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Figure 2 Feed Rate Variation Experiments
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Figure 6 Western Blot Under Non-Reducing Conditions for a 20 L Pilot Scale Batch
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1 — His-tag positive control (DsbC)
2 - 30°C small scale extract

3 -60°C small scale extract

4 - Supernatant of heavy phase

5 — Light phase

6 — Post buffer addition

7 — Post extraction

8 — Post extract centrifugation

9 — Post filtration
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Figure 7A  Mutation in Various Genes
Wild type ptr (protease 11T) 5’ (SEQ ID NOs 81 and 82)

M P R &8 T W F K A L L L L V
TGA ATG CCC CGC AGC ACC TGG TTC AAAGCATTATTG TTG TTAGTT

A L W A P L S
GCC CTT TGG GCA CCC TTA AGT

Mutated A ptr (protease I111) 5> (SEQ ID NOs 79 and 80)

ot P o o i P o o

o P R 8 T W F K A L L L L V
TGA ATTCCC CGC AGC ACCTGG TTC AAAGCATTATIGTTGTTAGTT

P o s ok i P

A L W A H * C
GCCCTTTGG GCA CATTAA TCGT

Figure 7B

Wild type Tsp 5° (SEQ ID NOs 75 and 76)

M N M F F R L T A L A G L L A
ATGAAC ATGTTIT TTTAGG CTT ACC GCG TTA GCT GGC CTG CTT GCA

I A G Q T F A
ATA GCA GGC CAG ACCTTC GCT

Mutated A Tsp 5’ (SEQ ID NOs 77 and 78)
EcoR |
M N S8 F L G L P R * L A C L Q
ATGAAT TCGTTT TTAGGC TTACCG CGT TAG CTG GCC TGC TTG CAA

Ase |

*Q A R H * L
TAG CAG GCC AGACATTAATTG
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Figure 7C
Wild type DegP

202 D A A | N R G N 8§ G G
949 GAT GCA GCG ATC AAC CGT GGT AAC TCC GGT GGT

Mutated DegP S210A

i o P o g

202 D A A I N R G N A G G
949 GAT GCA GCG ATT AAT CGT GGT AAC GCC GGT GGT

Figure 7D Gene Insertion

EcoRli
Ndel

| [Emte | [nd | __
+

EcoRl FKpA Ndel

EcoRl Ndel

[ [ w ]_]nd | ARG I_—(

Asel ATTAAT(G)
Ndel CATATG Asel skp Ndel
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FIGURE 8A SEQ ID NO:1 is the DNA sequence of the wild-type Tsp gene including the 6
nucleotides ATGAAC upstream of the start codon.

ATGAACATGTTTTTTAGGCTTACCGCGTTAGCTGGCCTGCTTGCAATAGCAGGCCAGACCTTCGCTGTAGAA
GATATCACGCGTGCTGATCAAATTCCGGTATTAAAGGAAGAGACGCAGCATGCGACGGTAAGTGAGCGCGTA
ACGTCGCGCTTCACCCGTTCTCATTATCGCCAGTTCGACCTCGATCAGGCATTTTCGGCCAARATCTTTGAC
CGCTACCTGAATCTGCTCGATTACAGCCACAACGTGCTGCTGGCAAGCGATGTTGAACAGTTCGCGARARAAG
AAAACCGAGTTAGGCGATGAACTGCGTTCAGGCAAACTCGACGTTTTCTACGATCTCTACAATCTGGCGCAA
AAGCGCCGTTTTGAGCGTTACCAGTACGCTTTGTCGGTACTGGAAARAGCCGATGGATTTCACCGGCAACGAC
ACTTATAACCTTGACCGCAGCAAAGCGCCCTGGCCGARARACGAGGCTGAGTTGAACGCGCTGTGGGACAGT
AAAGTCAAATTCGACGAGTTAAGCCTGAAGCTGACAGGAAAAACGGATAAAGAAATTCGTGAAACCCTGACT
CGCCGCTACAAATTTGCCATTCGTCGTCTGGCGCAAACCAACAGCGAAGATGTTTTCTCGCTGGCAATGACG
GCGTTTGCGCGTGAAATCGACCCGCATACCAACTATCTTTCCCCGCGTAATACCGAACAGTTCAACACTGAA
ATGAGTTTGTCGCTGCAAGGTATTGGCGCAGTGCTGCAAATGGATGATGACTACACCGTTATCAATTCGATG
GTGGCAGGTGGTCCGGCAGCGAAGAGTAAAGCTATCAGCGTTGGTGACAARATTGTCGGTGTTGGTCAAACA
GGCAAGCCGATGGTTGACGTGATTGGCTGGCGTCTTGATGATGTGGTTGCCTTAATTAAAGGGCCGAAGGGC
AGTAAAGTTCGTCTGGAAATTTTACCTGCTGGTAAAGGGACCAAGACCCGTACTGTAACGTTGACCCGTGAA
CGTATTCGTCTCGAAGACCGCGCGGTTAAAATGTCGGTGAAGACCGTCGGTAAAGAGAAAGTCGGCGTGCTG
GATATTCCGGGCTTCTATGTGGGTTTGACAGACGATGTCAAAGTGCAACTGCAGARACTGGAAAAACAGAAT
GTCAGCAGCGTCATCATCGACCTGCGTAGCAATGGCGGTGGGGCGTTAACTGAAGCCGTATCGCTCTCCGGT
CTGTTTATTCCTGCGGGTCCCATTGTTCAGGTCCGCGATAACAACGGCAAGGTTCGTGAAGATAGCGATACC
GACGGACAGGTTTTCTATAAAGGCCCGCTGGTGGTGCTGGTTGACCGCTTCAGTGCTTCGGCTTCAGAAATC
TTTGCCGCGGCAATGCAGGATTACGGTCGTGCGCTGGTTGTGGGTGARCCGACGTTTGGTAAAGGCACCGTT
CAGCAATACCGTTCATTGAACCGTATTTACGATCAGATGTTACGTCCTGAATGGCCAGCGCTGGGTTCTGTG
CAGTACACGATCCAGAAATTCTATCGCGTTAACGGCGGCAGTACGCAACGTAAAGGCGTAACGCCAGACATC
ATCATGCCGACGGGTAATGAAGAAACGGAAACGGGTGAGAAATTCGAAGATAACGCGCTGCCGTGGGATAGC
ATTGATGCCGCGACTTATGTGAAATCAGGAGATTTAACGGCCTTTGAACCGGAGCTGCTGAAGGAACATAAT
GCGCGTATCGCGAAAGATCCTGAGTTCCAGAACATCATGAAGGATATCGCGCGCTTCAACGCTATGAAGGAC
AAGCGCAATATCGTTTCTCTGAATTACGCTGTGCGTGAGAAAGAGAATAATGAAGATGATGCGACGCGTCTG
GCGCGTTTGAACGAACGCTTTAAACGCGAAGGTAAACCGGAGTTGAAGAAACTGGATGATCTACCGAAAGAT
TACCAGGAGCCGGATCCTTATCTGGATGAGACGGTGAATATCGCACTCGATCTGGCGAAGCTTGAAAAAGCC
AGACCCGCGGAACAACCCGCTCCCGTCAAGTAA

FIGURE 8B SEQ ID NO:2 is the amino acid sequence of the wild-type Tsp protein.

MFFRLTALAGLLAIAGQTFAVEDITRADQIPVLKEETQHATVSERVTSRETRSHYRQFDL.DQAFSAKIFDRY
LNLLDYSHNVLLASDVEQFAKKKTELGDELRSGKLDVEFYDLYNLAQKRREFERYQYALSVLEKPMDFTGNDTY
NLDRSKAPWPKNEAELNALWDSKVKEDELSLKLTGKTDKEIRETLTRRYKFATRRLAQTNSEDVESLAMTAF
AREIDPHTNYLSPRNTEQFNTEMSLSLEGIGAVLOMDDDYTVINSMVAGGPAAKSKAISVGDKIVGVGQTGK
PMVDVIGWRLDDVVALIKGPKGSKVRLEILPAGKGTKTRTVTLTRERIRLEDRAVKMSVKTVGKEKVGVLDI
PGFYVGLTDDVKVQLOKLEKQNVSSVIIDLRSNGGGALTEAVSLSGLFIPAGPIVQVRDNNGKVREDSDT DG
QVEFYKGPLVVLVDRESASASEIFAAAMODYGRALVVGEPTFGKGTVQQYRSLNRIYDQMLRPEWPALGSVQY
TIQKFYRVNGGSTQRKGVTPDIIMPTGNEETETGEKFEDNALPWDSIDAATYVKSGDLTAFEPELLKEHNAR
IAKDPEFQNIMKDIARENAMKDKRNIVSLNYAVREKENNEDDATRLARLNERFKREGKPELKKLDDLPKDYQ
EPDPYLDETVNIALDLAKLEKARPAEQPAPVK*
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FIGURE 8C
SEQ ID NO:3 is the DNA sequence of a mutated knockout Tsp gene including the 6 nucleotides
ATGAAT upstream of the start codon.

