Arg

Ser

Arg

Thr

Asp

Ala

Tie

100

ser

Leu

Ash

accatcgtta
ccgtgaagea
gtgcactica
aacatctcaa
acaatgaccc
aggtattgga
aactgaaaaa
gtcaggagga
cgaaacgttt

Lys
5

Ser
ser
Gin

Glu

Ala
Arg

val

Glu

Gly

Ser

Pro

Arg

70

ASp

Thr

Arg

Phe

Leu

gacatcagtc
caagcatact
gtggccatca
gcgrgtgega
atgggccaaa

gacccaagtt

Artificial Sequence

Ile Ser Gln Asp

Ser Ser

Glin
40

val

Tyr

Leu

val

Leu

val

Lys

Lys Lys

120

Thr

Ser

eolf-othd-000001

ggcatcatga
aggaagttaa
tccaaagtty
caaagccctg
gcaaggaggc
attcacccaa

daacaattta

Protein seguence of the Sleeping

Leu

25

Thr

Arg

val

Lys

Ala

Asp

Leu Arg
10

Gly Ala Ile

ITe val arg

ser Gly Arg

60

Arg Lys val

Met Glu

90

Lew

val Leu Tyr

teu Leu GIn

His Gly Asp

140

Glu Thr Lys
Page 26

Lys

Ser

Glu

Arg

Ash

125

Lys

Iie

tgtttggagy aagaaggggy aggettgeaa

€gggggtgge agcatcatgt tgtgggggty
caaaatagat ggaaggaaaa
agettggteg
tggcaaaatg'
acctcaatcc
ctacaaacct

cttattgtgg

aaggcaatgc

Lys

Lys

30

Tyr

Arg

Ile

Thr

His

110

Arg

Asp

Glu

gccgaagaac
ctttgctoca
ttatgtggat
caaatgggtc
gcttaaggac
tatagaaaat
gactcagtta
gaagcttgtyg

taccaaatac

Ile

15

Arg

Lys

val

Asn

Gly

95

Asn

Arg

Leu

Beauty transposase enzyme

val

Leu

His

Leu

Pro

80

The

Leu

Lys

Thr

Phe

540
600
660
720
780
840
900
960
1020
1623



Lys

Met

Ile

His

225

pPhe

Trp

Pro

val

Glin

305

Ala

His

Pro

Leu

AsSp

210

Leu

Gln

Leu

Asp

Arg
290

Thr

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

gacggatcgg gagatctcce gatcccctat ggtcgactct cagtacaatce tgctctgatg
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgeg
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge

ttagggttag gecgttttgeg ctgcttcgeg atgtacggge cagatatacyg cgttgacatt

Asn Asp
Lys Asn

180
Trp Gly
Gly Ile
Lys Thr
Met Asp
Lys Asp

260

Leu Asn
275

Afa Arg

Giu Trp

Tyr Pro i

Lys Tyr
340

19
6624
DNA

His

165

Thr

Cys

Met

Ser

AsSN

245

Asn

Pro

Arg

ala

150

Ile

Phe

Arg

va’l

230

AsSp

Lys

Ile

Pro

Lys

310

Arg

g Tyr

Pro

Ala

Lys

215

Arg

Pro

val

Glu

Thr

295

Ile

Leu

Artificial sequence

val

Thr

Ala

200

Glu

Lys

Lys

Lys

Asn

280

Asn

His

Thr

ec’l f-othd-000001

Trp

val

185

Gly

Asn

Leu

His

val

265

Leu

Leu

Pro

GlIn

155

Arg LYS Lys Gly

170

Lys

Gly

Tyr

Lys

Thr

250

Leu

Trp

Thre

Thr

val
330

His

Thr

val

Leu

235

Ser

Glu

Ala

Gln

Tyr

315

LyS

Gly

Gly

Asp

220

Gly

Lys

Trp

Glu

Leu

300

Cys

Ghn

Gly

Ala

205

Ile

Arg

val

Pro

Leu

285

His

Gly

Phe

Glu Ala
175

Gly Sser
190

Leu His
Leu Lys
Lys Trp
val Ala

255
ser Gln
270
Lys Lys
Gin Leu

LYsS Leu

Lys Gly

sequence of the Sleeping Beauty expression construct
pCDONA3. 1-hygro(+)-SB

19

Page 27

Lys

Gin

val

240

Lys

sSer

Arg

Cys

val

320

Asn

60
120
180
240



gattattgac
tggagttecg
cccgeccatt
attgacgtca
atcatatgcee
atgcccagta
tcgetattac
actcacgygyg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gtttaaactt
agatatggga
caagtctggt
acaaacaata
aaggagacgce
tcecagaaca
tatatccaca
gaagceactyg
ggacaaagat
gtrttggecat
gaacaccatc
tgcaggaggg
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eolf-othd-000001

