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Figure 1
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Figure 4
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Figure 5
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Figure 6
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Figure 7

Lane Sample
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Figure 8
SEQ ID NO: 1 shows the amino acid sequence of CDRH1 of CDP870.
Asp Tyr Gly Met Asn

SEQ ID NO: 2 shows the amino acid sequence of CDRH2 of CDP870
Trp Ile Asn Thr Tyr Ile Gly Glu Pro lle Tyr Ala Asp Ser Val Lys Gly

SEQ ID NO: 3 shows the amino acid sequence of CDRH3 of CDP870.
Gly Tyr Arg Ser Tyr Ala Met Asp Tyr

SEQ ID NO: 4 shows the amino acid sequence of CDRL1 of CDP870.
Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala

SEQ ID NO: 5 shows the amino acid sequence of CDRL2 of CDP870.
Ser Ala Ser Phe Leu Tyr Ser

SEQ ID NO: 6 shows the amino acid sequence of CDRL3 of CDP870.
GIn GIn Tyr Asn Ile Tyr Pro Leu Thr

SEQ ID NO: 7 shows the amino acid sequence of the light chain variable region CDP870
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle
Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala Trp Tyr GIln Gln Lys Pro Gly
Lys Ala Pro Lys Ala Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Tyr Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys GIn Gln Tyr Asn lle Tyr Pro Leu Thr Phe Gly Gln Gly Thr Lys Val

Glu Ile Lys
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SEQ ID NO:8 shows the amino acid sequence of the heavy chain variable region
CDP870.

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser
Cys Ala Ala Ser Gly Tyr Val Phe Thr Asp Tyr Gly Met Asn Trp Val Arg Gln Ala Pro
Gly Lys Gly Leu Glu Trp Met Gly Trp lle Asn Thr Tyr Ile Gly Glu Pro lle Tyr Ala Asp
Ser Val Lys Gly Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr Leu Gln Met
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Arg Ser Tyr
Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO: 9 shows the amino acid sequence of a grafted anti-TNFa Fab CDP870 light
chain.

Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle
Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala Trp Tyr Gln Gln Lys Pro Gly
Lys Ala Pro Lys Ala Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Tyr Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys Gln GIn Tyr Asn Ile Tyr Pro Leu Thr Phe Gly Gln Gly Thr Lys Val
Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin Leu
Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
Val GIn Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser GIn Glu Ser Val Thr Glu
Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys
Ser Phe Asn Arg Gly Glu Cys
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SEQ ID NO: 10 shows the amino acid sequence of a grafted anti-TNFo Fab CDP870
heavy chain.

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser
Cys Ala Ala Ser Gly Tyr Val Phe Thr Asp Tyr Gly Met Asn Trp Val Arg Gln Ala Pro
Gly Lys Gly Leu Glu Trp Met Gly Trp Ile Asn Thr Tyr Ile Gly Glu Pro Ile Tyr Ala Asp
Ser Val Lys Gly Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr Leu Gln Met
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Arg Ser Tyr
Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Ala
Ala

SEQ ID NO: 11 is the nucleotide sequence of his-tagged DsbC.

atgaagaaag gttttatgtt gtttactttg ttagcggcgt tttcaggctt tgctcaggcet
ggtgacgcgg caattcaaca aacgttagcc aaaatgggca tcaaaagcag cgatattcag
iiggcgcctg tagctggcat gaagacagtt ctgactaaca gcggcgtgtt gtacatcacc
éiggatggta aacatatcat tcaggggcca atgtatgacg ttagtggcac ggctccggtce
iiggtcacca ataagatgct gttaaagcag ttgaatgcgc ttgaaaaaga gatgatcgtt
iggaaagcgc cgcaggaaaa acacgtcatc accgtgttta ctgatattac ctgtggttac
iggcacaaac tgcatgagca aatggcagac tacaacgcgc tggggatcac cgtgcecgttat
iiggctttcc cgcgccaggg gctggacagc gatgcagaga aagaaatgaa agctatctgg
igggcgaaag ataaaaacaa agcgtttgat gatgtgatgg caggtaaaag cgtcgcacca
Zigagttgcg acgtggatat tgccgaccat tacgcacttg gcgtccagct tggcgttage
gggactccgg cagttgtgct gagcaatggc acacttgttc cgggttacca gccgccgaaa
Sggatgaaag aatttctcga cgaacaccaa aaaatgacca gcggtaaaca ccatcaccat
720
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SEQ ID NO: 12 is the amino acid sequence of his-tagged DsbC.

