I *I Innovation, Sciences et Innovation, Science and CA 2575800 C 2018/06/05

Developpement economique Canada Economic Development Canada
Office de |la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 575 800
12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2005/08/26 (51) Cl.Int./Int.Cl. C12N 15/67 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2006/03/02 COTK 14/715 (2006.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2018/06/05 SEEGERT. DIRK. DE:
(85) Entree phase nationale/National Entry: 200//02/01 WAETZIG, GEORG, DE
(86) N° demande PCT/PCT Application No.: EP 2005/009247 RAHAUS, NKOLAUS DE;
. o o DAECKE, JESSICA, DE;
(87) N° publication PCT/PCT Publication No.: 2006/021453 ROSE-JOHN. STEFAN DE

(30) Priorité/Priority: 2004/08/27 (EP04020455 4) (73) Propriétaire/Owner:

CONARIS RESEARCH INSTITUTE AG, DE
(74) Agent: SMART & BIGGAR

(54) Titre : SEQUENCES NUCLEOTIDIQUES OPTIMISEES CODANT SGP 130
(54) Title: OPTIMIZED NUCLEOTIDE SEQUENCES ENCODING SGP130

A) B ) gp130 (extracellular part) H I
(E;;;rggéiﬁ —lS:gnalJ{ D'l—]'L 02 }[ D3 }( D4 H H DB H FC F

B) (ot { o2 f b3 F
o1 J( o2 { o3 K tes

Prokaryotes

(sgp130(D1-D3)) -EfcijD" }[ 02_}[ sl }-

LeaderM D7 D2 P3 Tag

—

(57) Abrege/Abstract:
Described are codon optimized sgpl30 encoding nucleic acid molecules as well as a method for the highly efficient recombinant

production of sgpl30 in mammalian cells or bacteria using a nucleic acid molecule of the invention.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca I*I
50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca al I a



woO 2006/021453 A3 I D0 AL A Y100 AL R0 R0 00 R0

CA 02575800 2007-02-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
2 March 2006 (02.03.2006)

(51) International Patent Classification:
CI2N 15/67 (2006.01) CO7K 14/715 (2006.01)

(21) International Application Number:
PCT/EP2005/009247

(22) International Filing Date: 26 August 2005 (26.08.2005)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
04020455.4 27 August 2004 (27.08.2004) EP

(71) Applicant (for all designated States except US):
CONARIS RESEARCH INSTITUTE AG [DE/DE];
Schauenburgerstrasse 116, 24118 Kiel (DE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SEEGERT, Dirk
|[DE/DE]; Freesenberg 148, 24161 Altenholz (DE).
WATZIG, Georg [DE/DE]; Heiderstrasse 19, 24106 Kiel
(DE). RAHAUS, Nikolaus [DE/DE]; Brammerkamp 12,
24159 Kiel (DE). DAECKE, Jessica [DE/DE]; Jung-
mannstrasse, 24118 Kiel (DE). ROSE-JOHN, Stefan
|[DE/DE]; Theodor-Heuss-Weg 6, 24211 Schellhorn (DE).

(74) Agent: SCHﬁSSLER, Andrea; Huber & Schiissler, Trud-
eringer Strasse 246, 81825 Munich (DE).

(10) International Publication Number

WO 2006/021453 A3

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ., NA, NG, NI, NO, NZ.,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BEF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
22 June 2006

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: OPTIMIZED NUCLEOTIDE SEQUENCES ENCODING SGP 130

A) gp1 30 (extracel!u!ar part) 1gG '

fs‘;‘;ﬁ'gggij -{Slgnal}( D1 ){ D2 }[ D3 }rnea J{ D5 H H }-

B) — ot { p2 | p3 |

(o o Yo Y

Prokaryotes

(sgp130(D1-D3)) '&-‘3 e (}{ D 1 }[ Di}[ DS_}-

| -|LeaderH D1 H D2 ]{ D3 H Tag ]—

(57) Abstract: Described are codon optimized sgpl30 encoding nucleic acid molecules as well as a method for the highly efficient

recombinant production of sgpl30 in mammalian cells or bacteria using a nucleic acid molecule of the invention.



CA 02575800 2014-05-05

Optimized nucleotide sequences encoding sgpl30

The present invention relates to codon optimized aggpl30
encoding nucleic acid molecules as well as a method for the
highly efficient recombinant production of sgpl30 in mammalian
cells or bacteria using a nucleic acid molecule of the

invention.