aactactggt ttgcttactg gggccaaggg actcaggtca ctgtctetge a

<210> 25

<211> 333
<212> DNA
<213>

<220>
<223>

<400> 25

gacattgtgc
atctrcctgea
CaacCagaaac
gggatcccag
ccrgtggaqg
acgttcggty
<210> 26

<211> 417
<212> DNA
<213>

<220>
<223>

tgacceaate
aggccagecea
caggacagcc
ccaggtttag
aggaggatgc

gaggcaccaa

sequence

<400> 26
atgggatgga

gttcagetge
tgtactgtgt
cacccaggga
aacccageccec
ctcaagetgt
cttrggtect
<210> 27

<211> 375
<212> DNA
<213>

<220>
<223>

gctggatctt
aagagtctgg
ctgggggttc
agggtctgga
tgaagagcag
ccagtgtgac

actattttga

seqguence

<400> 27

Artificial Sseguence

tecagettet
aagtgttgat
acccaaagtce
tggcagtogg
tgcaacctat

gctggaaatc

Artificial Seguence

tctEttcctc
ccetgggtig
aatcagcact
gtggattgga
agtgacaatc
agctgcagat

ctactggggc

Artificial Sequence

ttggetgtot
tttgatggtg
ctcatctaty
tctgggacag
tactgtcage

ddd

ctgtcaggaa
gttaagccct
tctggtatgg
cacatttggt
tctgtggata
actgctgtet

cdaggcacce

ctctagggea
atagttatat
ctgcatccaa
acttcaccct

aaagtaatga

ctgcaggtgt
cccagaccct
gtgtaggctg
gggatgatga
cctccaagaa
actactgtge

ttgtcacagt

VL coding region of anti-human CD30 antibody brentuximab

gagggccacc
gaactggtac
tctagaatet

caacatccat

ggatccgtgg

VH coding region of anti-human CD1I9 mab huBl2, +including Teader

ccattgtcag
cagtctgact
gattaggcag
caagagatat
ccagtttagc
tagaatggaa

ctcctca

vL coding region of anti-human CD19 mAb huBl2, including leader

atgaagttgc ctgttaggct gttggtgctg atgttctgga trtcctgettc cagcagtgaa

artgttctca cccagtctce agcaacccty tCtctctcic cagggogaaag ggctaccctg

agctgcagtg ccagctcaag tgtaagttac atgcactggt accagcagaa gccagggeag

gctcccagac tcctgattia tgacacatcc aaactggott ctggtattcc agcaaggttc

Page 43

351

60
120
180
240
300
333

60
120
180
240
360
360
417

60
120
180
240



eolf-othd-000001

ggtctggaac agattttaca ctcacaatca gcagcctgga gccagaggat

tgaatttigg
tccagetgea
gcaaggcttc
gacagggact
agaagttcaa
agctcagcag

actggtttge

Artificial Sequence

actgaggeig
gcagtctgga
tggctacace
tgagtggatt
gggcaaggcc
cctgacatet

ttactggggce

Artificial Sequence

attttcectgy
cctgaggtyg
ttcactgact
ggatggatrt
acattgactg
gaggacactg

caagggactc

tgetgaceet
tgaagccrgg
actatataac
atcctggaag
tagacacatc
ctgtctattt

aggtcactgt

the vH domain of anti-human CD19 mab hBU12Z

agtggcagtg
gttgetgrct
aagttggaaa
<210> 28
211> 423
<Z212> DNA
<213>
<220>
<223>
<400> 28
geggeegeca
cagtgtcaga
aagatatcct
cagaagectg
aagtacaatg
gccttcatge
tatggtaact
agc

