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Figure 1: Sequence of CDRs of VR165

Heavy Chain
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Figure 2: Protein sequence of mouse monoclonal antibody VR165 variable domains

Heavy Chain  (SEQ.ID.NO.7)

VR165 EVQLVESGGDLVKPGGSLKLSCAASGFTFSSYGMSWVRQTPDKRLQWVATITSGGSYTYYPDTVKG

VR165 RFTISRDNAENTLYLQMSSLKSEDTAMYYCVRIGEDALDYWGQGTSVTVSS

Light Chain  (SEQ.ID. NO. 8)

VR165 DIQMTQSPSSLSASLGERVSLTCRASQDIAGSLNWLRQEPDGTIKRLIYATSSLDS

VR165 GVPKRFSGSRSGSDYSLTISSLESEDFVDYYCLQYGSFPPTFGGGSKLEIKR
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Figure 3: Comparison of VR165 V-region to Chosen framework V-regions

Seq. Id. No. 9: VH3-7 GL V-region

VH3-7 GL

VR165

VH3-7 GL

VR165

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVANIKQDGSEKYYVDSVKG

I |
EVQLVESGGDLVKPGGSLKLSCAASGFTFSSYGMSWVRQTPDKRLOWVATITSGGSYTYYPDTVKG

RFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR WGQGTLVTVSS

[ L |
RFTISRDNAENTLYLQMSSLKSEDTAMYYCVRIGEDALDYWGQGTSVTVSS

Seq. Id. No.10: A30 GL V-region

A30 GL

VR165

A30 GL

VR165

DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLI YAASSLQS

Rk IE 1 TH
DIQMTQSPSSLSASLGERVSLTCRASQDIAGSLNWLRQEPDGTIKRLIYATSSLDS

GVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYP FGQGTKVEIKR

| I 111 Il Il
GVPKRFSGSRSGSDYSLTISSLESEDFVDYYCLQYGSFPPTFGGGSKLEIKR
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Figure 4: Light Chain, including signal sequences

(Seq. Id. No. 13) ATG ARA AAG ACA GCT ATC GCA ATT GCA
TAC TTT TTC TGT CGA TAG CGT TAA CGT

(Seq. Id. No. 11) M K K T A I A I A
(Seq. Id. No. 13) GTG GCC TTG GCT GGT TTC GCT ACC GTA GCG CAA GCT GAT ATC CAG ATG ACC CAG AGT
CAC CGG AAC CGA CCA ARG CGA TGG CAT CGC GTT CGA CTA TAG GTC TAC TGG GTC TCA
(Seq. Id. No. 1l1) vV a L A G F A T V A Q A D I Q M T Q 8>
{Seq. Id. No. 13) CCA AGC AGT CTC TCC GCC AGC GTA GGC GAT CGT GTG ACT ATT ACC TGT CGT GCC AGT
GGT TCG TCA GAG AGG CGG TCG CAT CCG CTA GCA CAC TGA TAA TGG ACA GCA CGG TCA
{Seq. Id. No. 11) P 8 S L S A 8§ VvV 6 D R V T I T € R A 5
(Seq. Xd. No. 13) CAG GAC ATC GCG GGT AGC CTG AAC TGG TTG CAG CAA AAA CCG GGC AAA GCC ATC AAG
GTC CTG TAG CGC CCA TCG GAC TTG ACC AAC GTC GIT TTT GGC CCG TIT CGG TAG TTC
(Seq. Id. No. 11) Q D I A G s L N W L Q Q K P G K a I K>
(Seq. Id. No. 13) CGC CTC ATC TAT GCG ACG TCC AGC CTG GAT AGC GGT GTG CCA AAA CGT TTC AGT GGC

GCG GAG TAG ATA CGC TGC AGG TCG GAC CTA TCG CCA CAC GGT TTT GCA ARG TCA CCG
(Seq. Id. No. 11) R L I Yy A T s 8§ L D S8 G VvV P K R F 5 G

(Seq. Id. No. 13) AGT CGC AGC GGT TCT GAC TAT ACC CTC ACA ATT TCG TCT CTC CAG CCG GAA GAT TTC
TCA GCG TCG CCA AGA CTG ATA TGG GAG TGT TAA AGC AGA GAG GTC GGC CTT CTA AAG
(Seq. Id. Wo. 11) S R S G S D Y T L T I S El L Q P E D F>
(Seq. Id. No. 13) GCC ACT TAC TAT TGT CTG CAA TAT GGC AGC TTC CCT CCG ACC TTC GGT CAG GGC ACT
CGG TGA ATG ATA ACA GAC GTT ATA CCG TCG AAG GGA GGC TGG AAG CCA GTC CCG TGA
(Seq. Id. No. 11) A T Yy ¥ ¢ L Q Y G S F P P T F G Q@ G T
(Seq. Id. No. 13) AAA GTA GAR ATC AAA CGT ACG GTA GCG GCC CCA TCT GTC TTC ATC TTC CCG CCA TCT
TTT CAT CTT TAG TTT GCA TGC CAT CGC CGG GGT AGA CAG AAG TAG ARG GGC GGT AGA
{Seq. Id. No. 11) K Vv E I K R T vV A A P s Vv F I F P P s>
(Seq. Id. No. 13) GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG CTG AAT AAC TTC TAT
CTA CTC GTC AAC TTT AGA CCT TGA CGG AGA CAA CAC ACG GAC GAC TTA TTG ARG ATA
(Seq. Id. No. 11) D E Q L K s 6 T A S VvV Vv C L L N N F Y>
{Seq. Id. No. 13) CCC AGA GAG GCC AAA GTA CAG TGG ARG GTG GAT AAC GCC CTC CAR TCG GGT AAC TCC
GGG TCT CTC CGG TTT CAT GTC ACC TTC CAC CTA TTG CGG GAG GTT AGC CCA TTG AGG