ATGAATTCGTTTTTAGGCTTACCGCGTTAGCTGGCCTGCTTGCAATAGCAGGCCAGACATTAATTGTAGAAG
ATATCACGCGTGCTGATCAAATTCCGGTATTARAGGAAGAGACGCAGCATGCGACGGTAAGTCAGCGCGTAA
CGTCGCGCTTCACCCGTTCTCATTATCGCCAGTTCGACCTCGATCAGGCATTTTCGGCCAAAATCTTTGACC
GCTACCTGAATCTGCTCGATTACAGCCACAACGTGCTGCTGGCAAGCGATGT TGAACAGTTCGCGAAARAAGA
AAACCGAGTTAGGCGATGAACTGCGTTCAGGCAAARCTCGACGTTTTCTACGATCTCTACAATCTGGCGCAAA
AGCGCCGTTTTGAGCGTTACCAGTACGCTTTGTCGGTACTGGAARAAGCCGATGGATTTCACCGGCAACGACA
CTTATAACCTTGACCGCAGCAAAGCGCCCTGGCCGAAAAACGAGGCTGAGTTGAACGCGCTGTGGGACAGTA
AAGTCAAATTCGACGAGTTAAGCCTGAAGCTGACAGGAAAAACGGATAAAGAAATTCGTGAAACCCTGACTC
GCCGCTACAAATTTGCCATTCGTCGTCTGGCGCAAACCAACAGCGAAGATGTTTTCTCGCTGGCAATGACGG
CGTTTGCGCGTGAAATCGACCCGCATACCAACTATCTTTCCCCGCGTAATACCGAACAGTTCAACACTGAAA
TGAGTTTGTCGCTGGAAGGTATTGGCGCAGTGCTGCARATGGATGATGACTACACCGTTATCAATTCGATGG
TGGCAGGTGGTCCGGCAGCGARGAGTAAAGCTATCAGCGTTGGTGACAARATTGTCGGTGTTGGTCAAACAG
GCAAGCCGATGGTTGACGTGATTGGCTGGCGTCTTGATGATGTGGTTGCCTTAATTAAAGGGCCGAAGGGCA
GTAAAGTTCGTCTGGAAATTTTACCTGCTGGTAARAGGGACCAAGACCCGTACTGTAACGTTGACCCGTGAAC
GTATTCGTCTCGAAGACCGCGCGGTTAAAATGTCGGTGAAGACCGTCGGTAAAGAGAAAGTCGGCGTGCTGG
ATATTCCGGGCTTCTATGTGGGTTTGACAGACGATGTCAAAGTGCAACTGCAGAAACTGGAARAAACAGAATG
TCAGCAGCGTCATCATCGACCTGCGTAGCAATGGCGGTGGGGCGTTAACTGAAGCCGTATCGCTCTCCGGTC
TGTTTATTCCTGCGGGTCCCATTGTTCAGGTCCGCGATAACAACGGCAAGGTTCGTGAAGATAGCGATACCG
ACGGACAGGTTTTCTATAAAGGCCCGCTGGTGGTGCTGGTTGACCGCTTCAGTGCTTCGGCTTCAGAAATCT
TTGCCGCGGCAATGCAGGATTACGGTCGTGCGCTGGTTGTGGGTGAACCGACGTTTGGTAARAGGCACCGTTC
AGCAATACCGTTCATTGAACCGTATTTACGATCAGATGTTACGTCCTGAATGGCCAGCGCTGGGTTCTGTGC
AGTACACGATCCAGAAATTCTATCGCGTTAACGGCGGCAGTACGCAACGTAARAGGCGTAACGCCAGACATCA
TCATGCCGACGGGTAATGAAGARACGGAAACGGGTGAGAAATTCGAAGATAACGCGCTGCCGTGGGATAGCA
TTGATGCCGCGACTTATGTGAAATCAGGAGATTTAACGGCCTTTGCAACCGGAGCTGCTGAAGGAACATAATG
CGCGTATCGCGARAGATCCTGAGTTCCAGAACATCATGAAGGATATCGCGCGCTTCAACGCTATGAAGGACA
AGCGCAATATCGTTTCTCTGAATTACGCTGTGCGTGAGAAAGAGAATAATGAAGATGATGCGACGCGTCTGG
CGCGTTTGAACGAACGCTTTAAACGCGAAGGTAAACCGGAGTTGAAGAAACTGGATGATCTACCGAAAGATT
ACCAGGAGCCGGATCCTTATCTGGATGAGACGGTGAATATCGCACTCGATCTGGCGAAGCTTGAARAAGCCA
GACCCGCGGAACAACCCGCTCCCGTCAAGTAA

SEQ ID NO:4 is the DNA sequence of the wild-type Protease I gene.

ATGCCCCGCAGCACCTGGTTCARAGCATTATTGTTGTTAGTTGCCCTTTGGGCACCCTTAAGTCAGGCAGAA
ACGGGATGGCAGCCGATTCAGGAAACCATCCGTARAAGTGATAAAGATAACCGCCAGTATCAGGCTATACGT
CTGGATAACGGTATGGTGGTCTTGCTGGTTTCTGATCCGCAGGCAGTTAAATCGCTCTCGGCGCTGGTGGTG
CCCGTTGGGTCGCTGGAAGATCCCGAGGCGTACCAGGGGCTGGCACATTACCTTGAACATATGAGTCTGATG
GGGTCGAAAAAGTACCCGCAGGCTGACAGTCTGGCCGAATATCTCAAAATGCACGGCGGTAGTCACAATGCC
AGCACTGCGCCGTATCGCACGGCTTTCTATCTGGAAGTTGAGAACGACGCCTTGCCTGGTGCGGTAGACCGC
CTGGCCGATGCTATTGCTGAACCTTTGCTCGACAAGAAATATGCCGAACGTGAGCGTAATGCGGTGAACGCT
GAATTAACCATGGCGCGTACGCGTGACGGGATGCGCATGGCACAGGTCAGCGCAGAAACCATTAACCCGGCA
CACCCCGGTTCARAGTTTTCTGGTGGTAACCTCGAAACTTTAAGCGACAAACCTGGTAATCCGGTGCAGCAG
GCGCTGAAAGATTTCCACGAGAAGTACTATTCCGCCAATTTGATGAAGGCGGTTATTTACAGTAATAAACCG
CTGCCGGAGTTGGCARRAAATGGCGGCGGACACCTTTGGTCGCGTGCCGAACAAAGAGAGCARAAAACCGGAA
ATCACCGTGCCGGTAGTCACCGACGCGCAAAAGGGCATTATCATTCATTACGTCCCTGCGCTGCCGCGTAAA
GTGTTGCGCGTTGAGTTTCGCATCGATAACAACTCAGCGAAGTTCCGTAGTAAAACCGATGAATTGATTACC
TATCTGATTGGCAATCGCAGCCCAGGTACACTTTCTGACTGGCTGCARAAGCAGGGATTAGTTGAGGGCATT
AGCGCCAACTCCGATCCTATCGTCAACGGCAACAGCGGCGTATTAGCGATCTCTGCGTCTTTAACCGATARAA
GGCCTGGCTAATCGCGATCAGGTTGTGGCGGCAATTTTTAGCTATCTCAATCTGTTACGTGAAAAAGGCATT
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FIGURE 8C continued
GATAAACAATACTTCGATGAACTGGCGAATGTGCTGGATATCGACTTCCGTTATCCGTCGATCACCCGTGAT
ATGGATTACGTCGAATGGCTGGCAGATACCATGATTCGCGTTCCTGTTGAGCATACGCTGGATGCAGTCAAT
ATTGCCGATCGGTACGATGCTAAAGCAGTAAAGGAACGTCTGGCGATGATGACGCCGCAGARATGCGCGTATC
TGGTATATCAGCCCGARAGAGCCGCACAACAAAACGGCTTACTTTGTCGATGCGCCGTATCAGGTCGATAAA
ATCAGCGCACAAACTTTCGCCGACTGGCAGARAAAAAGCCGCCGACATTGCGCTCTCTTTGCCAGAGCTTAAC
CCTTATATTCCTGATGATTTCTCGCTGATTAAGT CAGAGAAGAAATACGACCATCCAGAGCTGATTGTTGAT
GAGTCGAATCTGCGCGTGGTGTATGCGCCAAGCCGTTATTTTGCCAGCGAGCCCAAAGCTGATGTCAGCCTG
ATTTTGCGTAATCCGAAAGCCATGGACAGCGCCCGCAATCAGGTGATGTTTGCGCTCAATGATTATCTCGCA
GGGCTGGCGCTTGATCAGTTAAGCAACCAGGCGTCGGTTGGTGGCATAAGTTTTTCCACCAACGCTAACAAC
GGCCTTATGGTTAATGCTAATGGTTACACCCAGCGTCTGCCGCAGCTGTTCCAGGCATTGCTCGAGGGGTAC
TTTAGCTATACCGCTACGGAAGATCAGCTTGAGCAGGCGAAGTCCTGGTATAACCAGATGATGGATTCCGCA
GAAAAGGGTAAAGCGTTTGAGCAGGCGATTATGCCCGCGCAGATGCTCTCGCAAGTGCCGTACTTCTCGCGA
GATGAACGGCGTAAAATTTTGCCCTCCATTACGTTGAAAGAGGTGCTGGCCTATCGCGACGCCTTARARATCA
GGGGCTCGACCAGAGTTTATGGTTATCGGCAACATGACCGAGGCCCAGGCAACAACGCTGGCACGCGATGTG
CAAAAACAGTTGGGCGCTGATGGTTCAGAGTGGTGTCGAAACARAGAT GTAGTGGTCGATAAAAAACAATCC
GTCATCTTTGAAAARAGCCGGTAACAGCACCGACTCCGCACTGGCAGCGGTATTTGTACCGACTGGCTACGAT
GAATACACCAGCTCAGCCTATAGCTCTCTGTTGGGGCAGATCGTACAGCCGTGGTTCTACAATCAGTTGCGT
ACCGAAGAACAATTGGGCTATGCCGTGTTTGCGTTTCCAATGAGCGTGGGGCGTCAGTGGGGCATGGGCTTC
CTTTTGCAAAGCAATGATAAACAGCCTTCATTCTTGTGGGAGCGTTACAAGGCGTTTTTCCCAACCGCAGAG
GCAAAATTGCGAGCGATGAAGCCAGATGAGTTTGCGCAAATCCAGCAGGCGGTAATTACCCAGATGCTGCAG
GCACCGCAAACGCTCGGCGAAGAAGCATCGAAGTTAAGTARAGATTTCGATCGCGGCAATATGCGCTTCGAT
TCGCGTGATAAAATCGTGGCCCAGATAAAACTGCTGACGCCGCAAAAACTTGCTGATTTCTTCCATCAGGCG
GTGGTCGAGCCGCAAGGCATGGCTATTCTGTCGCAGATTTCCGGCAGCCAGAACGGGARAAGCCGAATATGTA
CACCCTGAAGGCTGGAAAGTGTGGGAGAACGTCAGCGCGTTGCAGCAAACAATGCCCCTGATGAGTGAAAAG
BATGAGTGA

SEQ ID NO:5 is the amino acid sequence of the wild-type Protease III protein.

MPRSTWFKALLLLVALWAPLSQAETGWQPIQETIRKSDKDNRQYQAIRLDNGMVVLLVSDPQAVKSLSALVV
PVGSLEDPEAYQGLAHYLEHMS LMGSKKYPQADSLAEY LKMHGGSHNASTAPYRTAFYLEVENDALPGAVDR
LADATAEPLLDKKYAERERNAVNAELTMARTRDGMRMAQVSAET INPAHPGSKFSGGNLETLSDKPGNPVQQ
ALKDFHEKYYSANLMKAVIYSNKPLPELAKMAADTEGRVPNKESKKPETITVPVVTDAQKGIIIHYVPALPRK
VLRVEFRIDNNSAKFRSKTDELITYLIGNRSPGTLSDWLQKQGLVEGISANSDPIVNGNSGVLAISASLTDK
GLANRDQVVAAIFSYLNLLREKGIDKQYFDELANVLDIDFRYPSTTRDMDYVEWLADTMIRVPVEHTLDAVN
IADRYDAKAVKERLAMMTPONARIWYISPKEPHNKTAYFVDAPYQVDKISAQTFADWQKKAADIALSLPELN
PYIPDDFSLIKSEKKYDHPELIVDESNLRVVYAPSRYFASEPKADVSLILRNPKAMDSARNQVMFALNDYLA
GLALDQLSNQASVGGISFSTNANNGLMVNANGYTQRLPQLFQALLEGYFSYTATEDQLEQAKSWYNQMMDSA
EKGKAFEQATMPAQMLSQVPYFSRDERRKILPSITLKEVLAYRDALKSGARPEFMVIGNMTEAQATTLARDV
QKQLGADGSEWCRNKDVVVDKKQSVIFEKAGNSTDSALAAVEVPTGYDEYTSSAYSSLLGQIVQPWFYNQLR
TEEQLGYAVEFAFPMSVGRQWGMGELLOSNDKQPSFLWERYKAFFPTAEAKLRAMKPDEFAQIQQAVI TOMLO
APQTLGEEASKLSKDFDRGNMREDSRDKIVAQIKLLTPOKLADFFHQAVVEPQGMAILSQISGSONGKARYV
HPEGWKVWENVSALQQTMPLMSEKNE *
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FIGURE 8D

SEQ ID NO:6 is the DNA sequence of a mutated knockout Protease III gene.