<210> 29
<213 432
<212> DNA
<213>
<220>
<223>
<400> 29
gcggecgeca
cagtgtcagyg
tctctgacct
atcagacage
aagcggtaca
cagttctecec
cggatggaac
tcatctgeta
<210> 30
<211> 733
<212> DNA
<213>
<220>

tgaattttgg
tgcagctgea
gcaccgtgtc
atcctggeaa
accccgeect
tgaagctgte
tgtggtecta

gc

actgaggctg
ggaatctggce
cggcggetee
gggcctggaa
gaagtccaga
ctccgtgacc

ctacttcgac

Artificial Sequence

attttcctgg
cctggecteg
atctcracct
tggatcggec
gtgaccatct
gccgetgata

tactggggcec

Page 44

tgctgaccct
tgaagcctte
ctggcatggg
acatttggtg
ccgtggacac
ccgeegtgta

agggcaccect

DNA fragment, containing NotI-nNheI-flanked VH coding region of
the vH domain of anti-human CD30 mAb brentuximab

gaaaggcgtc
ggcrtcagty
ctgggtgaag
cggtaatact
ctccagcaca
ctgtgcgaac

ctctgcaget

DNA fragment, containing NotI-nheI-flanked VH coding region of

gaaaggcgtce
cCcagaccetg
cgtgggctgg
ggacgacgac
ctccaagaac
ctactgcgec

cgtgaccgtyg

60
120
180
240
300
360
420
423

60
120
180
240
3G0
360
420
432
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gacaggacta

ttctcaatge
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacgggotct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccgget
tggtectgea
aagtagttcg
gtcacgctcg
tacatgatcce
cagaagtaag
tactgtcaty
ctgagaatag
cgcgeecacat
actctcaagg
ctgatcttca
aaatgccgea
ttttcaatat
atgtatttag
tgacgtcgac
<210>
<211>

<212>
<213>

33
7654
DNA

<Z220>
<223>

taaagatacc

tcacgetgta
gaaccccccy
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacge
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgetgt
ttggcegeay
¢catccgtaa
tgtatgcgge
agcagaactt
atcttaccge
gcatctttta
aaaaagggaa
tattgaagca

adaaataaac

ggatcgggec

aggegtrtcc
gatacctgic
ggtatctcag
ttcagecega
acgacttatc
gcggtgctac
ttggtatety
ccggeaaaca
gcagaaaaaa
ggaacgaaaa
agatccrttt
ggtctgacag
gttcatccat
catctggecec
cagcaataaa
cctccatcca
gtttygcgecaa
tggctteatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggogac
tttatcaggg
aaataggggt
tgcag

Artificial Sequence

ccctggaage
ol Tolot i oy 4o
ttcggtgtag
ccgetgegece
gccactggea
agagttcttyg
cgctotgcty
aaccaccgcet
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgea
ccagecagec
gtctattaat
cgttgttgec
cagctecaggt
ggttagetcc
catggttatg
tgtgactggt
ctettgeeey
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
rrattgrcte

tccgegeaca

seguence of pPB-EGFP-HC-hBU1Z
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tccetegtge
ccrtcaggaa
gtcgttcget
ttatccggta
gcagccactg
aagtggtage
aagccagtta
ggtagcggty
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
cteceecgtey
atgataccge
ggaagggccg
tgttgeeggy
attgctacag
tcccaacgat
tteggtecte
gcagcactge
gagtactcaa
gcgtcaatac
aaacgtrctt
faacccactc
tgagcaaaaa
tgaatactca
atgagcggat

tttccccgaa

gctctoctgt

ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
rcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacy
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttect
acaratttga

aagtgccacc
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6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
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7020
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7200
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<400> 33
gaattcagtt

tcaactacac
ctactttgtg
ttataattca
ctagtctaga
cgtcgttaaa
geecgetctc

tgggcagagc

ggtggtrttt

+ Pt e
CcCTTLgatay

ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga

gcogagegea
cgggaagcta
acaggcateg
cgatcaaggc
cctccgatcg
ctgcataatt
teaaccaagrt
atacgggata
tcttcgggge
actcegtgeac
aaaacaggaa
ctcatactct
ggatacatat

cgaaaagtgc

gaagtcggaa
cacaaatttc
catgacacaa
ctgtatcaca
gagtaattca
ctcccactaa
gtcatcacty

gcacatcgec

ttgtttgcaa
tttctacyggy
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacyg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgegec
gaaaactctc
ccaactgatc
ggcaaaatgce
tcetttttca
ttgaatgtat

cacctgacgt

artificial sequence

tttacatac
ttgttaacaa
gtcattttte
attccagtgg
tacaaaagga
cgtagaaccc
aggtggagaa

cacagtcccc

ea'lf-othd-000001

gcagcagatt
gretrgacyct
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggyc
ggctccagat
tgcaacttta
ttcgecagtt
ctcgtegttt
atceeccatg
taagttggec
catgccatcc
atagtgtatyg
acatagcaga
aaggatctta
ttcagcatcet
cgcaaaaaag
atattattga
ttagaaaaat