{(Seq. Id. No. 11) P R E A K vV Q W K VvV D N A L Q S G N s>

(Seq. Id. No. 13) CAG GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC AGC ACC
GTC CTC TCA CAG TGT CTC GTC CTG TCG TTC CIG TCG TGG ATG TCG GAG TCG TCG TGG

(Seg. Id. No. 11) Q B S v T E Q D 8 K D S T Y S L s 5 T

{Seq. Id. No. 13) CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC GCC TGC GARA GTC ACC
GAC TGC GAC TCG TTT CGT CTG ATG CTC TTT GIG TTT CAG ATG CGG ACG CTIT CAG TGG

(Seq. Id. No. 11) L T L 5 K A D Y E K H K Vv b4 A C E VvV T

(Seq. Id. No. 13) CAT CAG GGC CTG AGC TCA CCA GTA ACA AAA AGT TTT AAT AGA GGG GAG TGT TAA
GTA GTC CCG GAC TCG AGT GGT CAT TGT TTT TCA AAA TTA TCT CCC CTC ACA ATT

(Seq. Id. No. 11) H @ 6 L s 8§ P V T K S F N R G E C *



07 APRIL 2006

WO 03/031475 PCT/GB02/04619
524

Figure 5: Heavy Chain, including signal sequences

(Seq. Id. No. 14) ATG AAG ARG ACT GCT ATA GCA ATT GCA GTG GCG CTA GCT GGT TTC GCC ACC GTG GCG CAA
TAC TTC TTC TGA CGA TAT CGT TAA CGT CAC CGC GAT CGA CCA AAG CGG TGG CAC CGC GTT
(Seq. Id. No. 12) M K K T A I A I A V A L A G F A T V 2 O

(Seq. Id. No. 14) GCT GAG GTT CAG CTG GTC GAG TCT GGA GGC GGG CTT GTC CRG CCT GGA GGG AGC CTG
CGA CTC CAA GTC GAC CAG CTC AGA CCT CCG CCC GAA CAG GTC GGA CCT CCC TCG GAC
(Seq. Id. No. 12) A E V Q0 L VvV E s G G G L Vv Q P G G § L>

(Seq. Id. No. 14) CGT CTC TCT TGT GCA GCA AGC GGC TTC ACC TTT TCC TCT TAC GGT ATG TCC TGG GTG
GCA GAG AGA ACA CGT CGT TCG CCG AAG TGG AAA AGG AGA ATG CCA TAC AGG ACC CAC
(Seq. Id. No. 12) R L S c A A S8 G F T F S S Y 6 M s wW VvV

{Seq. Id. No. 14) CGG CAG GCA CCT GGG AAG GGC CTG GAG TGG GTG GCA ACC ATT ACG TCC GGA GGC AGC
GCC GTC CGT GGA CCC TTC CCG GAC CTC ACC CAC CGT TGG TAA TGC AGG CCT CCG TCG
(Seq. Id. No. 12) R Q A P 6 K GG L E W VvV A T X T S G G 8

(Seq. Id. No. 14) TAT ACA TAC TAC GTG GAC AGC GTC ARG GGC CGT TTC ACC ATT TCC CGG GAC AAT GCA
ATA TGT ATG ATG CAC CTG TCG CAG TTC CCG GCA AAG TGG TAA AGG GCC CTG TTA CGT
(Seq. Id. No. 12) Y T Yy Yy v D 8 V K ¢ R F T I S R D N &

(Seq. Id. No. 14) RAAG AAT ACC CTT TAC CTC CAG ATG AAC TCT CTC CGC GCA GAG GAC ACA GCA GTC TAT
TTC TTA TGG GAA ATG GAG GTC TAC TTG AGA GAG GCG CGT CTC CTG TGT CGT CAG ATA
(Seq. Id. No. 12) K N T L Y L 0 M N 8 L R A E b T A V Y

(Seq. Id. No. 14) TAC TGT GTA CGG ATC GGC GAA GAC GCG TTG GAC TAC TGG GGA CAG GGG ACC CTT GTG
ATG ACA CAT GCC TAG CCG CTT CTG CGC AAC CTG ATG ACC CCT GTC CCC TGG GAA CAC
(Seq. Id. No. 12) Y C¢C Vv R I G E D A L D Y W 6 Q G T L WV