For the treatment of various diseases such as Crohn’s disease
etc. the sgpecific blocking of 1IL-6 responses dependent on
soluble IL-6R might be desirable for treatment. It was found
that a soluble gpl30-dimer, 1in particular an IgG-Fc¢ fusion
protein or a PEGylated version of spgl30, efficiently inhibits
the anti-apoptotic effect of sIL-6R from LPMC from Crohn’s
disease (CD) patients and that, thus, said compound 1is useful
for the treatment of said disease and related diseases like,
e.g., cclitis or rheumatoid arthritis. Unfortunately, so far
the recombinant production of sgpl30 is difficult in
particular due to the fact that only low amounts of protein

can be obtained

Thus, the technical problem underlying the present invention
wags to provide means allowing to improve the efficiency of

recombinant production of sgpl30Fc or sgpl30(D1-D3).

During the experiments leading to the present invention it
wag found that by use of particular codon optimized versions
of the DNA encoding sgpl30Fc the yields of recombinant

protein can be increased at least 10- to 20-fold compared to
the unmodified version of the DNA. In case of the prokaryotic
sgpl30(D1-D39 version, the optimization of the DNA led to the

reduction of undesired shorter side products.
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Summary of the invention

In one aspect of the invention, there is provided a nucleic

acld molecule encoding sgpl30 comprising (a) the nucleic acid

sequence as depicted in SEQ ID No. 7 (sgpl30(D1-3) opt) or (b) a

fragment thereof which maintains the ability to inhibit the

activity of the agonistic complex Il-6/sI1-6R.
In another aspect, there i1s provided a nucleic acid molecule
encoding sgpl30 comprising (a) the nucleic acid sequence as

depicted in SEQ ID No. 12 (sgpl30Fc opt), wherein at least 80% of

the codons altered in the nucleic acid sequence of SEQ ID No. 12
vs. the wild type sequence are present, or (b) a fragment thereof
which encodes a polypeptide that comprises extracellular domains

D1 to D3 of sgpl30, wherein the encoded polypeptide inhibits the

activity of the agonistic complex IL-6/sIL-6R.

In another aspect of the invention, there is provided an

expression vector containing a nucleic acid molecule of the

present i1nvention.

In another aspect of the invention, there is provided a host
cell contalning an expression vector of the present invention.

In another aspect of the invention, there 1s provided a
method of producing a sgpl30 polypeptide comprising culturing a
host cell of the present invention and recovering the polypeptide

from said host cell or the culture.

la
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Brief description of the drawings

Figure 1: Schematic presentation of the constructs

Grey shedding marks the parts of the protein which have been

optimized. (A) Eukaryotic <construct comprising a signal

peptide, six extracellular gpl30 domains and the IgG-Fc part.

(B) Variations of the sgpl30 protein expressed in prokaryotic

cells. sgpl30 can be expressed with or without N-terminal

leader sequence and/or C-terminal Tag for ©purification

purposes.

Figure 2: sgpl30(Di-D3) (nucleotide sequence and amino acid

sequence) for expression in bacterial cells

An alignment of the nucleotide sequence with optimized codons

(sgpl30(D1-D3) opt) vs. the original sequence (sgpl30(D1-

D3) wt) 1is shown.

Figure 3: sgpl30(Fc) (nucleotide sequence and amino acid

sequence) for expression in mammalian cells

An alignment of the nucleotide sequence with optimized codons

(sgpl30Fc opt) ve. the original sequence (sgpl30Fc wt) is

shown.

gy
.

Figure 4: Detection of sgpl30Fc after transient transfection

of HEK293 cells (A) or CHO cells (B) with wildtype or

optimized (opt) sgpl30Fc expreséion plasmids

The position of sgpl30Fc 1s i1indicated by arrows («). Wildtype

and optimized sgpl30Fc expression was detected 1in two

independent transfection experiments each. The different sizes

of the protein (left panel) result from the leader sequence

which has been partially cleaved off aftexr secretion into the

medium. The right panel represents the results derived from
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whole cell extracts from CHO cells (sgpl30Fc with leader

segquence) .

gy
—

Figure 5: Detection of RNA transcribed from transfected

plasmid DNA (sgpl30Fc; neomycin resigtance gene (NeoR)) by

gene-specific RT-PCR

HEK293 cells were transfected with an expression plasmid

encoding either wildtype or optimized sgsgpl30Fc. Transfection

of the empty vector (mock) or non-transfected cells (control)

served as negative controle. P-actin was amplified from total

vty -
p—

RNA to demonstrate the use of egqual amounts of RNA in each

single experiment.