ATTCCCCGCAGCACCTGGTTCAAAGCATTATTGTTGTTAGTTGCCCTTTGGGCACATTAATGTCAGGCAGAA
ACGGGATGGCAGCCGATTCAGGAAACCATCCGTARAAGTGATAAAGATAACCGCCAGTATCAGGCTATACGT
CTGGATAACGGTATGGTGGTCTTGCTGGTTTCTGATCCGCAGGCAGTTAAATCGCTCTCGGCGCTGGTGGTG
CCCGTTGGGTCGCTGGAAGATCCCGAGGCGTACCAGGGGCTGGCACATTACCTTGAACATATGAGTCTGATG
GGGTCGAAAAAGTACCCGCAGGCTGACAGTCTGGCCGAATATCTCAAAATGCACGGCGGTAGTCACAATGCC
AGCACTGCGCCGTATCGCACGGCTTTCTATCTGGAAGTTGAGAACGACGCCTTGCCTGGTGCGGTAGACCGC
CTGGCCGATGCTATTGCTGAACCTTTGCTCGACAAGAAATATGCCGAACGTGAGCGTAATGCGGTGAACGCT
GAATTAACCATGGCGCGTACGCGTGACGGGATGCGCATGGCACAGGTCAGCGCAGAARCCATTAACCCGGCA
CACCCCGGTTCAAAGTTTTCTGGTGGTAACCTCGAARCTTTAAGCGACAAACCTGGTAATCCGGTGCAGCAG
GCGCTGRAAAGATTTCCACGAGAAGTACTATTCCGCCAATTTGATGAAGGCGGTTATTTACAGTAATAARACCG
CTGCCGGAGTTGGCAAAAATGGCGGCGGACACCTTTGGTCGCGTGCCGAACAAAGAGAGCAARARACCGGAA
ATCACCGTGCCGGTAGTCACCGACGCGCARAAGGGCATTATCATTCATTACGTCCCTGCGCTGCCGCGTARA
GTGTTGCGCGTTGAGTTTCGCATCGATAACAACTCAGCGAAGTTCCGTAGTARAACCGATGAATTGATTACC
TATCTGATTGGCAATCGCAGCCCAGGTACACTTTCTGACTGGCTGCAAARAGCAGGGATTAGTTGAGGGCATT
AGCGCCAACTCCGATCCTATCGTCAACGGCAACAGCGGCGTATTAGCGATCTCTGCGTCTTTAACCGATAAA
GGCCTGGCTAATCGCGATCAGGTTGTGGCGGCAATTTTTAGCTATCTCAATCTGTTACGTGAAARAGGCATT
GATAAACAATACTTCGATGAACTGGCGAATGTGCTGGATATCGACTTCCGTTATCCGTCGATCACCCGTGAT
ATGGATTACGTCGAATGGCTGGCAGATACCATGATTCGCGTTCCTGTTGAGCATACGCTGGATGCAGTCAAT
ATTGCCGATCGGTACGATGCTAAAGCAGTAAAGGAACGTCTGGCGATGATGACGCCGCAGAATGCGCGTATC
TGGTATATCAGCCCGAAAGAGCCGCACAACARAACGGCTTACTTTGTCGATGCGCCGTATCAGGTCGATARA
ATCAGCGCACARACTTTCGCCGACTGGCAGAAAARAAGCCGCCGACATTGCGCTCTCTTTGCCAGAGCTTARC
CCTTATATTCCTGATGATTTCTCGCTGATTAAGTCAGAGAAGARATACGACCATCCAGAGCTGATTGTTGAT
GAGTCGAATCTGCGCGTGGTGTATGCGCCAAGCCGTTATTTTGCCAGCGAGCCCAAAGCTGATGTCAGCCTG
ATTTTGCGTAATCCGAAAGCCATGGACAGCGCCCGCAATCAGGTGATGTTTGCGCTCAATGATTATCTCGCA
GGGCTGGCGCTTGATCAGTTAAGCAACCAGGCGTCGGTTGGTGGCATAAGTTTTTCCACCAACGCTAACARC
GGCCTTATGGTTAATGCTAATGGTTACACCCAGCGTCTGCCGCAGCTGTTCCAGGCATTGCTCGAGGGGTAC
TTTAGCTATACCGCTACGGAAGATCAGCTTGAGCAGGCGAAGTCCTGGTATAACCAGATGATGGATTCCGCA
GAAAAGGGTAAAGCGTTTGAGCAGGCGATTATGCCCGCGCAGATGCTCTCGCAAGTGCCGTACTTCTCGCGA
GATGAACGGCGTAAAATTTTGCCCTCCATTACGTTGAAAGAGGTGCTGGCCTATCGCGACGCCTTAAAATCA
GGGGCTCGACCAGAGTTTATGGTTATCGGCAACATGACCGAGGCCCAGGCAACAACGCTGGCACGCGATGTG
CAABAACAGTTGGGCGCTGATGGTTCAGAGTGGTGTCGAAACRAACATGTAGTGGTCGATAAAAAACAATCC
GTCATCTTTGAAAAAGCCGGTAACAGCACCGACTCCGCACTGGCAGCGGTATTTGTACCGACTGGCTACGAT
GAATACACCAGCTCAGCCTATAGCTCTCTGTTGGGGCAGATCGTACAGCCGTGGTTCTACAATCAGTTGCGT
ACCGAAGAACAATTGGGCTATGCCGTGTTTGCGTTTCCAATGAGCGTGGGGCGTCAGTGGGGCATGGGCTTC
CTTTTGCAAAGCAATGATAAACAGCCTTCATTCTTGTGGGAGCGTTACAAGGCGTTTTTCCCAARCCGCAGAG
GCAAAATTGCGAGCGATGAAGCCAGATGAGTTTGCGCAAATCCAGCAGGCGGTAATTACCCAGATGCTGCAG
GCACCGCAAACGCTCGGCGAAGAAGCATCGAAGTTAAGTAAAGATTTCGATCGCGGCAATATGCGCTTCGAT
TCGCGTGATAAAATCGTGGCCCAGATAAAACTGCTGACGCCGCARAAACTTGCTGATTTCTTCCATCAGGCG
GTGGTCGAGCCGCAAGGCATGGCTATTCTGTCGCAGATTTCCGGCAGCCAGAACGGGAAAGCCGAATATGTA
CACCCTGAAGGCTGGAAAGTGTGGGAGAACGTCAGCGCGTTGCAGCAAACAATGCCCCTGATGAGTGAAAAG
AATGAGTGA
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FIGURE 8E

SEQ ID NO:7 is the DNA sequence of the wild-type DegP gene.
ATGAAAAAAACCACATTAGCACTGAGTGCACTGGCTCTGAGTTTAGGTTTGGCGTTATCTCCGCTCTCTGCA
ACGGCGGCTGAGACTTCTTCAGCAACGACAGCCCAGCAGATGCCAAGCCTTGCACCGATGCTCGAAAAGGTG
ATGCCTTCAGTGGTCAGCATTAACGTAGAAGGTAGCACAACCGTTAATACGCCGCGTATGCCGCGTAATTTC
CAGCAGTTCTTCGGTGATGATTCTCCGTTCTGCCAGGAAGGTTCTCCGTTCCAGAGCTCTCCGTTCTGCCAG
GGTGGCCAGGGCGGTAATGGTGGCGGCCAGCAACAGARATTCATGGCGCTGGGTTCCGGCGTCATCATTGAT
GCCGATAAAGGCTATGTCGTCACCAACAACCACGTTGTTGATAACGCGACGGTCATTAAAGTTCAACTGAGC
GATGGCCGTAAGTTCGACGCGAAGATGGTTGGCARAGATCCGCGCTCTGATATCGCGCTGATCCAAATCCAG
AACCCGAARAACCTGACCGCAATTAAGATGGCGGATTCTGATGCACTGCGCGTGGGTGATTACACCGTAGCG
ATTGGTAACCCGTTTGGTCTGGGCGAGACGGTAACTTCCGGGATTGTCTCTGCGCTGGGGCGTAGCGGCCTG
AATGCCGAAAACTACGAAAACTTCATCCAGACCGATGCAGCGATCAACCGTGGTAACTCCGGTGGTGCGCTG
GTTAACCTGAACGGCGAACTGATCGGTATCAACACCGCGATCCTCGCACCGGACGGCGGCAACATCGGTATC
GGTTTTGCTATCCCGAGTAACATGGTGAAARAACCTGACCTCGCAGATGGTGGAATACGGCCAGGTGAAACGC
GGTGAGCTGGGTATTATGGGGACTGAGCTGAACTCCGAACTGGCGAAAGCGATGAAAGTTGACGCCCAGCGC
GGTGCTTTCGTAAGCCAGGTTCTGCCTAATTCCTCCGCTGCARAAGCGGGCATTAAAGCGGGTGATGTGATC
ACCTCACTGAACGGTAAGCCGATCAGCAGCTTTGCCGCACTGCGTGCTCAGGTGGGTACTATGCCGGTAGGC
AGCAAACTGACCCTGGGCTTACTGCGCGACGGTAAGCAGGTTAACGTGAACCTGGAACTGCAGCAGAGCAGC
CAGAATCAGGTTGATTCCAGCTCCATCTTCAACGGCATTGAAGGCGCTGAGATGAGCAACAAAGGCAAAGAT
CAGGGCGTGGTAGTGAACAACGTGARARACGGGCACTCCGGCTGCGCAGATCGGCCTGARGAAAGGTGATGTG
ATTATTGGCGCGAACCAGCAGGCAGTGAAAAACATCGCTGAACTGCGTAAAGTTCTCGACAGCAAACCGTCT
GTGCTGGCACTCAACATTCAGCGCGGCGACAGCACCATCTACCTGTTAATGCAGTAA

SEQ ID NO:8 is the amino acid sequence of the wild-type DegP protein.
MKKTTLALSALALSLGLALSPLSATAAETSSATTAQQMPSLAPMLEKVMPSVVSINVEGSTTVNTPRMPRNE
QOFFGDDSPFCQEGSPEFQSSPFCQGGQGGNGGGQOQOKFMALGSGVI IDADKGYVVTNNHVVDNATVIKVQLS
DGRKFDAKMVGKDPRSDIALIQIQNPKNLTAIKMADSDALRVGDYTVAIGNPFGLGETVTSGIVSALGRSGL
NAENYENFIQTDAAINRGNSGGALVNLNGELIGINTAILAPDGGNIGIGFAIPSNMVKNLTSOMVEYGQVKR
GELGIMGTELNSELAKAMKVDAQRGAFVSQVLPNSSAAKAGTKAGDVITSLNGKPISSFAALRAQVGTMPVG
SKLTLGLLRDGKQVNVNLELQQSSQNQVDSSSIFNGIEGAEMSNKGKDQGVVVNNVKTGTPAAQIGLKKGDV
ITIGANQQAVKNIAELRKVLDSKPSVLALNIQRGDSTIYLLMQ