(Segq. Id. No. 14) ACA GTC TCC TCT GCT TCT ACA AAG GGC CCA TCG GTC TTC CCC CTG GCA CCC TCC TCC
TGT CAG AGG AGA CGA AGA TGT TTC CCG GGT AGC CAG AAG GGG GAC CGT GGG AGG AGG
(Seq. Id. No. 12) T Vv S ] A S T K 66 P S v F P L A P S8 s>

(Seq. Id. No. 14) AAG AGC ACC TCT GGG GGC ACA GCG GCC CTG GGC TGC CTG GTC AAG GAC TAC TTC CCC
TTC TCG TGG AGA CCC CCG TGT CGC CGG GAC CCG ACG GAC CAG TTC CTG ATG AAG GGG
{Seq. Id. No. 12) K 8§ T ] G G T A A L G ¢c L v XK D Y F P

(Seq. Id. No. 14) GAA CCG GTG ACG GTG TCG TGG AAC TCA GGC GCC CTG ACC AGC GGC GTG CAC ACC TTC
CTT GGC CAC TGC CAC AGC ACC TTG AGT CCG CGG GAC TGG TCG CCG CAC GTG TGG AAG
(Seq. Id. No. 12) E

(Seq. Id. No. 14) CCG GCT GTC CTA CAG TCC TCA GGA CTC TAC TCC CTC AGC AGC GTG GTG ACC GTG CCC
GGC CGA CAG GAT GTC AGG AGT CCT GAG ATG AGG GAG TCG TCG CAC CAC TGG CAC GGG
{Seq. Id. No. 12) P A V L Q S s 6 L Y s L S S v v T Vv P

(Seq. Id. No. 14) TCC AGC AGC TTG GGC ACC CAG ACC TAC ATC TGC AAC GTG AAT CAC AAG CCC AGC AAC
AGG TCG TCG AAC CCG TGG GTC TGG ATG TAG ACG TTG CAC TTA GTG TTC GGG TCG TTG
(Seq. Id. No. 12) s S S I G T Q T Y I C N V N H K P 8 N

(Seq. Id. No. 14) ACC ARG GTC GAC AAG AAA GTT GAG CCC AAA TCT TGT GAC AAA ACT CAC ACA TGC GCC
TGG TTC CAG CTG TTC TTT CAA CTC GGG TTT AGA ACA CTG TTT TGA GTG TGT ACG CGG
(Seq. Id. No. 12) T K v D K K v E P K S c b K T H T C &

(Seq. Id. No. 14) GCG TGA
CGC ACT
{Seq. Id. No. 12) A *>
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Figure 7:

gH3 (SEQ ID NO: 15)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATIT

SGGSYTYYVDSVKGRFTISRDNAKNTLYLQMNSLRAEDTAVYYCVRIGEDAL
DYWGQGTLVTVSS

gL3 (SEQ ID NO: 16)

DIQMTQSPSSLSASVGDRVTITCRASQDIAGSLNWLQQKPGKAIKRLIYATSSL
DSGVPKRFSGSRSGSDYTLTISSLQPEDFATYYCLQYGSFPPTFGQGTKVEIKR
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Figure 8: pTTOD(CDP791)

ull 1110
Hindill 5160 Miul 1400
Chi 5150 ___,_..-Jpal 1460
¥ba) 5060 pTTOD{COPT91) / all 1720
Sful 4960 6500 bp 3 BamHI 1780
- Hindlit 1780
piSAer Notl 1790
EcoRl 1800
Sacll 4470
Pvul 1920

Miul 3220
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Figure 9: Protein sequence of the designed VH and VL grafts

Heavy Chain

{Seq.Id.No. 17)

gHl EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATITSGGSYTYYPDTVKG
gHl RETISRDNAKNSLYLQMNSLRAEDTAVYYCARIGEDALDYWGQGTLVTVSS

(Seq.Id.No. 18)

gH2 EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATITSGGSYTYYPDTVKG
gH2 RFTISRDNAKNTLYLOMNSLRAEDTAVYYCVRIGEDALDYWGQGTLVTVSS

(Seg.Id.No. 19)

gH3 EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATITSGGSYTYYVDSVKG
gH3 RFTISRDNAKNTLYLQMNSLRAEDTAVYYCVRIGEDALDYWGQGTLVTVSS

Light Chain

{Seq.Id.No. 20)

gLl DIOQMTQSPSSLSASVGDRVTITCRASQDIAGS LNWYQQKPGKAPKRLIYATSSLDS
gLl GVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQYGSFPPTFGQGTKVEIKR

(Seqg.Id.No. 21)

gL2 DIQMTQSPSSLSASVGDRVTITCRASQDIAGSLNWYQQRPGKAPKRLIYATSSLDS
gL2 GVPKRFSGSRSGSDYTLTISSLQPEDFATYYCLQYGSFPPTFGQGTKVEIKR

(Seq.Id.No. 22)

gL3 DIQMTQSPSSLSASVGDRVTITCRASQDIAGS LNWLQQKPGKATIKRLIYATSSLDS
gL3 GVPKRFSGSRSGSDYTLTISSLQPEDFATYYCLQYGSFPPTFGQGTKVEIKR
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Figure 10: Gene design
gH1 sequence (SEQ ID NO:23)