Figure 6: Expression of sgpl30(D1-D3) in BL21 (DE3)pLys

bacteria

The c¢DNA encoding sgpl30(D1-D3) was cloned into the expression

plasmid pET22Db (Invitrogen, Carlsbad, CA, USA) which in

addition encodes a leading pelB seqguence and a C-terminal His-

tag. sgpl30(D1-D3) was detected by western blot with a His-

I

gspecific antibody and

marked with an arrow (4).

Figure 7: Comparison and selection of different optimized

sgpl30Fc segquences

The wt ¢DNA encoding sgpl30Fc was optimized using different

optimization algorithms ("Java Codon Adaption Tool" (JCat,

available at http://www.prodoric.de/JCat/ and "UpGene" Gao et

al. (2004), Biotechnol. Proc. 20(2): 443-8) and the resulting

expression constructs were transfected into HEK293 cells. The

expression of sgpl30Fc was determined on RNA level by RT-PCR
and on protein level by western blot as described earlier. The

figure represents an example o©of the comparison of two

different optimized sgpl30Fc sequeﬁces (Optl and Opt2) with a
sgpl30Fc sequence optimized according to the present invention

(Opt CONARIS) .
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Figure 8: Alignment of different optimized sgpl30Fc cDNA

sequences and comparlison with the unmodified wild type (wt)

sequerice

The shaded regions are showing a few examples of codons which

either have been left unmodified (grey) ag compared to the

wild type (wt) or have been changed (partly in different wavs)
by the algorithms.

Figure 9: The table indicates the numbers of base pairs which

gr—
and

are different between two compared seqguences

sgpl30Fc sequence optimized according to the present invention

(opt CON), JCat (opt JCat) or UpGene (opt Upgene).

Thus, the present invention relates to a nucleic acid molecule

encoding sgpl30 comprisgsing the nucleic acid seguence (a) as

depicted 1n  Figure 2 (sgpl30(D1-3) opt) or Figure 3

(sgpl30Fc opt) or (b) a fragment or analogue thereof which

maintains the codon usage pattern thereof.

sgpl30 means “soluble”. The term “soluble”

L S

1 1)

The letter “s” o

as used herein refers to a gpl30 molecule lacking the

intracellular domain and the transmembrane domain. The domains

F
p—

utilized 1in sgpl30(D1-D3) opt consist of the first three

extracellular domains D1-D3 of gpl30.

The term "fragment" as used herein refers to sgpl30 ILragments

which comprise the entire or smaller parts of the optimized

cDNA encoding the extracellular domain of gpl30. Preferably,

such fragments show a biological activity of the full length
molecule, e. g. maintain the ability to inhibit the activity

of the agonistic complex IL-6/sIL-6R. For the expression 1in

bacteria such fragment also comprises sgpl30 without the

eukaryotic secretory leader seguence (MLTLOTWVVQALFIFLTTESTG,

4
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Pos. 1 to 22). Moreover, a prokaryotlic sgecretory leader

pr—tr

sequence, e. g. pelB or OmpA could be cloned in front of the

—

sgpl30 sequence or parts of 1t and could be derived from the

respective sultable expression plasmid, e. g. pET22b (Merck

Biosciences GmbH, Bad Soden, Germany), pASK-IBA2, pASK-IBA1l2

(IBA, Goettingen, Germany). In addition the sgpl30 protein can

be expressed with or without Tag for purification purposes, e.

g. Hisg, Strep, Myc or others.

The term “analogue” as used herein refers to a nucleic acid

molecule which encodes the same amino acid sequence but which,

through the redundancy of the genetic code, has a different
nucleotide sequence. The term “codon usage pattern” as used
herein refers to the average frequencies in the nucleotide

seqguence, e.g., highly expressed mammalian genes. Codon usage

patterns for mammals, including humans can be found in the

literature; see, e.g., Nakamura et al., Nucleic Acids Research

1996, 24:214-5. In the nucleic acid moleculegs of the present

invention, the codon usage pattern 1s altered to more clogely

represent the c¢codon bias o©of the host organism, e.g. a

mammalian cell.