MKKGFMLFTL LAAFSGFAQA DDAAIQQTLA KMGIKSSDIQ PAPVAGMKTV LTNSGVLYIT
DDGKHIIQGP MYDVSGTAPV NVTNKMLLKQ LNALEKEMIV YKAPQEKHVI TVFTDITCGY
CHKLHEQMAD YNALGITVRY LAFPRQGLDS DAEKEMKAIW CAKDKNKAFD DVMAGKSVAP
ASCDVDIADH YALGVQLGVS GTPAVVLSNG TLVPGYQPPK EMKEFLDEHQ KMTSGKHHHH
HH

SEQ ID NO: 13 is the sequence of the wild-type spr gene including the signal sequence
which is the first 26 amino acid residues

Met Val Lys Ser Gln Pro Ile Leu Arg Tyr Ile Leu Arg Gly Ile Pro Ala Ile Ala Val Ala
Val Leu Leu Ser Ala Cys Ser Ala Asn Asn Thr Ala Lys Asn Met His Pro Glu Thr Arg
Ala Val Gly Ser Glu Thr Ser Ser Leu Gln Ala Ser Gln Asp Glu Phe Glu Asn Leu Val Arg
Asn Val Asp Val Lys Ser Arg Ile Met Asp Gln Tyr Ala Asp Trp Lys Gly Val Arg Tyr
Arg Leu Gly Gly Ser Thr Lys Lys Gly Ile Asp Cys Ser Gly Phe Val Gln Arg Thr Phe Arg
Glu GIn Phe Gly Leu Glu Leu Pro Arg Ser Thr Tyr Glu Gln Gln Glu Met Gly Lys Ser
Val Ser Arg Ser Asn Leu Arg Thr Gly Asp Leu Val Leu Phe Arg Ala Gly Ser Thr Gly
Arg His Val Gly lIle Tyr Ile Gly Asn Asn Gln Phe Val His Ala Ser Thr Ser Ser Gly Val
Ile Tle Ser Ser Met Asn Glu Pro Tyr Trp Lys Lys Arg Tyr Asn Glu Ala Arg Arg Val Leu
Ser Arg Ser

SEQ ID NO: 14 is the sequence of the wild-type spr gene without the signal sequence.
Cys Ser Ala Asn Asn Thr Ala Lys Asn Met His Pro Glu Thr Arg Ala Val Gly Ser Glu
Thr Ser Ser Leu Gln Ala Ser Gln Asp Glu Phe Glu Asn Leu Val Arg Asn Val Asp Val
Lys Ser Arg Ile Met Asp GIn Tyr Ala Asp Trp Lys Gly Val Arg Tyr Arg Leu Gly Gly Ser
Thr Lys Lys Gly Ile Asp Cys Ser Gly Phe Val Gln Arg Thr Phe Arg Glu GIn Phe Gly
Leu Glu Leu Pro Arg Ser Thr Tyr Glu Gln Gln Glu Met Gly Lys Ser Val Ser Arg Ser Asn
Leu Arg Thr Gly Asp Leu Val Leu Phe Arg Ala Gly Ser Thr Gly Arg His Val Gly lle Tyr
Ile Gly Asn Asn Gin Phe Val His Ala Ser Thr Ser Ser Gly Val Ile Ile Ser Ser Met Asn
Glu Pro Tyr Trp Lys Lys Arg Tyr Asn Glu Ala Arg Arg Val Leu Ser Arg Ser
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SEQ ID NO: 15 is the DNA sequence of a mutated knockout Tsp gene including the 6
nucleotides ATGAAT upstream of the start codon.