HindIII 20
GAATAAAAGC TTGCCGCCAC C ATG AAG
CTTATTTTCG AACGGCGGTG G TAC TTC

M K

40 50 60
AAC TGG GTT TTC CTT GCC CTC ATT
TTG ACC CAA ARG GAA CGG GAG TAA

N w v F L A L I>

30
ATG TGG
TAC ACC

M W

TTA
AAT

100 110
TCT GGA GGC GGG CTT GTC CAG
AGA CCT CCG CCC GRA CARG GIC
s 6 6 6 L V O

70 80
AAA GGT GTC CAG TGT GAG GTG
TTT CCA CAG GTC ACA CTC CAC
K G VvV Q C E V

Pvull
CAG CTG
GTC GAC

Q L

TTA
AAT

GAG
CTC
E

GTC
CaG

160 170
GGC TTC ACC TTT TCC TCT TAC
CCG ARG TGG AAA AGG AGA ATG
G F T F 8 S >

120
CCT
GGA

130 140
AGC CTG CGT CTC TCT
TCG GAC GCA GAG AGA

S L R L S

150
GCA
CGT

AGC
TCG
5

GGA GGG
CCT cCC
G G

TGT GCA
ACA CGT
cC A
210 220 230
TGG GTG GCA ACC ATT
ACC CAC CGT TGG TAA
W Vv a T I>

180

ATG TCC
TAC AGG
M S

190 200
GTG CGG CAG GCA CCT GGG
CAC GCC GTC CGT GGA CCC
V R Q A P G

CTG GAG
GAC CTC
L E

GGT
cca

TGG
ACC
w

AAG

TTC CCG

250 260
TAT ACA TAC TAC CCG
ATA TGT ATG ATG GGC

Y T Y Y P

270

GTC AAG
CAG TTC
vV K

280
CGT TTC ACC ATT
GCA AAG TGG TAA
R F T 1I>

BSpEI
TCC_GGA
AGG CCT

S G

GGC
[oelc]
G

ACG
TGC
T

GGC
CCG

AGC
TCG

GAC
CTG
D

ACC
TGG

330
ATG AAC
TAC TTG
M N

340
CTC CGC GCA GAG
GAG GCG CGT CTC
L R A B>

290 XmaI
TCC_CGG GAC
AGG GCC CTG

s R D

300 310 320
AAT AGC CTT TAC CTC
TTA TCG GAA ATG GAG

N S L Y L

GCA
CGT

AAG
TTC
K

CAG
GTC
Q

TCT
AGA
S

TTA

350
GAC ACA GCA
CTG TGT CGT
D T A

370
GCA CGG ATC
CGT GCC TAG
A R I

380
GGC GAA
CCG CTT

G E

Mlul 390
GAC GCG TTG
CTG CGC AAC

D A L

400
GAC TAC TGG GGA
CTG ATG ACC CCT
D Y W 6>

360
TAT
ATA

GTC
CAG

TAC
ATG

TGT
ACA

410 420 430 440 ApaIl 450

CAG GGG ACC
GTC CCC TGG
Q G T

CTT
GAA
L

GTG
CaC
v

ACA
TGT
T

gL1 sequence (SEQ ID NO:24)

