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Ala (A) Val, Leu, [ 1e Val
Ar g (R) Lys. Gln, Asn Lys
Asn (N) Gln, His, Asp, Lys., Arg Gln
Asp (D) Glu., Asn Glu
Cys (C) Ser. Al a Ser
Gln (Q) Asn., Glu A s n
Glu (E) Asp. Gln Asp
Gly (G) Al a Al a
His (H) Asn, Gln, Lys., Arg AT g
I le (1) Leu, Val, Met, Ala, Phe,. Leu
JovaA v
Leu (L) JnaAfvr, T le, Val, Met, A|T11e
la, Phe
Lys (K) Arg,. Gln, Asn Ar g
Me t (M) Leu, Phe, I1e Leu
Phe (F) Trp,. Leu, Val, Ile. Al a, Tyr
Tyr
Pro (P) Al a Al a
Ser (9) Thr Thr
Thr (1) Val, Ser Ser
Trp (W) Tyr. Phe Ty r
Tyr (Y) Trp. Phe, Thr, Ser Phe
Val (V) Ile, Leu, Met, Phe, A1l a,. Leu
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(AT AN (T A B
77= (Al a) A 7 08 88. 6 115
TA¥=r (Arg) |R 156. 20 |173. 225
T ANRT X (As|N 114. 11 |117. 7 160
n)
TANRTEUME (As|D 115. 09 |111. 1 150
p)
VAT A 2 (Cys) |C 103. 14 |108. 5 135
sy (Gln) |Q 12 14 [143. 9 1
g H I (G1|E 129. 12 |138. 4 190
u)
7YV (G1ly) G 57. 06 60. 1 75
LAFYr (His) |H 137. 1 15
A v Ay (111 113. 17 |166. 7 17
e)
2A>> (Leu) L 113. 17 |166. 7 170
JYr (Lys) K 128. 18 |168. 6 200
AFF=r Me t) |M 131. 21 |162. 9 185
TJrx=nAT7T V=2 (P|F 147. 18 |189. 9 210
henylalindi
ne) (Phe)
vl (Pro) P 97. 12 122. 7 145
U (Ser) S 87. 08 89. 0 115
cNeFd=> (Thr) |T 101. 11 |11 1 140
N7 h772 (Tr|W 186. 21 |227. 8 255
p)
Fuyy (Tyr) Y 163. 18 |193. 6 230
Ny (Val) \% 9. 14 0. 0 155
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AQYRDGROY T ULERPVAGAPQVLEFESFFCPHCYQPREVLHISDNVERKLPEGVEMTKYHYNFMGGD LGRDLYQAWA
VAMALGVEDEVIVP LFEGVORIQTIRSASD IRDVE LNAGLIKGEEYDAAWNE FVVES LVAQOEKAAADVQLRGVE AME

VHNOKYQLNPQCMDTSNMDVEVOQYADTVKY LSEKK (@Eﬁ”g§§%~1)
gbobobobobobobobobao

MKEIWL&LBQLV%AFS&&A&QYK&ﬁ%ﬂ?f%iﬁﬂ??&ﬁﬁPQﬁ&E?Y@FF&PHCYQ?EKVLHISDNV&KKL?ESVKNY%
YHYNFMGGDLGRDLTQAWAVAMALGVEDRVIVP LFEGVORTIQTIRSASDIRDVE [HAGTKCEEYDAAWNSFVVESLY

AQOEKANADVOLRGVEAMFVNGKY QLNPQUMD T SNMDVEVOOYADTVRY LSEKK By 7= 5)
ooaao

ATGARAAAGATTIGGCIGGCGCIGGOTGGTITAGTTTTAGCGITITAGCCGUATCEGCGGUGCAGTATGAAGATGGTAA
ACAGTACACTACCCTGEAARAACCOGTAGLTGGCECGCCECAAGTGUIGGAGTTITTICTICTTICTTCIGUCCECACT
GCTATCAGTTTGAAGAAGTT CATATTTCTEATARTO TG CIGUCGGAAGGUOTGAAGATOACTAAL
TACCACGTCAACTICATGGGTGETGACCTOGGCAMRAGATCTGACTCAGGCATGGEUTGTGGCGAT
GOGAAGACAAAGTGACTGTICCGCTE, AAGGCGTACAGAALACCCAGACCATICGTICTGUTTCTGATATCCECG
ATGTATTTATCAACGCAGGTATT 3 SCOTGUETGAAAT #
GCTCAGCAGOAALARAGUTGCAGUTGAC IOGCETICCOGCOATOGTTTOTTAACGETAARTATCAGCT
GAATCCGCAGGGTATGOATACCAGCAATATGGATGTT GITCAGCAGTATGCTCATACAGTORAMTATCTGTOCG
AGAABAANTAR