SEQ ID NO:9 is the DNA sequence of a mutated DegP gene.
ATGAAAAAAACCACATTAGCACTGAGTGCACTGGCTCTGAGTTTAGGTTTGGCGTTATCTCCGCTCTCTGCA
ACGGCGGCTGAGACTTCTTCAGCAACGACAGCCCAGCAGATGCCAAGCCTTGCACCGATGCTCGAAAAGGTG
ATGCCTTCAGTGGTCAGCATTAACGTAGAAGGTAGCACAACCGTTAATACGCCGCGTATGCCGCGTAATTTC
CAGCAGTTCTTCGGTGATGATTCTCCGTTCTGCCAGGAAGGTTCTCCGTTCCAGAGCTCTCCGTTCTGCCAG
GGTGGCCAGGGCGGTAATGGTGGCGGCCAGCAACAGARATTCATGGCGCTGGGTTCCGGCGTCATCATTGAT
GCCGATAAAGGCTATGTCGTCACCAACAACCACGTTGTTGATAACGCGACGGTCATTARAGTTCAACTGAGC
GATGGCCGTAAGTTCGACGCGAAGATGGTTGGCAAAGATCCGCGCTCTGATATCGCGCTGATCCARAATCCAG
AACCCGAAAAACCTGACCGCAATTAAGATGGCGGATTCTGATGCACTGCGCGTGGGTGATTACACCGTAGCG
ATTGGTAACCCGTTTGGTCTGGGCGAGACGGTAACTTCCGGGATTGTCTCTGCGCTGGGGCGTAGCGGCCTG
AATGCCGAAAACTACGAAAACTTCATCCAGACCGATGCAGCGATTAATCGTGGTAACGCCGGTGGTGCGCTG
GTTAACCTGAACGGCGAACTGATCGGTATCAACACCGCGATCCTCGCACCGGACGGCGGCAACATCGGTATC
GGTTTTGCTATCCCGAGTAACATGGTGARAAACCTGACCTCGCAGATGGTGGAATACGGCCAGGTGARACGC
GGTGAGCTGGGTATTATGGGGACTGAGCTGAACTCCGAACTGGCGAAAGCGATGAAAGTTGACGCCCAGCGC
GGTGCTTTCGTAAGCCAGGTTCTGCCTAATTCCTCCGCTGCAARAGCGGGCATTAAAGCGGGTGATGTGATC
ACCTCACTGAACGGTAAGCCGATCAGCAGCTTTGCCGCACTGCGTGCTCAGGTGGGTACTATGCCGGTAGGC
AGCAAACTGACCCTGGGCTTACTGCGCGACGGTAAGCAGGTTAACGTGAACCTGGAACTGCAGCAGAGCAGC
CAGAATCAGGTTGATTCCAGCTCCATCTTCAACGGCATTGAAGGCGCTGAGATGAGCAACAAAGGCAAAGAT
CAGGGCGTGGTAGTGAACAACGTGAAAACGGGCACTCCGGCTGCGCAGATCGGCCTGARAGARAGGTGATGTG
ATTATTGGCGCGAACCAGCAGGCAGTGAAAAACATCGCTGAACTGCGTAAAGTTCTCGACAGCAAACCGTCT
GTGCTGGCACTCAACATTCAGCGCGGCGACAGCACCATCTACCTGTTAATGCAGTAR
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FIGURE 8F
SEQ ID NO:10 is the amino acid sequence of a mutated DegP protein.

MKKTTLALSALALSLGLALSPLSATAAETSSATTAQQOMPSLAPMLEKVMPSVVSINVEGSTTVNTPRMPRNE
QQOFFGDDSPFCOEGSPFQSSPFCOGGQGGNGGGQQQOKFMALGSGVIIDADKGYVVTNNHVVDNATVIKVQLS
DGRKFDAKMVGKDPRSDIALIQIQNPKNLTATKMADSDALRVGDYTVAIGNPFGLGETVTSGIVSALGRSGL
NAENYENFIQTDAAINRGNAGGALVNLNGELTGINTAT LAPDGGNIGIGFAIPSNMVKNLTSQMVEYGQVKR
GELGIMGTELNSELAKAMKVDAQRGAFVSQVLPNSSARKAGIKAGDVITSLNGKPISSFAALRAQVGTMPVG
SKLTLGLLRDGKQVNVNLELQQSSQNQVDSSSIFNGIEGAEMSNKGKDQGVVVNNVKTGT PAAQIGLKKGDV
IIGANQQAVKNIAELRKVLDSKPSVLALNIQRGDSTIYLLMQ

SEQ ID NO: 11 is the sequence of the 5 oligonucleotide primer for the region of the mutated DegP
gene comprising the Ase I restriction site.

CTGCCTGCGATTTTCGCCGGAACG

SEQ ID NO: 12 is the sequence of the 3’ oligonucleotide primer for the region of the mutated DegP
gene comprising the Ase I restriction site.

CGCATGGTACGTGCCACGATATCC

SEQ ID NO: 13 is the sequence of the 5> oligonucleotide primer for the region of the mutated Tsp
gene comprising the Ase I restriction site.

GGGAAATGAACCTGAGCAAAACGC

SEQ ID NO: 14 is the sequence of the 3’ oligonucleotide primer for the region of the mutated
Protease III gene comprising the Ase I restriction site.

GGGAAAGGCGGCGGAACCGCCTAG

SEQ ID NO: 15 is the sequence of the 5° oligonucleotide primer for the region of the mutated

Protease III gene comprising the Ase I restriction site.

CTACTGTGCCAGCGGTGGTAATGG

SEQ ID NO: 16 is the sequence of the 3’ oligonucleotide primer for the region of the mutated Tsp
gene comprising the Ase I restriction site.

GCATCATAATTTTCTTTTTACCTC

SEQ ID NO: 17 is the DNA sequence of the wild-type spr gene.
ATGGTCAAATCTCAACCGATTTTGAGATATATCTTGCGCGGGATTCCCGCGATTGCAGTAGCGGTTCTGCTT
TCTGCATGTAGTGCAAATAACACCGCAAAGAATATGCATCCTGAGACACGTGCAGTGGGTAGTGAAACATCA
TCACTGCAAGCTTCTCAGGATGAATTTGAAAACCTGGTTCGTAATGTCGACGTAAAATCGCGAATTATGGAT
CAGTATGCTGACTGGAAAGGCGTACGTTATCGTCTGGGCGGCAGCACTAAARAAGGTATCGATTGTTCTGGT
TTCGTACAGCGTACATTCCGTGAGCAATTTGGCTTAGAACTTCCGCGTTCGACTTACGAACAGCAGGARATG
GGTAAATCTGTTTCCCGCAGTAATTTGCGTACGGGTGATTTAGTTCTGTTCCGTGCCGGTTCAACGGGACGC
CATGTCGGTATTTATATCGGCAACAATCAGTTTGTCCATGCTTCCACCAGCAGTGGTGTTATTATTTCCAGC
ATGAATGAACCGTACTGGAAGAAGCGTTACAACGAAGCACGCCGGGTTCTCAGCCGCAGC
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FIGURE 8G

SEQ ID NO: 18 is the amino acid sequence of the wild-type spr gene including the signal sequence
which is the first 26 amino acid residues.
MVKSQPILRYILRGIPAIAVAVLLSACSANNTAKNMHPETRAVGSETSSLOASQDEFENLVRNVDVKSRIMD
QYADWKGVRYRLGGSTKKGIDCSGFVQRTFREQFGLELPRSTYEQQEMGKSVSRSNLRTGDLVLFRAGSTGR
HVGIYIGNNQFVHASTSSGVIISSMNEPYWKKRYNEARRVLSRS

SEQ ID NO: 19 the non-mutated spr gene without the signal sequence.
CSANNTAKNMHPETRAVGSETSSLQASQDEFENLVRNVDVKSRIMDQYADWKGVRYRLGGSTKKGIDCSGEV
ORTFREQFGLELPRSTYEQQEMGKSVSRSNLRTGDLVLFRAGSTGRHVGIYIGNNQFVHASTSSGVIISSMN
EPYWKKRYNEARRVLSRS

SEQ ID NO: 20 a mutated OmpT sequence comprising D210A and H212A mutations.
ATGCGGGCGAAACTTCTGGGAATAGTCCTGACAACCCCTATTGCGATCAGCTCTTTTGCTTCTACCGAGACT
TTATCGTTTACTCCTGACAACATAAATGCGGACATTAGTCTTGGAACTCTGAGCGGAAAAACAAAAGAGCGT
GTTTATCTAGCCGAAGAAGGAGGCCGAARAGTCAGTCAACTCGACTGGAAATTCAATAACGCTGCAATTATT
AAAGGTGCAATTAATTGGGATTTGATGCCCCAGATATCTATCGGGGCTGCTGGCTGGACAACTCTCGGCAGC
CGAGGTGGCAATATGGTCGATCAGGACTGGATGGATTCCAGTAACCCCGGAACCTGGACGGATGAAAGTAGA
CACCCTGATACACAACTCAATTATGCCAACGRAATTTGATCTGAATATCAAAGGCTGGCTCCTCAACGAACCC
AATTACCGCCTGGGACTCATGGCCGGATATCAGGAAAGCCGTTATAGCTTTACAGCCAGAGGTGGTTCCTAT
ATCTACAGTTCTGAGGAGGGATTCAGAGATGATATCGGCTCCTTCCCGAATGGAGARAAGAGCAATCGGCTAC
AAACAACGTTTTAAAATGCCCTACATTGGCTTGACTGGAAGTTATCGTTATGAAGATTTTGAACTCGGTGGC
ACATTTAAATACAGCGGCTGGGTGGAATCATCTGATAACGCTGAAGCTTATGACCCGGGAAAAAGAATCACT
TATCGCAGTAAGGTCAAAGACCAAAATTACTATTCTGTTGCAGTCAATGCAGGTTATTACGTCACACCTAAC
GCAAAAGTTTATGTTGAAGGCGCATGGAATCGGGTTACGAATARAAAAGGTAATACTTCACTTTATGATCAC
AATAATAACACTTCAGACTACAGCAAAAATGGAGCAGGTATAGAAAACTATAACTTCATCACTACTGCTGGT
CTTAAGTACACATTTTAA