Sful 20
GGATGATTCG AAGCCGCCAC C
CCTACTAAGC TTCGGCGGTG G

70

GTC
CAG

TCC TCT
AGG AGA
S S

30

AGG ACC

TCC TGG
R T

ATG
TAC
M

80 ECORV

GCT
CGA
A

CCT
GGA

90

TCT
AGA

GCT

ACA AAG GGC CCA
TGT TTC CCG GGT
T K G P>

40
CAG ATT CTT GGC
GTC TAA GAA CCG
Q I L G

100

AGA RAA
TCT TT

50 60
TTC TTG TTG CTC
ARG AAC AAC GAG
F L L I>

110

TTG TTT
AAC AAA
L F

CAG
GTC

ACC
TGG
T

AGC AGT CTC TCC
TCG TCA GAG AGG
S S L s>

CCA GGT ACC AGA
GGT CCA TGG TCT
P G T R

TGT
ACA
c

GAT ATC
CTA TAG
D I

ATG
TAC

CAG AGT CCA
GTC TCA GGT
Q s P

120

GCC AGC
CGG TCG
A S

130
GGC GAT CGT
CCG CTA GCA
G D R

140
GTG ACT ATT
CAC TGA TAA
v T I

150 160 170
AGT CAG GAC ATC GCG GGT
TCA GTC CTG TAG CGC CCA

S Q D I A G>

GTA
CAT
v

ACC
TGG

CGT

ACA GCA

180

AGC CTG
TCG GAC
S L

200
CAA ARA CCG
GTT TTT GGC
K P

220 230
AAG CGC CTC ATC TAT GCG
TTC GCG GAG TAG ATA CGC
K R L I Y B

210
GCC
CGG

190
TGG TAT CAG
ACC ATA GTC
w Y Q Q

GGC
CcCG
G

AAC
TTG
N

TTT

AatII

ACG TCC
TGC AGG
T S

250 260
CTG GAT AGC GGT GTG CCA TCT CGT
GAC CTA TCG CCA CAC GGT AGA GCA
L D 8 G V P 8 R

280
GGC AGT GGC AGC GGT ACT
CCG TCA CCG TCG CCA TGA
G § 6 S G ™

240
AGC
TCG

270
AGT
TCA

TTC
ARG

290

GAA TTT
CTT AAA
E F

300 BsmBI 320
CTC ACA ATT TCG TCT CTC CAG CCG

GAG TGT TAA AGC AGA GAG GTC GGC
L T I S S L Q P

330 340

TTC GCC ACT TAC TAT TGT

AAG CGG TGA ATG ATA ACA
F A T Y ¥ o

GAA
CTT
E

GAT
CTA
D

ACC
TGG
T
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350 360 370 380 390 400
CTG CAA TAT GGC AGC TTC CCT CCG ACC TTC GGT CAG GGC ACT AAA GTA GAA ATC AAA
GAC GTT ATA CCG TCG AAG GGA GGC TGG AAG CCA GTC CCG TGA TIT CAT CTT TAG TTT

L 9 Y 6 8 *F P P T F G Q@ G T K V E I K>

BsiWI 410
CGT ACG GC GTGC
GCA TGC CG CACG
R T>
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Figure 11: Oligonucleotides for gene assembly

gL1 F1 (SEQID NO:25)
GGATGATTCGAAGCCGCCAC

gL1F2 (SEQ ID NO:26)
TCCAGGTACCAGATGTGATATCCAGATGACCCAGAGTCCAAGCAGTCTCTCCGCCAGCGTAGGCGATCGTG
TGACTATTACCTGTC

gl1 F3 (SEQID NO:27)
CAAAAACCGGGCAAAGCCCCCAAGCGCCTCATCTATGCGACGTCCAGCCTGGATAGCGGTGTGCCATCTCG
TTITCAGTGGCAGTGGC

glL1F4 (SEQ ID NO:28)
AGATTTCGCCACTTACTATTGTCTGCAATATGGCAGCTTCCCTCCGACCTTCGGTCAGGGCACTAAAGTAGA
AATCAAACGTACGGCGTGC

gL1R1 (SEQ ID NO:29)
GCACGCCGTACGTTTGATTTC

gl1 R2 (SEQ ID NO:30)
GACAATAGTAAGTGGCGAAATCTTCCGGCTGGAGAGACGAAATTGTGAGGGTAAATTCAGTACCGCTGCCA
CTGCCACTGAAACGAG

gL1 R3 (SEQID NO:31)
GGGGCTTTGCCCGGTTTTTGCTGATACCAGTTCAGGCTACCCGCGATGTCCTGACTGGCACGACAGGTAAT
AGTCACACGATC

gL1 R4 (SEQID NO:32)
GATATCACATCTGGTACCTGGAAACAAGAGCAACAAGAAGCCAAGAATCTGAGCAGGGGTCCTCATGGTGG
CGGCTTCGAATCATCC

gH1 F1 (SEQ ID NO:33)
GAATAAAAGCTTGCCGCCACC

gH1 F2 (SEQ ID NO:34)
TCCAGTGTGAGGTGCAGCTGGTCGAGTCTGGAGGCGGGCTTGTCCAGCCTGGAGGGAGCCTGCGTCTCTC
TTGTGCAGCAAGCGGCTTCAC

gH1 F3 (SEQ ID NO:365)
AGTGGGTGGCAACCATTACGTCCGGAGGCAGCTATACATACTACCCGGACACCGTCAAGGGCCGTTTCACC
ATTTCCCGGGACAATGCAA

gH1 F4 (SEQ ID NO:36)
CTATTACTGTGCACGGATCGGCGAAGACGCGTTGGACTACTGGGGACAGGGGACCCTTGTGACAGTCTCCT
CTGCTTCTACAAAGGGCCCAAGAAA

gH1 R1 (SEQID NO:37)
TTTCTTGGGCCCTTTGTAGAAG

gH1 R2 (SEQ D NO:38)
CCGATCCGTGCACAGTAATAGACTGCTGTGTCCTCTGCGCGGAGAGAGTTCATCTGGAGGTAAAGGCTATT
CTTTGCATTGTCCCGGGAAATGG

gH1 R3 (SEQID NO:39)
ACGTAATGGTTGCCACCCACTCCAGGCCCTTCCCAGGTGCCTGCCGCACCCAGGACATACCGTAAGAGGAA
AAGGTGAAGCCGCTTGCTGCACA

gH1 R4 (SEQ ID NO:40)
CAGCTGCACCTCACACTGGACACCTTTTAAAATGAGGGCAAGGAAAACCCAGTTTAACCACATCTTCATGGT
GGCGGCAAGCTTTTATTC
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Figure 12: Plasmid pCR2.1(gH1) and pCR2.1(gL1)

ColE1 ori

pCR2.1(165gH1)
4360 bp

Bgllt 1712

Neol 2308
indlll 234
Kpnl 244
Gacl 250
BamHi 252 Bsiwl 301
el 258 smBl 420
CoR1 283 ath 477
“:::‘ Prul 578
) coRY 624
f pnl 638
Sful 698
g ooR1 715
&
o ORV =
otl 742
pCR2.1(165gL1) 01 748
4332bp bal 760
ovulgz1  APRITTO