GGCGCTEGECAET

(FAI& = 2)
goooo0Oo0O0oooooao
Oo0o0oo0ooooDoogooDboodo

DDAAIQUTLARKMGIKSSDIQPAPVACMETVLTNSGVL
MIVYKAPQEKHVITVETDITCGYCHKLHEQMADYNAL
GESVAPASCDVD IADHYALGYQLGVSGTPAVVLENGTL

(FLA %5 3)

VEPGYQPPRKEMEKEF LDEHQKMTEGK

ooooObOOO0oooooooobboooan

MEKGFMLETLLAAF SGFAQADDAATQOTLAKMCIKSEDIQPAPVAGMKTVLIHNEGVLYITDDCKHI IQGP
MYDVSGTAPVNVITNEMLLEQLNALEKEMIVYKAPQERKHVITVETDITCGYCHELHEQMADYNALGITVRY
LAFPROGLDSDAERKEMEATIWCAKDENEAFDDVMACKEVAPASCDVD IADHYALCGVOQLGVECTPAVVLENG
TLVPGYQPPREMKEFLDEHOKMTSGK

(BLAI%E 75 6)

oooao

ATGAAGAAAGGTTITATOTTCTITACTTTICTITAGCGECGTTITCAGECTTICCTCAGRUTGATCACGUGGUAAT TCA
ACAAACGTTAGCCAARMATGGGCATCAAAAGCAGUGATATICAGCCT COTGTAGCTGGCATGAAGACALT GA
CTAACAGCGOCCTGTTGTACATCACCCATOATCOTAAACATATCATTCAGGUGUCANTGTATCACCTTAGTGECACG
GCTCCGGTCAATGTICACCAATAAGATGCTCTTAAAGCAGTTGAATGCGCTTGAARARGACGATGATCGTTTATARAAGC
GOOGUAGGAARAACACGTCATCACCETGTTTACTGATATTACCTGTGET TACTGCUACAAACTGCATGAGUARMATGE
CAGACTACAACGCGUTGGELATCACCETGCGTTATCTIGUITTCCCECGUCAGGGRCTGRACAGCGATGCAGAGAAA
GAAATGAAAGCTATCTGGTIGTGCCGAAAGATAAMAMACALRAGCCTTTGATGATGTGATGGCAGGTARAAGCGTCGCALCC
AGCCAGTTCGCCACGTGOATA CCOACCATTACGCACTIGOCOTCCAGCTTGRCCTTACCGGTACTCCGGCAGTTS
TGUTGAGCARTGGCACACTTGT ACCAGCCBCCOARAGAGATGARRAGARTTCCTCGACGAACACCAARLA
ATGACCAGCGGTARATARA

(BLAIFE 5 4)

ITDDGEHIIQGPMYDVEGTAPVNVINKMLLEQLHALEKE
ITVRYLAFPRQGLDSDABKEMEA ITWCAKDEKNKAFDDVMA
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International application No

ADD.

PCT/US2016/021059
A. CLASSIFICATION OF SUBJECT MATTER
INV. C12N9/02 C12N9/90 CO7K1/16 CO7K1/18 CO7K1/20
CO7K1/113 GOIN33/53 GOIN33/68

Aovarding to Intermational Patent Classifioation {IPC) or to both national slassification and IPC

B. FIELDS SEARCHED

Cl2N CO7K GOIN

Minimum documentation searched (classification system followed by classification symbals)

Documentation searched other than minimum doecumentation to the extent that such documents are included in the fiskle searched

Electronic data base

Ited during the intematicnal search {name of data basa and, where practicable, search terms used)

EPO-Internal, BIOSIS, CAB Data, Sequence Search, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Gitation of decument, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A MESSENS JORIS ET AL:
disulfide.",

2007,
vol. 282, no. 43,

31302-31307, XPOO2759056,
ISSN: 0021-9258
the whole document

"The oxidase DsbA
folds a protein with a nonconsecutive

THE JOURNAL OF BICLOGICAL CHEMISTRY 26 OCT

26 October 2007 (2007-10-26), pages

1-123

Further documents are listed in the oontinuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" eatlier application or patent but publishad on ot after the international
filing date

"L" dooument whioh may throw doubts on priority olaim({s) or whioh is
cited to blish the publication date of anather citation or other
spacial reason [as specifiad)

"O" gooument referring to an oral disclosure, use, exhibition or other

*T* later deoument published after the intemational filing date or priornity
date and not in oonflict with the applioation but oited 10 understand
the prinoiple or theory underlying the invention