SEQ ID NO: 21 a mutated OmpT sequence comprising D210A and H212A mutations.
MRAKLLGIVLTTPIAISSFASTETLSETPDNINADISLGTLSGKTKERVYLAEEGGRKVSQLDWKENNAAT T
KGAINWDLMPQISIGAAGWTTLGSRGGNMVDQDWMDSSNPGTWTDESRHPDTQLNYANEFDLNIKGWLLNEP
NYRLGLMAGYQESRYSFTARGGSYIYSSEEGFRDDIGSFPNGERAIGYKQRFKMPYIGLTGSYRYEDFELGG
TFKYSGWVESSDNAEAYDPGKRITYRSKVKDQONYYSVAVNAGYYVTPNAKVYVEGAWNRVTNKKGNTSLYDH
NNNTSDYSKNGAGIENYNFITTAGLKYTE

SEQ ID NO: 22 is the nucleotide sequence of a mutated knockout OmpT sequence.
ATTCGGGCGAAACTTCTGGGAATAGTCCTGACAACCCCTATTGCGATCAGCTCTTTTGCTTCTACCGAGACT
TTATCGTTTACTCCTGACAACATAAATGCGGACATTAGTCTTGGAACTCTGAGCGGAAARACAAAAGAGCGT
GTTTATCTAGCCGAAGAAGGAGGCCGAAAAGTCAGTCAACTCGACTGGAAATTCAATAACGCTGCAATTATT
AAAGGTGCAATTAATTGGGATTTGATGCCCCAGATATCTATCGGGGCTGCTGGCTGGACAACTCTCGGCAGC
CGAGGTGGCAATATGCTCGATCAGGACTGGATGGATTCCAGTAACCCCGGAACCTGGACGGATGAAAGTAGA
CACCCTGATACACAACTCAATTATGCCAACGAATTTGATCTGAATATCARAGGCTGGCTCCTCAACGAACCC
AATTACCGCCTGGGACTCATGGCCGGATATCAGGAAAGCCGTTATAGCTTTACAGCCAGAGGTGGTTCCTAT
ATCTACAGTTCTGAGGAGGGATTCAGAGATGATATCGGCTCCTTCCCGAATGGAGAAAGAGCAATCGGCTAC
AAACAACGTTTTAAAATGCCCTACATTGGCTTGACTGGAAGTTATCGTTATGAAGATTTTGAACTCGGTGGC
ACATTTAAATACAGCGGCTGGGTGGAATCATCTGATAACGATGAACACTATGACCCGGGARAAAGAATCACT
TATCGCAGTAAGGTCAAAGACCAAAATTACTATTCTGTTGCAGTCAATGCAGGTTATTACGTCACACCTAAC
GCAAAAGTTTATGTTGAAGGCGCATGGAATCGGGTTACGAATAAAAAAGGTAATACTTCACTTTATGATCAC
AATAATAACACTTCAGACTACAGCAAAAATGGAGCAGGTATAGAAARACTATAACTTCATCACTACTGCTGGT
CTTAAGTACACATTTTAA



WO 2013/171156 17/24 PCT/EP2013/059803

FIGURE 8H

SEQ ID NO: 23 shows the sequence of the OmpA oligonucleotide adapter.
CGATTGAATGGAGAACTTGAATTCGGGCGAARACTTCTGGGAATAG

SEQ ID NO: 24 shows a cassette encoding intergenic sequence | (IGS1) for E. coli Fab expression.
AAGTTTTAATAGAGGAGAGTGTTAATGAAGAAG

SEQ ID NO: 25 shows the oligonucleotide cassette encoding intergenic sequence 2 (IGS2) for E.

coli Fab expression.
AAGTTTTAATAGAGGGGAGTGTTAAAATGAAGAAG

SEQ ID NO: 26 shows a cassette encoding intergenic sequence 3 (IGS3) for E. coli Fab expression.
AAGCTTTAATAGAGGAGAGTGTTGAGGAGGAAAAAAAAATGAAGAAA

SEQ ID NO: 27 shows a cassette encoding intergenic sequence 4 (IGS4) for E. coli Fab expression.
AAGCTTTAATAGAGGAGAGTGTTGACGAGGATTATATAATGAAGAAA

SEQ ID NO: 28 is the DNA sequence of the wild-type FkpA gene.
ATGAAATCACTGTTTAAAGTAACGCTGCTGGCGACCACAATGGCCGTTGCCCTGCATGCACCAATCACTTTT
GCTGCTGAAGCTGCAAAACCTGCTACAGCTGCTGACAGCAAAGCAGCGTTCAAARATGACGATCAGAAATCA
GCTTATGCACTGGGTGCCTCGCTGGGTCGTTACATGGARAACTCTCTAAAAGAACAAGAAAAACTGGGCATC
AAACTGGATARAGATCAGCTGATCGCTGGTGTTCAGGATGCATTTGCTGATAAGAGCARAACTCTCCGACCAA
GAGATCGAACAGACTCTACAAGCATTCGAAGCTCGCGTGAAGTCTTCTGCTCAGGCGAAGATGGAARAAGACL
GCGGCTGATAACGAAGCAAAAGGTAAAGAGTACCGCGAGAAATTTGCCAAAGAGAAAGGTGTGARAACCICT
TCAACTGGTCTGGTTTATCAGGTAGTAGARGCCGGTAARAGGCGAAGCACCGAAAGACAGCGATACTGTTGTA
GTGAACTACAAAGGTACGCTGATCGACGGTAAAGAGTTCGACAACTCTTACACCCGTGGTGAACCGCTTTICT
TTCCGTCTGGACGGTGTTATCCCGGGTTGGACAGAAGGTCTGAAGAACATCAAGAAAGGCGGTAAGATCAAA
CTGGTTATTCCACCAGAACTGGCTTACGGCAAAGCGGGTGTTCCGGGGATCCCACCGAATTCTACCCTGGTG
TTTGACGTAGAGCTGCTGGATGTGAAACCAGCGCCGARAGGCTGATGCARAAGCCGGAAGCTGATGCGAAAGCC
GCAGATTCTGCTAAARAA

SEQ ID NO: 29 is the protein sequence of the wild-type FkpA gene.
MKSLFKVTLLATTMAVALHAPITFAAEAAKPATAADSKAAFKNDDQKSAYALGASLGRYMENSLKEQEKLGT
KLDKDQLIAGVQDAFADKSKLSDQEIEQTLQAFEARVKSSAQAKMEKDAADNEAKGKEYREKFAKEKGVKTS
STGLVYQVVEAGKGEAPKDSDTVVVNYKGTLIDGKEEFDNSYTRGEPLSFRLDGVIPGWTEGLKNIKKGGKIK
LVIPPELAYGKAGVPGIPPNSTLVFDVELLDVKPAPKADAKPEADAKAADSAKK

SEQ ID NO: 30 is the DNA sequence of the FkpA his tagged gene.
ATGAAATCACTGTTTAAAGTAACGCTGCTGGCGACCACAATGGCCGTTGCCCTGCACGCACCAATCACTTTT
GCTGCTGAAGCTGCAAAACCTGCTACTGCTGCTGACAGCAAAGCAGCGTTCAAAAATGACGATCAGARATCA
GCTTATGCACTGGGTGCCTCGCTGGGTCGTTACATGGAAAACTCTCTAAARAGAACAAGAARARACTGGGCATC
AAACTGGATAAAGATCAACTGATCGCTGGTGTTCAGGATGCATTTGCTGATAAGAGCAAACTCTCCGACCAA
GAGATCGAACAGACTCTACAAGCATTTGAAGCTCGCGTGAAGTCTTCTGCTCAGGCGAAGATGGAARAAGAC
GCGGCTGATAACGAAGCAAAAGGTAAAGAGTACCGCGAGARATTTGCCAAAGAGAAAGGTGTGARAACCTCT
TCAACTGGTCTGGTTTATCAGGTAGTAGAAGCCGGTARAAGGCGAAGCACCGAAAGACAGCGATACTGTTGTA
GTGAACTACAAAGGTACGCTGATCGACGGTAAAGAGTTCGACAACTCTTACACCCGTGGTGAACCGCTTTCT
TTCCGTCTGGACGGTGTTATCCCGGGTTGGACAGAAGGTCTGAAGAACATCAAGAAAGGCGGTAAGATAAAA
CTGGTTATTCCACCAGAACTGGCTTACGGCAAAGCGGGTGTTCCGGGGATTCCACCAAATTCTACCCTGGTG
TTTGACGTAGAGCTGCTGGATGTGAARACCAGCGCCGRAAGGCTGATGCAAAGCCGGARGCTGATGCGARAGCC
GCAGATTCTGCTAAAARACACCATCACCATCACCAC
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SEQ ID NO: 31 is the protein sequence of the FkpA his tagged gene.
MKSLFKVTLLATTMAVALHAPITFAAEAAKPATAADSKAAFKNDDOQKSAYALGASLGRYMENSLKEQEKLGI
KLDKDQLIAGVQDAFADKSKLSDOEIEQTLOAFEARVKSSAQAKMEKDAADNEAKGKEYREKFAKEKGVKTS
STGLVYQVVEAGKGEAPKDSDTVVVNYKGTLIDGKEFDNSYTRGEPLSFRLDGVIPGWTEGLKNIKKGGKTIK
LVIPPELAYGKAGVPGIPPNSTLVFDVELLDVKPAPKADAKPEADAKAADSAKKHHHHHH

SEQ ID NO: 32 is the DNA sequence of the wild-type skp gene.
GTGAAAAAGTGGTTATTAGCTGCAGGTCTCGGTTTAGCACTGGCAACTTCTGCTCAGGCGGCTGACAAAATT
GCAATCGTCAACATGGGCAGCCTGTTCCAGCAGGTAGCGCAGARAACCGGTGTTTCTAACACGCTGGAAAAT
GAGTTCAAAGGCCGTGCCAGCGAACTGCAGCGTATGGAAACCGATCTGCAGGCTAAAATGAARRAGCTGCAG
TCCATGAAAGCGGGCAGCGATCGCACTAAGCTGGAARAAGACGTGATGGCTCAGCGCCAGACTTTTGCTCAG
AAAGCGCAGGCTTTTGAGCAGGATCGCGCACGTCGTTCCAACGAAGAACGCGGCARAACTGGTTACTCGTATC
CAGACTGCTGTGAAATCCGTTGCCAACAGCCAGGATATCGATCTGGTTGTTGATGCAAACGCCGTTGCTTAC
AACAGCAGCGATGTAAAAGACATCACTGCCGACGTACTGAAARCAGGTTAAATAA

SEQ ID NO: 33 is the protein sequence of the wild-type skp gene.
MKKWLLAAGLGLALATSAQAADKIAIVNMGSLEFQQVAQKTGVSNTLENEFKGRASELQRMET DLQAKMKKLQ
SMKAGSDRTKLEKDVMAQRQTFAQKAQAFEQDRARRSNEERGKLVTRIQTAVKSVANSQDIDLVVDANAVAY
NSSDVKDITADVILKQVK