Pvul 2940

Bglll 1674

Neol 2270
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Figure 13: Oligonucleotide cassettes for construction of gH2, gH3, gL.2, gH3

gH2 cassette (SEQID NO: 41)

Xmal 10 20 30 40 50

TCC _CGG GAC AAT GCA AAG AAT ACC CTT TAC CTC CAG ATG AAC TCT CTC CGC GCA GAG
AGG GCC CTG TTA CGT TTC TTA TGG GAA ATG GAG GTC TAC TTG AGA GAG GCG CGT CTC

S R D N A K N T L Y L Q M N S L R A E>
60 70 80 90 Mlul
GAC ACA GCA GTC TAT TAC TGT GTA CGG ATC GGC GAA GAC GCG TTG
CTG TGT CGT CAG ATA ATG ACA CAT GCC TAG CCG CTT CTG CGC AAC
D T A v Y Y [ v R I G E D A L>
gH3 cassette (SEQ ID NO:42)
BSpEI 10 20 30 40 50

TCC GGA GGC AGC TAT ACA TAC TAC GTG GAC AGC GTC AAG GGC CGT TTC ACC ATT TCC
AGG CCT CCG TCG ATA TGT ATG ATG CAC CTG TCG CAG TTC CCG GCA AAG TGG TAA AGG

S G G S Y T Y Y v D 5 v K G R F T I S>
Xmal
CGG GAC
GCC CTG

R D>

gL2 cassette (SEQID NO:43)
AatII 10 20 30 40 50

GCG_ACG _TCC AGC CTG GAT AGC GGT GTG CCA AAA CGT TTC AGT GGC AGT CGC AGC GGT
CGC TGC AGG TCG GAC CTA TCG CCA CAC GGT TTT GCA AAG TCA CCG TCA GCG TCG CCA
A T S S L D S G v P K R F S G S R 8 G>
60 70 80 BsmBI 90
TCT GAC TAT ACC CTC ACA ATT TCG TCT CTC CAG
AGA CTG ATA TGG GAG TGT TAA AGC AGA GAG GTC

s p Yy * L T I S S5 L o

gL3 cassette (SEQID NO:44)
Pvul 10 20 30 40 50

GGC_GAT CGT GTG ACT ATT ACC TGT CGT GCC AGT CAG GAC ATC GCG GGT AGC CTG AAC
CCG CTA GCA CAC TGA TAA TGG ACA GCA CGG TCA GTC CTG TAG CGC CCA TCG GAC TTG
G D R v T I T Cc R A S Q D I A G S L N>
60 70 80 90 100 AatlI
TGG TTG CAG CAA AARAR CCG GGC AAA GCC ATC AAG CGC CTC ATC TAT GCG ACG TCC
ACC AAC GTC GTT TTT GGC CCG TTT CGG TAG TTC GCG GAG TAG ATA CGC TGC AGG

W L Q Q K P G K A I K R L I Y A T S>

Underlined residues represent changed amino acids compared to the parent

sequence.
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Figure 14: Oligonucleotides pairs for gH2, gH3, gL 2, gL 3 construction

gH2T  (SEQ ID NO:45)
CCGGGACAATGCAAAGAATACCCTTTACCTCCAGATGAACTCTCTCCGCGCAGAGGACACAGCAGT
CTATTACTGTGTACGGATCGGCGAAGA

gH2B (SEQID NO:46)
CGCGTCTTCGCCGATCCGTACACAGTAATAGACTGCTGTGTCCTCTGCGCGGAGAGAGTTCATCTG
GAGGTAAAGGGTATTCTTTGCATTGTC

gH3T  (SEQ ID NO:47)
CCGGAGGCAGCTATACATACTACGTGGACAGCGTCAAGGGCCGTTTCACCATTTC

gH3B (SEQ ID NO:48)
CCGGGAAATGGTGAAACGGCCCTTGACGCTGTCCACGTAGTATGTATAGCTGCCT

gl2T  (SEQ ID NO:49)
CCAGCCTGGATAGCGGTGTGCCAAAACGTTTCAGTGGCAGTCGCAGCGGTTCTGACTATACCCTC
ACAATTTCGTCTCT

gl2B  (SEQ ID NO:50)
CTGGAGAGACGAAATTGTGAGGGTATAGTCAGAACCGCTGCGACTGCCACTGAAACGTTTTGGCA
CACCGCTATCCAGGCTGGACGT

gL3T (SEQID NO:51)
CGTGTGACTATTACCTGTCGTGCCAGTCAGGACATCGCGGGTAGCCTGAACTGGTTGCAGCAAAA
ACCGGGCAAAGCCATCAAGCGCCTCATCTATGCGACGT

gH3B (SEQID NO:52)
CGCATAGATGAGGCGCTTGATGGCTTTGCCCGGTTTTTGCTGCAACCAGTTCAGGCTACCCGCGAT
GTCCTGACTGGCACGACAGGTAATAGTCACACGAT
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Figure 15: CHO expression plasmids
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Figure 16: pTTOD(Fab’ IGS-3) map
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Figure 18: Fermentation of Fab’
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Figure 19: Coding and flanking sequence of CDP791 Fab’
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L Q@ Q K P G
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s G vV P K
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(SEQ ID NO:56)