cgacggatcg

sequence of pSB-EGFP-HC-hBUL2

acttaagtig
acaaragrtt
caacaattgt
gtcagaagtt
ctecgecectg
agagatcgcet
gagcatgegt
gagaagttgg

acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tcegecteca
aatagttrgc
ggtatggctt
trgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag

ggcctgeag

gagtcattaa
tggcaagtca
ttacagacag
tacatacact
ccttggggaa
gcgticcege
gaggctecgy
ggggaggggt
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aaaaaggatc
aaaacteacy
ttttaaatta
acagttacca
ccatagttyc
geeccagtge
taaaccagec
tccagtctat
gcaacgtrigt
cattcagctc
aagcggttag
cactecatggt
ttrctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa
agggttattg

gggttccgeg

aactcgrirt
gttaggacat
attatttcac
aacctcgagg
tcccagggac
ceectcacce
tgccegteag

cggcaattga
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GA20
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7549
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120
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240
300
360
420
480
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©33133362¢
3906161632
16101e008D
PED31PEID]
16136>eb00
6bbeeebabh
26363066e0
eleeebibah

66126666321

Jef1o06116
35361eed08]
jzeeERllER
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bBasbBooende
2632633156
efiiis116eb
Bensbbiseos
12362361262
66e3B16607
353133332336
156eehBHa1oD
ved123H0ehHD
16o560o66%ee
BoeelebH6H
2665610660
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agtgctgcaa
cagccagecg
tctattaatt
gttgttgcca
agctccggtt
gttagetect
atggttatgg
gtgactggtg
tcrtgeeegg
atcartggaa
agttcgatgy
gtttctgggt
cggaaatgtt
tattgtctca
ccgcgcacat
ttaacctata
<210>
<211>
<212>
<213>

<220>
<223>

<400> 47
cgttgtaaaa

47
411
DNA

atccaatgcg
tggctecceag
tcrgtaggag
gcetggtate
{tggaaagtyg
accatcageca
<210
<211>
<212>
<213>

<220>
<223>

48
495
DNA

<220>

tgataccycg
gaagggccga
gttgccggga
ttgctacagg
cccaacgatce
tcggtectec
cagcactgea
agtactcaac
cgtcaatacy
aacgttcttc
aacccactceg
gagcaaaaac
gaatactcat
tgagcggata
ttccccgaaa

aaaataggeg

vkappakl-5 PCR

cgacggceag
gcegeatgga
gtgccaaaty
acagagtcac
agcagaaacc
gggteccate

gcctygeagec

agacccacgc
gcgcagaagt
agctagagta
catcgtggtg
aadgcgagtt
gatcgttgtc
TaattCictt
caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttcecte
catatttgaa
agtgccacct

tatcacgagg

Artificial Sequence

product

tgaattcgag
catgagggtc
tgacatccag
catcacttgce
agggaaagec
aaggttcagc
tgatgatttt

Artificial sequence

tcaccggetce
ggtcetgeaa
agtagttege
tcacgctcgt
acatgatccc
agaagtaagt
actgtcatge
tgagaatagt
gcgccacata
ctctcaagga
tgatctteag
aatgccgcaa
tttcaatatt
tgtatttaga
gacgtctaag

ccctttegtc

ctcggtacct
cccgetcage
atgacccagt
cgggceagic
cctaagcetec
ggcagtggat

gcaacttatt

NNK6-Jkappak2-CK-kappa PCR product

Page 92

eotf-othd-000001

cagatttatc
ctttatcege
cagttaatag
cgtttggtat
ccatgttgtg
tggcogeagt
gtatgcggeyg
gcagaacttt
tcttaccget
catcttttac
aazagggaat
attgaagcat
aaaataaaca

adaccattat

cgcgaatgea
tcctgggget
ctecttecac
agagtattag
tgatctatga
ctgggacaga

actgccaaca

agcaataaac
ctecatecag
tttgcgcaac
ggctrcattc
caaaaaagcg

gttatcacte

accgagttgce
aaaagtgcetc
gttgagatcc
tttcaccage
aagggcgaca
ttatcagggt
aataggggtt

tatcatgaca

tCctagatccea
cctgctgetce
cetgtctgea
tagctggttg
tgcctecagt

attcactctc

9

2220

[
NJ
]
<D

)
g
I
L]