"X" document of paricular relevance; tha claimed invention cannot be
oonsidered novel or cannct be considered to involve an inventive
step when the dooument is taken alone

*¥" document of particular relevance; tha claimed invention cannat be
conaidered te invalva an invertiva etep when the document ia
combined with one or more other suoh dosurments, such combination

Eurcpean Patent Offioe, P.E. 5813 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

mMeans bsing obvious to a persan skilled in the art
"P* documesnt publishad prior ta the intemational filing dats but later than
the priority date olaimed & dooument member of the same patent family
Date of the actual carnplstion of the ink tional search Dats of mailing of the intsmational saarch repart
22 June 2016 0170772016
Name and mailing address of the ISA/ Authorized officer

Hornig, Horst
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEYANT

Category® | Citation of dooument, with indioation, where appropriate, of the relevant passages Relevant to alaim No.

A URBAN ANDREAS ET AL: "DsbA and DsbC 1-123
affect extracellular enzyme formation in
Pseudomonas aeruginosa",

JOURNAL OF BACTERIOLOGY, AMERICAN SOCIETY
FOR MICROBIOLOGY, US,

vol. 183, no. 2,

1 January 2001 (2001-01-01), pages
587-596, XP002483315,

ISSN; 0021-9193, DOI:
10,1128/JB.183.2.587-596.2001

the whole document

X KURZ M ET AL: "Cloning, expression, 34-56,
purification and characterization of a 62-66,92
DsbA-1ike protein from Wolbachia
pipientis",

PROTEIN EXPRESSION AND PURIFICATION,
ACADEMIC PRESS, SAN DIEGO, CA,

vol. 59, no. 2, 1 June 2008 (2008-06-01),
pages 266-273, XP022637185,

1SSN: 1046-5928, DOI:
10.1016/J.PEP.2008.02.008

[retrieved on 2008-02-29]

the whole document

A ANDRE ZAPUN ET AL: "The reactive and 1-123
destabilizing disulfide bond of DsbA, a
protein required for protein disulfide
bond formation in vivo",

BIOCHEMISTRY,

vol. 32, no. 19, 1 May 1993 (1993-85-81),
pages 5083-5092, XP055282357,

us

ISSN: 0006-2960, DOI: 10.1021/bi0eA70adl6
the whole document

X ZHANG YUAN ET AL: ‘"Generation of 34-56,
monoclonal antibodies against Escherichia 62-66,92
coli DsbA.",

HYBRIDOMA (2005) APR 2008,

vol. 27, no. 2, April 2008 (2008-064),
pages 131-134, XPB02759057,

ISSN: 1554-0014

the whole document
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A BROWN D M ET AL: "Anijon-cation 1-2585
separations on a mixed bed alumina-silica
colum",
JOURNAL OF CHROMATOGRAPHY, ELSEVIER
SCIENCE PUBLISHERS B.V, NL,
vol. 466, 1 January 1989 (1989-01-01}),
pages 291-300, XP026479501,
ISSN: 0021-9673, DOI:
10.1016/50021-9673(01)84624-0
[retrieved on 1989-01-01]
the whole document
A EP © 992 588 Al (HSP KENKYUSHO KK [JP]) 1-255
12 April 2000 (2000-04-12)
the whole document
A WO 20127013930 AZ (UCB PHARMA SA [BE]; 124-246,
WILD GAVIN BARRY [GB]) 250-255
2 February 2012 (2012-02-02)
the whole document
A WO 98718946 Al (GENENTECH INC [US]) 1-255
7 May 1998 (1998-05-07)
the whole document
A W0 96714422 A1 (GENENTECH INC [US]) 1-255
17 May 1996 (1996-05-17)
the whole document
X BADER M W ET AL: "Turning a disulfide 158-178,
isomerase into an oxidase: DsbC mutants 195,215,
that imitate DsbA.", 221-223,
THE EMBO JOURNAL 2 APR 2001, 247,249,
vol. 29, no. 7, 2 April 2001 (2001-04-02), 250,252,
pages 1555-1562, XPOD2759058, 253,255
ISSN: 0261-4189
the whole document
X MISSIAKAS D ET AL: "The Escherichia coli 158-178,
dsbC (xprA) gene encodes a periplasmic 195,215,
protein involved in disulfide bond 221-223,
formation.", 247,249,
THE EMBO JOURNAL 15 APR 1994, 250,252,
vol. 13, no. 8, 15 April 1994 (1994-04-15) 253,255
. pages 2013-2020, XPOB2759059,
ISSN: 0261-4189
the whole document
- / -
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X ZAPUN A ET AL: "STRUCTURAL AND FUNCTIONAL 158-178,
CHARACTERIZATION OF DSBC, A PROTEIN 195,215,
INVOLVED IN DISULFIDE BOND FORMATION IN 221-223,
ESCHERICHIA COLI", 247,249,
BIOCHEMISTRY, AMERICAN CHEMICAL SOCIETY, 250,252,
us, 253,255
vol. 34, no. 15,
1 January 1995 (1995-01-01), pages
5075-508%, XP001147191,
ISSN: 0006-2960, DOI: 10.1021/BI060O15A019
the whole document
X ZHAN XIAOMING ET AL: "“Genetic analysis of 34-56,
disulfide isomerization in Escherichia 62-66,92
coli: expression of DshC is modulated by
RNase E-dependent mRNA processing.",
JOURNAL OF BACTERIOLOGY FEB 2004,
vol. 186, no. 3, February 2004 (2004-02),
pages 654-660, XP002759060,
ISSN: 0021-9193
A the whole document 124-246,
250-255
X KOHDA JIRDO ET AL: "Effect of oxidized and 158-178,
reduced forms of Escherichia coli DsbC on 195,215,
protein refolding.", 221-223,
JOURNAL OF BIOSCIENCE AND BIOENGINEERING 247,249,
2002, 250,252,
vol. 94, no. 2, 2002, pages 130-134, 253,255
XPO02759061,