CTGGCGTCAG
ACGTGCCACG TGGTTACGAR GACCGCAGTC

60

130

GCTCAAGGCG
CGAGTTCCGC

200

GAAATGAGCT
CTTTACTCGA

270

ACAGGAAACA
TGTCCTTTGT

CGTAAAAA ATG AAA AAG ACA GCT ATC
GCATTTTT TAC TTT TTC TGT CGA TAG

A I

ATG
TAC

450
TGT
ACA

TTT

CGT
GCa
R

620

[o{e]c)
GGC
P

G

F

790

ACC
TGG
T

CGT
GCA
R

510

GCC

CGG
A

TTC
AMG

GAA
CTT
E

680

CCG ACC TTC GGT CAG
GGC TGG AAG CCA GTC CCG

Q

70

GCAGCCATCG
CGTCGGTAGC

140

CACTCCCGTT
GTGAGGGCAA

210

GTTGACAATT
CARCTGTTAA

280

GCGATGAGCT
CGCTACTCGA

340

GCA ATT GCA
CGT TAA CGT
A

I A
400
CAG AGT
GTC TCA
Q s>

GCC
CGG
A

AGT
TCA
s>

ATC
TAG

AAG
TTC
K>

570
AGT GGC
CCG

G>

630
TTC
AAG

F>

GAT
CTA

GGC ACT
TGA

G ™

740

TTC ATC TTC CCG CCA
AAG TAG AAG GGC GGT

P

TCT
AGA
P s>

800

TTG ARA TCT GGA ACT GCC GTT
AAC TTT AGA CCT TGA CGG

L K § 66 T A

TCT
AGA
S

820 830
GCC AAA GTA CAG TGG AAG GTG
CGG TTT CAT GTC ACC TTC CAC
A K V Q W K V

GAT
CTA
D

870 880 890
GTC ACA GAG CAG GAC AGC ARG GAC
CAG TGT CTC GTC CTG TCG TTC CTG
v T E Q D S K D

GTG
CAC

AAC
TTG

AGC
TCG
S

TGC
ACG

CTG CTG AAT AAC TTC TAT
GAC GAC TTA TTG ARG ATA
L L N N F Y

840
GCC
CGG

850
CTC CAA TCG GGT AAC TCC
GAG GTT AGC CCA TTG AGG
L Q s G N s>

900 910

TAC AGC CTC AGC AGC ACC

ATG TCG GAG TCG TCG TGG
Y S L s § T

ACC
TGG
T
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920 930 940 950 960 970
CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC ARA GTC TAC GCC TGC GAA GTC ACC
GAC TGC GAC TCG TTT CGT CTG ATG CTC TTT GTG TTT CAG ATG CGG ACG CTT CAG TGG

L T L s K A D Y E XK H K VvV Y A C EBE V T

980 990 1000 1010 1020 1030

CAT CAG GGC CTG AGC TCA CCA GTA ACA ARA AGT TTT AAT AGA GGG GAG TGT TAA A ATG

GTA GTC CCG GAC TCG AGT GGT CAT TGT TTT TCA AAA TTA TCT CCC CTC ACA ATT T TAC
H Q@ 66 L 8 S P V T K S8 F ¥ R &6 E C *

M>

1040 1050 1060 1070 1080
AAG AAG ACT GCT ATA GCA ATT GCAR GTG GCG CTA GCT GGT TTC GCC ACC GTG GCG CAA
TTC TTC TGA CGA TAT CGT TAR CGT CAC CGC GAT CGA CCA ARG CGG TGG CAC CGC GTT
K K T A I A I A V A L A G F A T V A 0

1090 1100 1110 1120 1130 1140

GCT GAG GTT CAG CTG GTC GAG TCT GGA GGC GGG CTT GTC CAG CCT GGA GGG AGC CTG
CGA CTC CAA GTC GAC CAG CTC AGA CCT CCG CCC GAA CAG GTC GGA CCT CCC TCG GAC
A E V @ L VvV E 8§ 6 6 G L VvV o P G G § L>

1150 1160 1170 1180 1190 1200
CGT CTC TCT TGT GCA GCA AGC GGC TTC ACC TTT TCC TCT TAC GGT ATG TCC TGG GTG
GCA GAG AGA ACA CGT CGT TCG CCG ARG TGG AAA AGG AGA ATG CCA TAC AGG ACC CAC

R L S c A A 8 G F T F S S Y G M 5 W WV

1210 1220 1230 1240 1250
CGG CAG GCA CCT GGG AAG GGC CTG GAG TGG GTG GCA ACC ATT ACG TCC GGA GGC AGC
GCC GTC CGT GGA CCC TTC CCG GAC CTC ACC CAC CGT TGG TAA TGC AGG CCT CCG TCG
R Q 72 P G K 6 L E W VvV A T I T S G G 8>