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3100

60
120
180
240
300
360
411



or t

gnnknnknnk
ggctgcacca
ctctgttgty
ggataacgcc
cagcacctac
agtctacgece
caggggagag
cagaggcctyg

ggtgaaaacc
gccgggagea
cttaactatg

ccgcacagat

<221> misc_feature
<222> (22)..023)
<223»> nis a, c, g,
<220>

<221> misc_feature
<222> (2%)..(26)
<223> nis a, ¢, ¢,
<220>

<221> misc_feature
<222> (28)..029)
<223> nris a, <, g,
<220>

<221> misc_Ffeature
<222> (31)..(32)
<Z23> n1is a, c, g,
<220>

<221> misc_feature
<222> (34)..(3%)
<223>» nis a, ¢, g,
<220>

<221> wmisc Teature
<222> (37)..(38)
<223> n is a, ¢, 4,
<400> 48

gcaacttatt actgccaaca
ctggagatca aacgtacggt
cagttgaaat ctggaactgc
gccaaagtac agtggaaggt
acagagcagg acagcaagga
gcagactacg agaaacacaa
cccgtcacaa agagettcaa
gatccoggae ccgtcgactyg
crLgrtrcctg tgtga
<210> 49

<211> 3083

<212> DNA

<213> artificial Sequence
<220

<223> pUCS7_VH3~30
<400> 49

tcgegogttt cggtgatgac
cagcttgtct grtaagcggat
ttggegagty tcggggetgg
accatatgeg gtgtgaaata
attcgecatt caggetgege

aactgttggg

nnknnknnka
tctgtettca
tgcctgctga
ctccaategy
agcctcagea
tgcgaagtca
tattagecget

catgcaagct

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgate

Page 93

eo'l f-othd-000001

ctrttggeca
tcttecegee
ataacttcta
gtaactccca
gcaccctgac
cccatcagygy
ttcgaaatty

tggcgtaatc

gcagcetcecg
tcagggegey
gcagattgta
aaaataccgc

ggtgcgggcc

ggggaccaag
atctgatgag
tcccagagag
ggagagtgtc
gctgagcaaa
cctgageteg
gattggatcg

atggtcatrag

gagacggtca
tcagcgggtg
ctgagagtac
atcaggegee

tcttcgetat

60
120
180
240
300
360
420
480
455

60
120
180
240
300
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ec1f-o0thd-0060001

ggagtitggg ctgagcrggg
gcagctggtg gagtcrgggg

tgcagcctct ggattcacct

caaggggcta gagtgggtgg

ctcecgtgaag ggccgattcea

aatgaacagc ctgagagctyg

<400> 51

gatatccaat gecggcocgeat
agaggtgtcc agtgtcaggt
aggtccctga gactctcoctg
tgggtcoge aggoiccagg
agtaataaat actacgcaga
aagaacacge tgrarctgca
tgtgog

<210 52

<211> 299

<212> DNA

<213> Artificial sSequence
<220>

<223> HNNK4-IH4 PCR product
<220>

<221> misc_Teature

<222> (26)..(27)

<223> nisa, ¢, g, or t
<220>

<221> misc_feature

<222> (29)..(30)

<223> nisa, c, g, or t
<220>

<221> misc_Teature

<222> (32)..0333

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (35)..(36)

«223> nisa, ¢, g, or t

<220>

<221> mwisc_feature

<222> (41)..(42)

<223> nis a, ¢, g, or t

<400> 52

cacggetgtg tattactgtg cgargnnknn
ggtcaccgte tcctcagota gogacatcgg
atgcaagctt ggcgtaatca tggtcatage
caattccaca caacatacga gccggaagea
tgagctaact cacattaatt gogittgcget
<210> 53

<211> 305

<212> DNA )