Alternatively, the present invention relates to a nucleic acid

molecule, wherein at least 80%, preferably at least 90%, more

preferably at least 95% and, most preferably at least 98% of
the codons altered in the nucleic acid sequence of Figure 2 or

3 vs. the wild type sequence are present.

In a preferred embodiment, the nucleic acid molecule of the

present invention 1s & DNA molecule.

The present invention includes eXpression vectors  that
comprise the nucleic acid molecules of the invention. The

expression <vectors can be constructed according to methods

well known to the person skilled 1in the art; see, e.g.,

5
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Sambrook, Molecular Cloning A Laboratory Manual, Cold Spring

Harbor Laboratory (1989) N.Y. The ‘'"control elements" or

"regulatory sequences" used for recombinant expression are

those non-translated reglons of the vector-enhancers,
promoters, 5' and 3' untranslated regions which interact with
host cellular proteins to carry out transcription and

translation. Such elements may wvary 1in their strength and

specificity. Depending on the vector system and host utilised,

any number of suitable transcription and translation elements,

including constitutive and 1inducible promoters, may be used.

In mammalian cell systems, promoters from mammalian genes or

from mammalian viruses are preferable. Promoters and other
expression regulation signals may be selected to be compatible
with the host c¢ell for which expression 18 designed. For
example, mammalian promoters 1include the metallothionein
promoter, which can be induced in response to heavy metals
such as cadmium, and the B—act;.in 30 promoter. Viral promoters

such as the SV40 large T antigen promoter, human

cytomegalovirus (CMV) 1mmediate early (IE) promoter, rous
sarcoma virus LTR promoter, adenovirus promoter, or a HPV
promoter, particularly the HPV upstream regulatory region
(URR) may also be used. All these promoters are well described

and readily available in the art.

In mammalian host cells, a number of viral-based expression

systems may be utilised. In cases where an adenovirus is used

as an expression vector, sequences encoding the polypeptide(s)

of the present invention may be ligated into an adenovirus
transcription/translation complex <consisting of the late
promoter and tripartite leader sequence. Insertion 1n a non-

H

essential El1 or E3 region of the viral genome may be used to

-

obtain a viable virus which 18 capable of expressing the

antibody 1in infected host c¢ells (Logan, J. and Shenk, T.
(1984) Proc. Natl. Acad. ©Sci. 81:3655-3659). In addition,

transcription enhancers, such as the Rous sarcoma virus (RSV)



CA 02575800 2007-02-01
WO 2006/021453 PCT/EP2005/009247

enhancer, may be used to increase eXpregsion 1n mammalian host

cells.

=

Further examples of suitable viral wvectors, include herpes

simplex viral +wvectors, vaccinia or alpha-virus wvectors and
retroviruses, including lentiviruses and adeno-associated

viruses. Gene transfer techniques using these viruses are

known to those skilled in the art. Retrovirus vectors for
example may be used to stably integrate the nucleic acid

molecules of the invention into the host genome, although such

recombination 18 not preferred. Replication-defective

adenovirus vectors by contrast remaln episomal and therefore

allow transient expression. If it 18 necegsgary to generate a

cell 1line that containsgs multiple copies of the gequence

BV

[z]

encoding the spgll30 polypeptides, vectors based on SV40 or

may be used with an appropriate selectable marker.

Human artificial chromosomes (HACs) may also be employed to

-

deliver larger fragments of DNA than can be contained and

expressed in a plasmid. HACs of 6 to 10 M are constructed and

delivered via conventional delivery wethods (liposomes,

polycationic amino polymers, or vesicles) for therapeutic

purposes.

Specific initiation signals may also be used to achlieve more

efficient translation. Such signals include the ATG initiation

codon and adjacent sequences. In cases where sequences
encoding the sgpl30, its initiation codon, and upstream

sequences are inserted into the appropriate expression vector,

no additional transcriptional or translational control signals

may be needed. However, in case where only a coding sequence

for a fragment 1is inserted, exogenous translational control

signals including the ATG initiation codon should be provided.

Furthermore, the initiation codon should be 1in the correct

reading frame to ensure translation of the entire insert.
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Exogenous translational elements and initlation codons may be

of various oriligins, both natural and synthetic. The efficiency

of exXpression may be enhanced by the inclusion of enhancers
which are appropriate for the particular cell gystem which 1is

used, such as those degscribed in the literature (Scharf, D. et

al. (1994) Results Probl. Cell Differ. 20:125-162).