SEQ ID NO: 34 is the DNA sequence of the skp his tagged gene.
ATGAAAAAGTGGTTATTAGCCGCAGGTCTCGGTTTAGCACTGGCAACTTCTGCTCAGGCGGCTGACARAATT
GCAATCGTCAACATGGGCAGCCTGTTCCAGCAGGTAGCGCAGARARACCGGTGTTTCTAACACGCTGGARAAAT
GAGTTCAAAGGCCGTGCCAGCGAACTCCAGCGTATGGAAACCGATCTCCAGGCTAAAATGAAAAAGCTGCAA
TCCATGAAAGCGGGCAGCGATCGCACTAAGCTGGAAAAAGACGTGATGGCTCAGCGCCAGACTTTTGCTCAG
AAAGCGCAGGCTTTTGAGCAGGATCGCGCACGTCGTTCCAACGAAGAACGCGGCAAACTGGTTACTCGTATC
CAGACTGCTGTGAAATCCGTTGCCAACAGCCAGGAAATCGATCTGGTTGTTGATGCAAACGCCGTTGCTTAC
AACAGCAGCGATGTAAAAGACATCACTGCCGACGTACTGAAACAGGTTAAACACCATCACCATCACCAC

SEQ ID NO: 35 is the protein sequence of the skp his tagged gene.
MKKWLLAAGLGLALATSAQAADKIAIVNMGSLFQQVAQKTGVSNTLENEFKGRASELQRMET DLQAKMKKLQ
SMKAGSDRTKLEKDVMAQRQTFAQKAQAFEQDRARRSNEERGKLVTRIQTAVKSVANSQEIDLVVDANAVAY
NSSDVKDITADVLKQVKHHHHHH

CA170_1519 Ab sequences

CDRHI1
GFTFSNYGMV SEQ ID NO: 36
CDRH2
YIDSDGDNTYYRDSVKG SEQ ID NO: 37
CDRH3
GIVRPFLY SEQ ID NO: 38
CDRLI
KSSQSLVGASGKTYLY SEQ ID NO: 39
CDRL2
LVSTLDS SEQ ID NO: 40
CDRL3

LQGTHFPHT SEQ ID NO: 41
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Rat Ab 1519 VL region

DVVMTQTPLS
SGIPDRFSGS

LSVALGQPAS
GAETDEFTLKI

Rat Ab 1519 VL region

gatgttgtga
atctcttgca
ttatttcaga
tctggaattc
cgcagagtgg
cacacgtttg

tgacccagac
agtcaagtca
ggtccggcca
ctgataggtt
aagccgatga
gagctgggac

SEQ ID NO:
ISCKSSQSLV
RRVEADDLGV

SEQ ID NO:
tccactgtct
gagcctcgta
gtctccaaag
cagtggcagt
tttgggagtt
caagctggaa

19/24

42
GASGKTYLYW
YYCLQGTHEP

43
ttgtcggttg
ggtgctagtg
cgactaatct
ggagcagaga
tattactgct
ttgaaa

LEFQRSGQOSPK
HTFGAGTKLE

cccttggaca
gaaagacata
atctggtgtc
cagattttac
tgcaaggtac

PCT/EP2013/059803

RLIYLVSTLD
LK

accagcctcc
tttgtattgg
cacactggac
tcttaaaatc
acattttcct

Rat Ab 1519 VL region with signal sequence underlined and italicised SEQ ID NO: 44
MMSPAQFLFLIMLWIQGTSGDVVMTQTPLSLSVALGQPASISCKSSQOSLVGASGKTYLYWLFORSGQSPK
RLIYLVSTLDSGIPDRFSGSGAETDFTLKIRRVEADDLGVYYCLQGTHFPHTFGAGTKLELK

Rat Ab 1519 VL region with signal sequence underlined and italicised SEQ ID NO: 45

atgatgagtc

ctgcccagtt

cctgtttctg

ctgatgctct

ggattcaggg

aaccagtggt

gatgttgtga
atctcttgca
ttatttcaga
tctggaattc
cgcagagtgg
cacacgtttg

Rat Ab 1519 VH region SEQ ID NO:

tgacccagac
agtcaagtca
ggtccggcca
ctgataggtt
aagccgatga
gagctgggac

tccactgtct
gagcctcgta
gtctccaaag
cagtggcagt
tttgggagtt
caagctggaa

EVPLVESGGG SVQPGRSMKL SCVVSGETES
RDSVKGRFTI SRNNAKSTLY LOMDSLRSED

Rat Ab 1519 VH region SEQ ID NO:

gaggtgccge
tcctgtgtag
ccaaagaagg
cgagattccg
ttgcaaatgg
gtccggceccct

tggtggagtc
tctcaggatt
gtctggagtg
tgaagggccg
acagtctgag
ttctctattg

47
tgggggcggc
cactttcagt
ggtcgcatat
attcactatc
gtctgaggac
gggccaagga

46

ttgtcggttyg
ggtgctagtg
cgactaatct
ggagcagaga
tattactgct
ttgaaa

NYGMVWVRQA
TATYYCTTGI

tcagtgcagce
aattatggca
attgattctg
tccagaaata
acggccactt
accacggtca

cccttggaca
gaaagacata
atctggtgtc
cagattttac
tgcaaggtac

PKKGLEWVAY
VRPEFLYWGQG

ctgggaggtc
tggtctgggt
atggtgataa
atgcaaaaag
attactgtac
ccgtcecteg

accagcctcc
tttgtattgg
cacactggac
tcttaaaatc
acattttcct

IDSDGDNTYY
TTVTVS

catgaaactc
ccgccagget
tacttactac
caccctatat
aacagggatt

Rat Ab 1519 VH region with signal sequence underlined and italicised SEQ ID NO: 48
MDISLSLAFL VLFIKGVRCE VPLVESGGGS VQPGRSMKLS CVVSGEFTEFSN YGMVWVRQAP

KKGLEWVAYI DSDGDNTYYR DSVKGRFTIS RNNAKSTLYL QMDSLRSEDT ATYYCTTGIV

RPFLYWGQGT

TVTVS

Rat Ab 1519 VH region with signal sequence underlined and italicised SEQ ID NO: 49

atggacatca

gtctcagctt

ggctttcctt

gtccttttca

taaaaggtgt

ccggtgtgag

gtgccgctgg
tgtgtagtct
aagaagggtc
gattccgtga
caaatggaca
cggcccttte

tggagtctgg
caggattcac
tggagtgggt
agggccgatt
gtctgaggtc
tctattgggyg

gggcggctca
tttcagtaat

cgcatatatt
cactatctcc
tgaggacacg
ccaaggaacec

gtgcagcctg
tatggcatgg
gattctgatg
agaaataatg
gccacttatt
acggtcaccg

ggaggtccat
tctgggtccyg
gtgataatac
caaaaagcac
actgtacaac
tctcg

gaaactctcc
ccaggctcca
ttactaccga
cctatatttg
agggattgtc
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1519 gL.20 V-region SEQ ID NO:

50

DIOMTQSPSS LSASVGDRVT ITCKSSQSLV
SGIPSRFSGS GSGTEFTLTI SSLOPEDFAT

1519 gL20 V-region SEQ ID NO:

gatatccaga
attacctgta
ctcttccaga
agcggtattc
agctccctcce
cacactttcg

tgacccagag
aaagctccca
aaccgggcaa
cgtctcgttt
agccggagga
gccagggtac

51

tccaagcagt
gtccctggtyg
agctccgaaa
ctccggtage
ctttgctacc
caaactggaa

20/24

GASGKTYLYW
YYCLQGTHFEP

ctcteccegeca
ggtgcaagcg
cgcctgatct
ggtagcggta
tattactgcc
atcaaa

LEQKPGKAPK
HTFGQGTKLE

gcgtaggcga
gcaaaaccta
atctggtgtc
ccgaattcac
tccagggcac

PCT/EP2013/059803

RLIYLVSTLD
IK

tcgtgtgact
cctgtactgg
taccctggat
gctgaccatt
tcattttcecg

1519 gL.20 V-region with signal sequence underlined and italicized SEQ ID NO: 52

MEKKTAIATAVALAGFATVAQADIQMTQSPSSLSASVGDRVTITCKSSQSLVGASGKTYLYWLFQKPGKAPKR

LIYLVSTLDSGIPSRFSGSGSGTEFTLTISSLOPEDFATYYCLOGTHFPHTFGQGTKLEIK

1519 gL.20 V-region with signal sequence underlined and italicized SEQ ID NO: 53

atgaaaaaga

cagctatcgc

aattgcagtg

gccttggcetg

gtttcgctac

cgtagcgcaa

gctgatatcc
actattacct
tggctcttee
gatagcggta
attagctccc
ccgcacactt

agatgaccca
gtaaaagctc
agaaaccyggyg
ttccgteteg
tccagccgga

tcggccaggg

gagtccaagc
ccagtccctg
caaagctccg
tttctcecggt
ggactttgct
taccaaactg

1519 gL.20 light chain (V + constant) SEQ
DIQMTQSPSS LSASVGDRVT ITCKSSQSLV
SGIPSRFSGS GSGTEFTLTI SSLQPEDFAT
FIFPPSDEQL KSGTASVVCL LNNFYPREAK
SSTLTLSKAD YEKHKVYACE VTHQGLSSPV

1519 gL20 Iight chain (V + constant) SEQ

gatatccaga
attacctgta
ctctteccaga
agcggtattce
agctccctcec
cacactttcg
ttcatcttcc
ctgaataact
tcgggtaact
agcagcaccc
gtcacccatc

tgacccagag
aaagctccca
aaccgggcaa
cgtctcgttt
agccggagga
gccagggtac
cgccatctga
tctatcccag
cccaggagag
tgacgctgag
agggcctgag

tccaagcagt
gtccctggtyg
agctccgaaa
ctccggtagce
ctttgctacc
caaactggaa
tgagcagttg
agaggccaaa
tgtcacagag
caaagcagac
ctcaccagta

agtctctccg
gtgggtgcaa
aaacgcctga
agcggtageg
acctattact
gaaatcaaa

ID NO: 54
GASGKTYLYW
YYCLQGTHFEP
VOWKVDNALQ
TKSENRGEC

ID NO: 55
ctctccgeca
ggtgcaagcg
cgcctgatct
ggtagcggta
tattactgcc
atcaaacgta
aaatctggaa
gtacagtgga
caggacagca
tacgagaaac
acaaaaadgtt

1519 gL20 light chain with signal sequence underlined and
MKKTAIAIAV ALAGFATVAQ ADIQMTQSPS SLSASVGDRV TITCKSSQSL VGASGKTYLY

WLFOKPGKAP KRLIYLVSTL DSGIPSRFSG SGSGTEFTLT
PHTFGOGTKL EIKRTVAAPS VEFIFPPSDEQ LKSGTASVVC
QSGNSQESVT EQDSKDSTYS LSSTLTLSKA DYEKHKVYAC

ccagcgtagg
gcggcaaaac
tctatctggt
gtaccgaatt
gcctceccaggg

LEQKPGKAPK
HTFGQGTKLE
SGNSQESVTE

gcgtaggcga
gcaaaaccta
atctggtgtc
ccgaattcac
tccagggcecac
cggtagcgge
ctgcctctgt
aggtggataa
aggacagcac
acaaagtcta
ttaatagagg

italicized SEQ ID NO:

ISSLOPEDFA
LLNNFYPREA
EVTHQGLSSP

cgatcgtgtg
ctacctgtac
gtctaccctg
cacgctgacc
cactcatttt

RLIYLVSTLD
IKRTVAAPSV
QODSKDSTYSL

tcgtgtgact
cctgtactgg
taccctggat
gctgaccatt
tcattttccg
cccatctgtc
tgtgtgcctg
cgccctceccaa
ctacagcctc
cgcctgcgaa
ggagtgt

56
TYYCLOGTHF

KVOWKVDNAL
VTKSENRGEC
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1519 gL.20 light chain with signal sequence underlined and italicized SEQ ID NO: 57

atgaaaaaga

cagctatcgce

aattgcagtqg

gccttggcectg

gtttcgctac

cgtagcgcaa

gctgatatcc
actattacct
tggctcttce
gatagcggta
attagctcce
ccgcacactt
gtcttcatct
ctgctgaata
caatcgggta
ctcagcagca
gaagtcaccc

agatgaccca
gtaaaagctc
agaaaccggg
ttccgteteg
tccagccgga
tcggecaggg
tccegecate
acttctatcc
actcccagga
ccctgacgcet
atcagggcct

gagtccaagc
ccagtccctg
caaagctccg
tttctcecggt
ggactttgct
taccaaactg
tgatgagcag
cagagaggcc
gagtgtcaca
gagcaaagca
gagctcacca

1519 gH20 V-region SEQ ID NO: 58
EVPLVESGGG LVQPGGSLRL SCAVSGFETFES
RDSVKGRFTI SRDNAKSSLY LOMNSLRAED

1519 gH20 V-region SEQ ID NO: 59

gaggttccgce
tcttgtgcag
ccaggtaaag
cgcgactctg
ctgcagatga
gtgcgtcecgt

tggtcgagtc
tatctggett
gtctggaatg
tgaaaggtcg
acagcctgcg
ttctgtattg

tggaggcggg
cacgttctcc
ggtggcgtat
cttcaccatt
tgctgaagat
gggtcagggt

agtctctccg
gtgggtgcaa
aaacgcctga
agcggtagceg
acctattact
gaaatcaaac
ttgaaatctg
aaagtacagt
gagcaggaca
gactacgaga
gtaacaaaaa

NYGMVWVRQA
TAVYYCTTGI

cttgtccagc
aactacggta
attgactccg
tccecgegata
actgcggtgt
accctcgtta

ccagcgtagg
gcggcaaaac
tctatctggt
gtaccgaatt
gcctccagygg
gtacggtagc
gaactgcctc
ggaaggtgga
gcaaggacag
aacacaaagt
gttttaatag

PGKGLEWVAY
VRPELYWGQG

ctggagggag
tggtgtgggt
acggcgacaa
acgccaaatc
actattgcac
ctgtctcg

cgatcgtgtg
ctacctgtac
gtctaccctg
cacgctgacc
cactcatttt
ggccccatct
tgttgtgtgc
taacgccctc
cacctacagc
ctacgcctgce

aggggagtgt

IDSDGDNTYY
TLVTVS

cctgecgtcte
tcgtcaggcet
cacctactat
cagcctgtac
cactggcatc

1519 gH20 V-region with signal sequence underlined and italicized SEQ ID NO: 60
MKKTATAIAV ALAGFATVAQ AEVPLVESGG GLVQPGGSLR LSCAVSGFTE SNYGMVWVRQ

APGKGLEWVA YIDSDGDNTY YRDSVKGRET ISRDNAKSSL YLOMNSLRAE DTAVYYCTTG

IVRPEFLYWGQ

GTLVTVS

1519 gH20 V-region with signal sequence underlined and italicized SEQ ID NO: 61
gtttcgccac cgtggcgcaa

atgaagaaga

ctgctatagc

aattgcagtyg

gcgcectagetyg

gctgaggttce
ctctcttgtg
gctccaggta
tatcgcgact
tacctgcaga
atcgtgecgtc

1519gH20 Fab' heavy chain (V + human gamma-1 CHI + hinge) SEQ ID NO:

cgctggtcga
cagtatctgg
aaggtctgga
ctgtgaaagg
tgaacagcct
cgtttctgta

gtctggaggce
cttcacgttec
atgggtggcg
tcgcttcacce
gcgtgctgaa
ttggggtcag

gggcttgtcc
tccaactacg
tatattgact
atttcccgceg
gatactgcgg
ggtaccctcg

agcctggagqg
gtatggtgtg
ccgacggcga
ataacgccaa
tgtactattg
ttactgtctce

gagcctgcgt
ggttcgtcag
caacacctac
atccagcctg
caccactggc

g

62

EVPLVESGGG LVQPGGSLRL SCAVSGEFTFS NYGMVWVRQA PGKGLEWVAY IDSDGDNTYY
RDSVKGRFTI SRDNAKSSLY LOMNSLRAED TAVYYCTTGI VRPEFLYWGOG TLVTVSSAST
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTE PAVLQSSGLY
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCAA
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1519gH20 Fab' heavy chain (V + human gamma-1 CHI + hinge) SEQ TD NO:

gaggttccge
tcttgtgcag
ccaggtaaag
cgcgactctg
ctgcagatga
gtgcgtcecgt
aagggcccat
gccctgggcet
ggcgccectga
tccctecagea
aacgtgaatc
gacaaaactc

tggtcgagtc
tatctggcectt
gtctggaatg
tgaaaggtcg
acagcctgcg
ttctgtattg
cggtcttcce
gcctggtcaa
ccagcggcegt
gcgtggtgac
acaagcccag
acacatgcgce

tggaggcggg
cacgttctcc
ggtggcgtat
cttcaccatt
tgctgaagat
gggtcagggt
cctggcaccce
ggactacttc
gcacaccttc
cgtgecectcee
caacaccaag

cgcg

22/24

cttgtccagce
aactacggta
attgactccg
tccecgecgata
actgcggtgt
accctcgtta
tcctceccaaga
cccgaaccgyg
ccggctgtcc
agcagcttgg
gtcgacaaga

ctggagggag
tggtgtgggt
acggcgacaa
acgccaaatc
actattgcac
ctgtctcgag
gcacctctgg
tgacggtgtc
tacagtcctc
gcacccagac
aagttgagcc

PCT/EP2013/059803

63

cctgegtcete
tcgtcaggcect
cacctactat
cagcctgtac
cactggcatc
cgcttctaca
gggcacagcyg
gtggaactca
aggactctac
ctacatctgc
caaatcttgt

1519gH20 Fab' heavy chain with signal sequence undeilined and italicized SEQ ID NO: 64
MKKTAIAIAV ALAGFATVAQ AEVPLVESGG GLVQPGGSLR LSCAVSGFTF SNYGMVWVRQ APGKGLEWVA
YIDSDGDNTY YRDSVKGRFT ISRDNAKSSL YLOMNSLRAE DTAVYYCTTG IVRPFLYWGQ GTLVTVSSAS
TKGPSVFPLA PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT FPAVLQOSSGL YSLSSVVTVP
SSSLGTQTYI CNVNHKPSNT KVDKKVEPKS CDKTHTCAA

1519gH20 Fab' heavy chain with signal sequence underlined and italicized SEQ ID NO:65

atgaagaaga

ctgctatage

aattgcagtg

gegetagoety

gtttegecac

cgtggegcaa

gctgaggttc
ctctcttgtg
gctccaggta
tatcgcgact
tacctgcaga
atcgtgcegtce
acaaagggcc
gcggccctgg
tcaggcgccce
tactccctceca
tgcaacgtga
tgtgacaaaa

cgctggtcga
cagtatctgg
aaggtctgga
ctgtgaaagg
tgaacagcct
cgtttctgta
catcggtctt
gctgcctggt
tgaccagcgg
gcagcgtggt
atcacaagcc
ctcacacatg

1519gH20 1gG4 heavy chain

EVPLVESGGG
RDSVKGRFEFTI
KGPSVFPLAP
SLSSVVTVPS
PPKPKDTLMI
SVLTVLHQDW
SLTCLVKGEY
SCSVMHEALH

LVQPGGSLRL
SRDNAKSSLY
CSRSTSESTA
SSLGTKTYTC
SRTPEVTCVV
LNGKEYKCKV
PSDIAVEWES
NHYTQKSLSL

gtctggagge
cttcacgttc
atgggtggcyg
tcgcttcacc
gcgtgctgaa
ttggggtcag
cceectggea
caaggactac
cgtgcacacc
gaccgtgccc
cagcaacacc
cgccgeg

(V + human gamma-4P constant) SEQ ID NO:

SCAVSGETFES
LOMNSLRAED
ALGCLVKDYF
NVDHKPSNTK
VDVSQEDPEV
SNKGLPSSIE
NGQPENNYKT
SLGK

gggcttgtcc
tccaactacg
tatattgact
atttcccgeg
gatactgcgg
ggtaccctcg
ccctcectceca
ttcecececgaac
ttceccggetyg
tccagcagct
aaggtcgaca

NYGMVWVRQOA
TAVYYCTTGI
PEPVTVSWNS
VDKRVESKYG
QFNWYVDGVE
KTISKAKGOP
TPPVLDSDGS

agcctggagg
gtatggtgtg
ccgacggcga
ataacgccaa
tgtactattg
ttactgtctc
agagcacctce
cggtgacggt
tcctacagtce
tgggcaccca
agaaagttga

PGKGLEWVAY
VRPEFLYWGQG
GALTSGVHTFE
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD

gagcctgegt
ggttcgtcag
caacacctac
atccagcctg
caccactggc
gagcgcttct
tgggggcaca
gtcgtggaac
ctcaggactc
gacctacatc
gcccaaatct