1260 1270 1280 1290 1300 1310
TAT ACAR TAC TAC GTG GAC AGC GTC AAG GGC CGT TTC ACC ATT TCC CGG GAC AAT GCA
ATA TGT ATG ATG CAC CTG TCG CAG TTC CCG GCA AAG TGG TAA AGG GCC CTG TTA CGT
Y T Yy Yy v D s VvV K 6 R F T I s R D N PA

1320 1330 1340 1350 1360 1370
ARG AAT ACC CTT TAC CTC CAG ATG BAAC TCT CTC CGC GCA GAG GAC ACA GCA GTC TAT
TTC TTA TGG GAAR ATG GAG GTC TAC TTG AGA GAG GCG CGT CTC CTG TGT CGT CAG ATA

K N T L Y L Q M N 5 I R A E D T A V Y>

1380 1350 1400 1410 1420
TAC TGT GTA CGG ATC GGC GAA GAC GCG TTG GAC TAC TGG GGA CAG GGG ACC CTT GTG
ATG ACA CAT GCC TAG CCG CTT CTG CGC AAC CTG ATG ACC CCT GTC CCC TGG GAA CAC
¥y ¢ v R I G E D A L D Y W G Q@ G T L V>

1430 1440 1450 1460 1470 1480
ACA GTC TCC TCT GCT TCT ACA AAG GGC CCA TCG GTC TTC CCC CTG GCA CCC TCC TCC
TGT CAG AGG AGA CGA AGA TGT TTC CCG GGT AGC CAG AAG GGG GAC CGT GGG AGG AGG
T v 8 S A s T K 6 P s Vv F P L A P s &

1490 1500 1510 1520 1530 1540
AAG AGC ACC TCT GGG GGC ACA GCG GCC CTG GGC TGC CTG GTC AAG GAC TAC TTC CCC
TTC TCG TGG AGA CCC CCG TGT CGC CGG GAC CCG ACG GAC CAG TTC CTG ATG AAG GGG

K 8§ T S G ¢ T A A L G € L VvV X D ¥ F P>

1550 1560 1570 1580 1590 1600
GAA CCG GTG ACG GTG TCG TGG AAC TCA GGC GCC CTG ACC AGC GGC GTG CAC ACC TTC
CTT GGC CAC TGC CAC AGC ACC TTG AGT CCG CGG GAC TGG TCG CCG CAC GTG TGG AAG
E P V T Vv S W N 8§ 6 A L T S G VvV H T F>

1610 1620 1630 1640 1650
CCG GCT GTC CTA CAG TCC TCA GGA CTC TAC TCC CTC AGC AGC GTG GTG ACC GTG CCC
GGC CGA CAG GAT GTC AGG AGT CCT GAG ATG AGG GAG TCG TCG CAC CAC TGG CAC GGG
P A V L Q S8 S G L Y § L S 5 v v T VvV P>

1660 1670 1680 1690 1700 1710

TCC AGC AGC TTG GGC ACC CAG ACC TAC ATC TGC AAC GTG RAT CAC ARG CCC AGC AAC

AGG TCG TCG AAC CCG TGG GTC TGG ATG TAG ACG TTG CAC TTA GTG TTC GGG TCG TTG
s ] S L G T @ T Y I C N vV N H K P s N

1720 1730 1740 1750 1760 1770
ACC AAG GTC GAC AAG AAA GTT GAG CCC AAA TCT TGT GAC ARA ACT CAC ACA TGC GCC
TGG TTC CAG CTG TTC TTT CAA CTC GGG TTT AGA ACA CTG TTT TGA GTG TGT ACG CGG

T K V Db K K v E P K s C D K T H T C 2
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1780 1790 1800 1810 1820 1830 1840
GCG TGA TGA GGATCCAAGC TTGCGGCCGC GAATTCACTG GCCGTCGTTT TACAACGTCG TGACTGGGAA

CGC ACT ACT CCTAGGTTCG AACGCCGGCG CTTAAGTGAC CGGCAGCAAR ATGTTGCAGC ACTGACCCTT
A *

1850 1860 1870 1880 1890 1900 1910
AACCCTGGCG TTACCCARCT TAATCGCCTT GCAGCACATC CCCCTTTCGC CAGCTCGCGT AATAGCGAAG
TTGGGACCGC AATGGGTTGA ATTAGCGGAA CGTCGTGTAG GGGGAAAGCG GTCGAGCGCA TTATCGCTTC

1920 1930 1940 1950 1960 1870 1980
AGGCCCGCAC CGATCGCCCT TCCCAACAGT TGCGCAGCCT GAATGGCGAA TGGCGCCTGA TGCGGTATTT
TCCGGGCGTG GCTAGCGGGA AGGGTTGTCA ACGCGTCGGA CTTACCGCTT ACCGCGGACT ACGCCATARAA

1990 2000
TCTCCTTACG CATCTGTGCG
AGAGGAATGC GTAGACACGC
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Figure 20: Radioimmunoassay Results
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Figure 21: Protein sequence of gH3-grafted heavy chain

Heavy Chain antibody sequence (SEQ ID NO:57)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATITSGGSY
TYYVDSVKGRFTISRDNAKNTLYLQOMNSLRAEDTAVYYCVRIGEDALDYWGQGTLVT
VSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPA
PEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK*