atgaattcgt ttttaggctt accgegttag ctggectget tgcaatagea ggecagacat 60
taattgtaga agatatcacg cgtgctgatc aaattccggt attaaaggaa gagacgcage 120
atgcgacggt aagtgagcgce gtaacgtcge gettcacceg ttctcattat cgecagtteg 180
acctcgatca ggcattttcg gecaaaatct ttgaccgeta cetgaatetg ctegattaca 240
gecacaacgt getgetggea agegatgttg aacagttcge gaaaaagaaa accgagttag 300
gegatgaact gegttcagge aaactcgacg ttttctacga tctctacaat ctggegcaaa 360
agcgcecgttt tgagegttac cagtacgett tgtcggtact ggaaaageeg atggatttca 420
ccggeaacga cacttataac cttgaccgea gecaaagegec ctggeegaaa aacgaggetg 480
agttgaacgc getgtgggac agtaaagtca aattcgacga gttaagectg aagetgacag 540
gaaaaacgga taaagaaatt cgtgaaaccc tgactcgeeg ctacaaattt gecattegtc 600
gtctggegea aaccaacage gaagatgttt tetcgetgge aatgacggeg tttgegegtg 660
aaatcgaccc geataccaac tatctttcce cgegtaatac cgaacagttc aacactgaaa 720
tgagtttgtc gctggaaggt attggcgeag tgetgeaaat ggatgatgac tacacegtta 780
tcaattcgat ggtggcaggt ggtccggeag cgaagagtaa agctatcage gttggtgaca 840
aaattgtcgg tgttggtcaa acaggcaage cgatggttga cgtgattgge tggegtettg 900
atgatgtggt tgccttaatt aaagggccga agggeagtaa agttcgtctg gaaattttac 960
ctgctggtaa agggaccaag accegtactg taacgttgac ccgtgaacgt attcgtctcg 1020
aagaccgcge ggttaaaatg tcggtgaaga ccgteggtaa agagaaagte ggegtgetgg 1080
atattccggg cttctatgtg ggtttgacag acgatgtcaa agtgcaactg cagaaactgg 1140
aaaaacagaa tgtcagcage gtcatcatcg acctgcegtag caatggeggt ggggegttaa 1200
ctgaagccgt atcgetctee ggtetgttta ttectgeggg teccattgtt caggtecgeg 1260
ataacaacgg caaggttcgt gaagatagcg ataccgacgg acaggttttc tataaaggee 1320
cgetggtggt getggttgac cgettcagtg cttcggcette agaaatcetit gcecgeggeaa 1380
tgcaggatta cggtegtgeg ctggttgtgg gtgaaccgac gtttggtaaa ggeacegttc 1440
agcaataccg ttcattgaac cgtatttacg atcagatgtt acgtcctgaa tggeccagege 1500
tgggttctgt geagtacacg atccagaaat tctatcgegt taacggegge agtacgcaac 1560
gtaaaggcgt aacgccagac atcatcatge cgacgggtaa tgaagaaacg gaaacgggtg 1620
agaaattcga agataacgcg ctgeegtggg atagcattga tgecegegact tatgtgaaat 1680
caggagattt aacggecttt gaaccggagc tgetgaagga acataatgeg cgtatcgega 1740



13/14

aagatcctga gttccagaac atcatgaagg atatcgcgeg cttcaacget atgaaggaca 1800
agcgcaatat cgtttctctg aattacgetg tgegtgagaa agagaataat gaagatgatg 1860
cgacgcgtct ggegegtttg aacgaacget ttaaacgega aggtaaaccg gagttgaaga 1920
aactggatga tctaccgaaa gattaccagg agccggatce ttatctggat gagacggtga 1980
atatcgcact cgatctggeg aagcttgaaa aagecagace cgeggaacaa cecgeteecg 2040

tcaagtaa 2048

SEQ ID NO: 16 shows the oligonucleotide cassette encoding intergenic sequence 2
(1GS2) for E. coli Fab expression.

gagctcacca gtaacaaaaa gttttaatag aggggagtot taaaatgaag aagactgceta 60
tagcaattg 69
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Figure 9
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