<213> Artificial Seguence

knnknnkgac
atccegggec
tgrrtcctgt
taaagtgtaa

cactgeecge

Page 97

ttttectegt
gaggegtggt
tcagtagcta
cagtratatc
ccatctcecag

aggacacgge

nnktggggcc
cgtegactyc
gtgaaattgs
agcctggggt
tttccagteg

tgctctttta
ccagectggg
tgctatgeac
atatgatgga
dgacaattcc

tgtgtattac

aaggaacccrt
agaggcctge
tatccgotca
gcctaatgag

ggaaacctg

60
120
180
240
300
360
366

60
120
180
240
299



<220>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<400

NNK6-3H4 PCR product

misc_Teature
(26)..027)
nisa, ¢, g, or t

misc Teature
(29)..0G0
nisa, ¢, g, or t

misc_Teature
(32)..333)

nis a, c, g, or t

misc_teature
(35)..(36)

nisa, ¢, g, or t

misc_feature
(38)..(39)
nisa, c, g, or t

misc feature
(413..042)
nisa, ¢, g, or t

misc_feature
(47)..(48)
nisa, ¢, g, or t

53

eol1f-othd-000001

cacggctgtyg tattactgtg cgargnnknn knnknnknnk nnkgacnnkt ggggccaagg

aaccctggtc accgtctcct cagctagcga catcggatce Cgggeccgtc gactgcagag

gcctgcatge aagcttggeg taatcatdgr
cgctcacaat tocacacaac atacgagecg

aatgagtgag ctaactcaca ttaattgegt

acctg

<Z210>
«<Z211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>

54
311
PNA
Artificial Seguence

NNK8~-3H4 PCR product

misc. feature
(26),.(27)
nis a, ¢, g, or %

catagctgtt tcctgtgtga aattgttatc
gaagcataaa gtgtaaagce tggggtgect

tgcgctcact goccgoetttc cagtegggaa

page 98
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<2231>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220
<221
<222>
<2723>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<400>

misc_feature
(29)..030)
nhis a, ¢, g, or t

misc, . feature

(32)..033

nisa, ¢, g, or t

misc_feature
(35)..(36)

nisa, ¢, g, or t

misc_feature
(38)..039)
nisa, ¢, g, or t

misc_feature
(41)..(42)
nis a, ¢, g, or t

misc_feature
(44)..(45)
nisa, ¢, g, or t

misc_Ffeature
(47)..(48)
nisa, ¢, g, or t

misc_feature
(53)..054)

nisa, c, g, or t

54

eolf-othd-000001

cacggetgtg tattactgtg cgargnnknn knnknnknnk

ccaaggaacc ctggtcaccg tctcctcage tagegacate

gcagaggcct gcatgcaage ttggegtaat catggtcata

gitatccget cacaaticca cacaacatac gagccggaag

gtgcctaatg agtgagctaa ctcacattaa ttgegttgeg

cgggaaacct ¢

<210
<Z211>
<212>
<213>

<220
<223>

<220>
<221>
<222>
<223>

<220>

55

317

DNA

Artificial Sequence

NNK10-JH4 PCR product

misc_fTeature
(26)..027)

nisa, ¢, g, or t

Page 99

nnknnknnkg acnnktgggg
ggatcccggyg cccgtcgact
gctgttteet gtgtgaaatt
cataaagtgt aaagcctggg

ctcactgece gotttecagt

60
120
180
240
300
311



<221> misc_feature
<222> (29)..(30)
<223> nis a, ¢, g,
<220>

<221> misc_feature
<222> (32)..(33)
<223> n is a, ¢, g,

<220

<221> misc_Tfeature
<222> (35)..(36)
<223 n s a, ¢, g,

<220

«221> misc_Teature
<222> (38)..039)
<223> n is a, ¢, g,

<220>

<221> misc_feature
<222> (41)..(42)
<223> n 1s a, ¢, ¢,

<220>

<221> misc_feature

<222> (44)..(45)
<223> n is a, ¢, g,

<220>

<221> misc_feature
<222> (47)..(48)
<223> n is a, ¢, g,

<220>

<221> misc_feature
<222> (50)..(51)
<223> n is a, c, g,

<220>

<221> misc_feature
<222> (53)..(054)
<223> n is a, ¢, g,

220>

<221> misc_feature
<222>  (59)..(60)

. <223> n is a, ¢, g,

<400> 55

cacggcetgtg tattactgtg cgargnnknn
ktggggcecaa ggaaccctgg tcaccgectc
tcgactgcag aggectgeat gcaagottgg
gaaattgtta tccgcitcaca attccacaca

cctgggotge ctaatgagtg agctaactca

tccagtcggg aaacctq

or

eo]1T-othd-000001

knnknnknnk nnknnknnkn
ctcagctage gacatcggat
cgtaatcatg grcatagcty
acatacgagc cggaagcata

cattaattgc gttgcgctca

Page 100

nknnkgacnn
ccegggocecy
tttcctgtgt
aagtgtaaag

ctgcccgett

60
120
180
240
360
317