ISSN: 1389-1723
the whole document
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BoxNo.ll Observatlons where certaln claims were found unsearchable (Continuation of ltem 2 of first shest)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the fellowing reasons:

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

bacausa thay relate to parts of the intaernational applicaticn that do not comply with the preseribed requiremants ta such
an extent that ne meaningful international search can be camied out, specifically:

3. I:l Claims Nos.:

bacausa they ara depandant claims and ara nat drafted in accardance with tha sacand and third sentences of Rula 6.4{a).

BoxNo. Il Observations where unlty of Invention Is lacking (Continuation of Hem 3 of flrst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required aciditional search fees were timely paid by the applicant, this intemational search repott covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying an additional fees, this Authority did net invite payment of
edditional fees.
3. As only some of the required additional search fees were timaly paid by the applicant, this intsrnational search report covers

only thass claims far which fess wara paid, spacifically claims Nos.:

4. |:| Ne required additional search fees were timely paid by the applicant. Genseguently, this international search repeort is
restricted te the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's pratest but the applicable protest
foe was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first shaet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-255

A method for purifying a DsbA polypeptide from a cell lysate
comprising the DsbA polypeptide, the method comprising a)
adding polyethyleneimine (PEI) to a final concentration of
about 9.01% to about 1.0% to a cell lysate comprising the
DsbA polypeptide, b) clarifying the cell lysate by
centrifugation, ¢) applying the clarified cell lysate
comprising the DsbA polypeptide to an anion exchange
chromatography material, d) eluting the DsbhA polypeptide
from the anion exchange chromatography material to generate
an anion exchange eluate comprising the DsbA polypeptide, e)
applying the anion exchange eluate comprising the DsbA
polypeptide to a cation exchange chromatography material, f)
eluting the DsbA polypeptide from the cation exchange
chromatography material to generate a cation exchange eluate
comprising the purified DshA polypeptide;

1.1. claims: 1-255

A method for purifying a DsbC polypeptide from a cell lysate
comprising the DsbC polypeptide, the method comprising a)
adding polyethyleneimine (PEI) to a final concentration of
about 0.01% to about 1.0% to a cell lysate comprising the
DsbC polypeptide,b) clarifying the cell lysate by
centrifugation, c) applying the clarified cell lysate
comprising the DsbC polypeptide to an anion exchange
chromatography material, d) eluting the DsbC polypeptide
from the anion exchange chromatography material to generate
an anion exchange eluate comprising the DsbC polypeptide, e)
applying the anion exchange eluate comprising the DshC
polypeptide to a hydrophobic interaction chromatography
(HIC) material, f) eluting the DsbC polypeptide from the HIC
material to generate a HIC eluate, g) applying the HIC
eluate comprising the DsbC polypeptide to a size exclusion
chromatography, h) collecting fractions from the size
exclusion chromatography comprising the purified DsbC
polypeptide;
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CA 2281035 Al 09-03-2000
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EP 0992588 Al 12-04-2000
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WO 2012013930 A2 02-02-2012 AU 2011284548 Al 07-02-2013
CA 2804099 Al 02-02-2012
CN 103189385 A 03-07-2013
DK 2598516 T3 15-06-2015
EP 2598516 A2 05-06-2013
ES 2537877 13 15-06-2015
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KR 20130103713 A 24-09-2013
PT 2598516 E 22-07-2015
SG 186974 Al 28-02-2013
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