66

IDSDGDNTYY
TLVTVSSAST
PAVLQSSGLY
FLGGPSVFLF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVE
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1519gH20 IgG4 heavy chain (V + human gamma-4P constant, exons underlined) SEQ ID NO:67
gaggtaccacttgtggaaagcggaggaggtcttgtgcagcecctggaggaagtttacqgtctectettgtgetgtgtctggett
caccttctcraattacggaatggtctgggtcagacaagcacctggaaagggtcttgaatgggtggectatattgactety
acggggacaacacctactatcgggattccgtgaaaggacgcttcacaatctcecgagataacgccaagagcteactygtac
ctgcagatgaatagcctgagagccgaggatactgccgtgtactattgcacaacgggaategttaggecttttetgtactg
gggacagggcaccttggttactgtctcgagecgcettctacaaagggcccateccgtcttecccecectggegecctgeteccagga
gcacctccgagagcacagccgccctgggectgectggtcaaggactacttccccgaaccggtgacggtgtecgtggaactca
ggcgccctgaccagcggcgtgcacaccttecceggetgtectacagtectcaggactctactecctcagecagegtggtgac
¢gtgeectecageagettgggecacgaagacetacaccligcacaageecagcaacaccaalghbggacaagagagttggtga
gaggccagcacagggagggagggtgtctgectggaagccaggctcagcecctectgectggacgcacccecggetgtgecagece
ccagcccagggcagcaaggcatgccccatcectgtetecctcacceggaggectectgaccaccccactcatgecccagggagag
ggtcttctggatttttccaccaggctccgggcagccacaggetggatgeccecctaccccaggeecctgegecatacaggggcea
ggtgctgcgctcagacctgccaagagccatatccgggaggaccctgeccectgacctaagecccaccccaaaggecaaacte
tccactccctcagetcagacaccttectetecteccagatctgagtaacteccaatettectectectgcagagteccaaatatg
gteccocececatgeccaccalgeocecaggtaagccaacccaggectcgeectecagetcaaggegggacaggtgecctagagta
gcctgcatccagggacaggceccccagcecgggtgectgacgecatccacctecatetettectecageacctgagttectggggyg
gaccatcagtcttcctgttcccceccaaaacccaaggacactctcatgatcteccggaccectgaggtcacgtgegtggtg
gtggacgtgagccaggaagaccccgaggtccagttcaactggtacgtggatggcecgtggaggtgcataatgccaagacaaa
gccgcgggaggagcagttcaacagcacgtaccgtgtggtcagegtcecctcacegtectgcaccaggactggctgaacggea
aggagtacaagtygcaagatclecaacaaaggectecegtectecategagaaaaccateteccaaageccaaaggtgggace
cacggggtgcgagggccacatggacagaggtcagectecggecccaccetectgeecctgggagtgaccgectgtgecaacctetg
tccctacagggeageccegagagecacaggtgtacacectgeccccateccaggaggagatgaccaagaaccaggtcage
ctgacctgcctggtcaaaggcttctaccccagcgacategeegtiggagtgggagagcaatgggcageccggagaacaacta
caagaccacgcctcccecgtgctggactcecgacggcectecttcecttecctectacagcaggctaaccgtggacaagagcaggtggce
aggaggggaatgtcttctcatgctcecgtgatgcatgaggctctgcacaaccactacacacagaagagectctcectgtcet

cbgggtaaa

1519gL.20 FabFv light chain SEQ ID NO: 68

DIQMTQSPSS
SGIPSRESGS
FIFPPSDEQL
SSTLTLSKAD
QSPSSVSASV
SGSGTDEFTLT

LSASVGDRVT
GSGTEFTLTI
KSGTASVVCL
YEKHKVYACE
GDRVTITCQS
ISSLOPEDFA

1519gL.20 FabFv light chain

gatatccaga
attacgtgta
ctctttcaga
tctgggatac
tcatcgctgce
cacactttcg
ttcatcttcce
ctgaataact
tcgggtaact
agcagcaccc
gtcacccatc
ggtggcggtyg
cagagtcctt
tctcctagceg
aaacttctga
tctggatcag
acctactatt
aaggtggaaa

tgacccagag
agagctccca
agcctggcaa
cgtcacgatt
aacccgagga
gccaggggac
cgccatctga
tctatcccag
cccaggagag
tgacgctgtc
agggcctgag
gcagtggtgg
catcggtatc
tctggagcaa
tttatgaagc
ggacagactt
gtggtggagg
tcaaacgtac

ITCKSSQSLV
SSLQPEDEFAT
LNNEYPREAK
VTHQGLSSPV
SPSVWSNFELS
TYYCGGGYSS

SEQ ID NO:

cccatctage
atctctcgtg
ggcaccaaaa
ttccggatct
ctttgctacc
aaaactcgaa
tgagcagttg
agaggccaaa
tgtcacagag
taaagcagac
ctcaccagta
gggaggctcce
cgcgtceccecgtt
ttttctatcc
ctcgaaactc
cacgttgaca
ttacagtagc
c

GASGKTYLYW
YYCLQGTHFP
VOWKVDNALQ
TKSENRGECS
WYQQOKPGKAP
ISDTTFGCGT

69
ttatccgcett
ggtgcaagtg
cggctgatct
gggagcggaa
tactactgcc
atcaaacgta
aaatctggaa
gtacagtgga
caggacagca
tacgagaaac
acaaaaagtt
ggaggtggcg
ggcgataggg
tggtatcaac
accagtggag
atcagttcgce
ataagtgata

LEQKPGKAPK
HTFGOGTKLE
SGNSQESVTE
GGGGSGGGGS
KLLIYEASKL
KVEIKRT

ccgttggtga
gcaagaccta
atctggtgtc
ctgagttcac
tgcaaggcac
cggtagcggce
ctgcctctgt
aggtggataa
aggacagcac
acaaagtgta
ttaatagagg
gttcagacat
tgactattac
agaaaccggg
ttccgtcaag
tgcaaccaga
cgacatttgg

RLIYLVSTLD
IKRTVAAPSV
QDSKDSTYSL
GGGGSDIQMT
TSGVPSRESG

tcgecgtgaca
tctgtactgg
tacccttgac
actcacgatt
tcatttccct
cccatctgtce
tgtgtgcctg
cgccctccaa
ctacagcctg
cgcctgcgaa
ggagtgtagc
acaaatgacc
atgtcaaagc
gaaggctcca
attcagtggc
ggactttgcg
gtgcggtact
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FIGURE 80

1519g1.20 FabFv light chain with signal sequence underlined and italicised SEQ ID NO: 70
MSVPTQVLGLLLLWLTDARCDIQMTQSPSSLSASVGDRVTITCKSSQSLVGASGKTYLYWLFQKPGKAPKRLIYLV
STLDSGIPSRFSGSGSGTEFTLTISSLOPEDFATYYCLOGTHFPHTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSS
PVTKSFNRGECSGGGGSGGGGSGGGGSPIQMTQSPSSVSASVGDRVTITCQSSPSVWSNELSWYQQKPGKAPKLLT
YEASKLTSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCGGGYSSISDTTFGCGTKVEIKRT

1519gL.20 FabF'v light chain with signal sequence underlined and italicised SEQ ID NO: 71
atgtetgtcoccececacccaagtecteggactectgctactetyggettacagatgeccagatgegatatccagatg
acccagagcccatctagcttatecgetteecgttggtgatecgegtgacaattacgtgtaagagctecccaatct
ctcgtgggtgcaagtggcaagacctatctgtactggctctttcagaagectggcaaggcaccaaaacggctyg
atctatctggtgtctacccttgactctgggataccgtcacgattttceccggatctgggagecggaactgagttc
acactcacgatttcatcgctgcaacccgaggactttgctacctactactgecctgcaaggcactcatttceect
cacactttcggccaggggacaaaactcgaaatcaaacgtacggtagcggccccatctgtecttcatcttcecceeg
ccatctgatgagcagttgaaatctggaactgcctctgttgtgtgectgectgaataacttctatecccagagag
gccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggac
agcaaggacagcacctacagcctgagcagcaccctgacgectgtctaaagcagactacgagaaacacaaagtg
tacgcctgcgaagtcacccatcagggcecctgagctcaccagtaacaaaaagttttaatagaggggagtgtage
ggtggcggtggcagtggtgggggaggctceccggaggtggeggttcagacatacaaatgacccagagtecttca
tcggtatccgecgtcecgttggcgatagggtgactattacatgtcaaagctcectectagegtctggagecaatttt
ctatcctggtatcaacagaaaccggggaaggctccaaaacttctgatttatgaagectecgaaactcaccagt
ggagttccgtcaagattcagtggctctggatcagggacagacttcacgttgacaatcagttcgectgcaacca
gaggactttgcgacctactattgtggtggaggttacagtagcataagtgatacgacatttgggtgcggtact
aaggtggaaatcaaacgtacc

1519gH20 FabFv heavy chain SEQ ID NO: 72
EVPLVESGGGLVQPGGSLRLSCAVSGEFTEFSNYGMVWVRQAPGKGLEWVAY IDSDGDNTYYRDSVKGRETI SR
DNAKSSLYLOMNSLRAEDTAVYYCTTGIVRPFLYWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVE
PKSCSGGGGSGGGGTGGGGSEVQLLESGGGLVQPGGSLRLSCAVSGIDLSNYAINWVRQAPGKCLEWIGTI IW
ASGTTEFYATWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCARTVPGYSTAPYFDLWGQGTLVTVSS
1519gH20 FabFv heavy chain SEQ ID NO: 73
gaggtaccacttgtggaaagcggaggaggtcttgtgcagcctggaggaagtttacgtctctettgtgetgtg
tctggcttcaccttctccaattacggaatggtctgggtcagacaagcacctggaaagggtcttgaatgggtyg
gcctatattgactctgacggggacaacacctactatcgggatteccgtgaaaggacgecttcacaatctecececga
gataacgccaagagctcactgtacctgcagatgaatagecctgagageccgaggatactgecgtgtactattge
acaacgggaatcgttaggcecttttctgtactggggacagggcaccttggttactgtctcgagecgegtccaca
aagggcccatcggtcttccecctggecaccctcecctceccaagagecacctectgggggcacageggeecctgggcectge
ctggtcaaggactacttccccgaaccagtgacggtgtcgtggaactcaggtgccctgaccageggecgttcac
accttcccggctgtectacagtcettcaggactctactcecctgagecagecgtggtgaccgtgecctecagecage
ttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaacaccaaggtcgataagaaagttgag
cccaaatcttgtagtggaggtgggggctcaggtggaggcgggaccggtggaggtggcagcgaggttcaactyg
cttgagtctggaggaggcctagtccagectggagggagectgegtcectetettgtgecagtaageggecatcgac
ctgagcaattacgccatcaactgggtgagacaagctccggggaagtgtttagaatggateggtataatatgg
gccagtgggacgaccttttatgctacatgggcgaaaggaaggtttacaattageccgggacaatagcaaaaac
accgtgtatctccaaatgaactccttgcgagcagaggacacggcggtgtactattgtgectcgecactgtcececca
ggttatagcactgcaccctacttcgatctgtggggacaagggaccctggtgactgtttcaagt

1519gH20 FabFv heavy chain with signal sequence underlined and italicised SEQ ID NO: 74
MEWSWVFLFFLSVTTGVHSEVPLVESGGGLVQPGGSLRLSCAVSGEFTESNYGMVWVRQAPGKGLEWVAYIDS
DGDNTYYRDSVKGREFTISRDNAKSSLYLOMNSLRAEDTAVYYCTTGIVRPFLYWGQGTLVTVSSASTKGPSV
FPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPKSCSGGGGSGGGGTGGGGSEVQLLESGGGLVQPGGSLRLSCAVSGIDLSNYA
INWVRQAPGKCLEWIGIIWASGTTFYATWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCARTVPGYSTA
PYFDLWGQGTLVTVSS