In addition, a host cell strain may be chogen for its ability

P

to modulate the expression of the inserted sequences or to

process the expressed polypeptide chains 1n the desired

fashion. Post-translational processing which cleaves a
"prepro" form of the polypeptide may also be wused to
facilitate correct insertion, folding and/or function.

Different mammalian host cells which have specific cellular

machinery and characteristic mechanisms for post-translational
activities (e.g., CHO, Hela, MDCK, HEK293, 293, CCO0S$S-7 and

W138), are available from the American Type Culture Collection

(ATCC; Bethesda, Md.) and may be chosen to ensure the correct

=t

modification and processing of the foreign polypeptide chains.

For long-term, high-yield production of sgpl30, stable

expression in mammalian cells is preferred. For example, cell

lines which stably express sgpl30Fc may be transfected using

expression vectors which may contain viral origins of

replication and/or endogenous expression elements and one or

more gelectable marker genes on the same or on a separate

—

vector. Following the introduction of the wvector, cells may be

allowed to grow for 1-2 days in an enriched media before they

are switched to selective media. The purpose of the selectable

marker i1s to confer resistance to selection, and 1ts presence

allows growth and recovery of cells which successfully express

the introduced sequences. Resistant clones of stably

transformed cells may be proliferated using tissue culture

techniques appropriate to the cell type.
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After the introduction of the recombinant vector(s), the hogt

cells are grown in a selective medium, which sgelects for the

growth of vector-containing cells. Any number of selection

systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex wvirus

thymidine kinase (Wigler, M. et al. (1977) Cell 11:223-32) and

adenine phosphoribosyltransferase (Lowy, I. et al. (1980) Cell
22:817-23) genes which can be employed in tk.sup.- or

aprt.sup. - cells, respectively. Also, antimetabolite,

antiblotic or herbicide resgistance can be used as the basis

ror selection; for example, dhfr which confers resistance to

methotrexate (Wigler, M. et al. (1980) Proc. Natl. Acad. Sci.

77:3567-70) ; npt, which confers resistance to the

aminoglycosides neomycin and G-418 (Colbere-Garapin, F. et al

(1981) J. Mol. Biol. 150:1-14) and als or rat, which confer

reslistance to chlorsulfuron and phosphinotricin

acetyltransferase, respectively (Murry, supra). Additional

selectable genes have been described, for example, trpB, which

allows cells to utilise indole in place of tryptophan, or

I

hisD, which allows cells to utilise histinol in place of

histidine (Hartman, S. C. and R. C. Mulligan (1988) Proc.

Natl. Acad. Sci. 85:8047-51). Recently, the use of wvisible
markers has gained popularity  with such  markers as
anthocyaning, beta-glucuronidase and its substrate GUS, and

luciferase and its substrate luciferin, being widely used not

only to identify transformants, but also to quantify the

amount of transient or stable protein expression attributable

to a specific wvector system (Rhodes, C. A. et al. (1995)

Methods Mol. Biol. 55:121-131).

The person skilled also knows vectors and host cells for

bacterial expression, e.g. bacteriophage, plasmid, or cosmid
DNA exPressiop vectors. Vectors suitable for use in the

present invention include, but are not limited to the PSKK

expression vector for expression in bacteria. Depending on the

9
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vector system and host utilised, any number of suitable

transcription and translation elements, including constitutive
and inducible promoters, may be wused. For example, when
cloning 1in bacterial systems, inducible promoters such as the

gr—
v

hybrid lacZ  promoter  of the  Bluescript.RTM. phagemid

(Stratagene, LadJdolla, Calif.) or pSportl.TM. plasmid (Gibco
BRL) and the like may be used.

-

Purification of the recombinant sgpl30 1is carried out by any

one of the methods known for "thlis purpose, i.e., any

conventional procedure 1involving extraction, precipitation,

chromatography, electrophoresis, cr the 1like. A further

purification procedure that may be used i1is affinity

chromatography using monoclonal antibodies which bind the

target polypeptide or a Tag fused to it, e.g., His, Strep or

Myc, and which are produced and immobilized on a gel matrix

contained within a column. Impure preparations containing the

recombinant sgpl30 are passed through the column. The sgpl30

will be bound to the column by the specific antibody while the

impurities will pass through. After washing the polypeptide is

eluted from the gel by a change in pH or 1ionic strength and

can then, if desired, dimerized and/or PEGylated.

Accordingly, the present invention also relates to a method of
producing the sgpl30 of the present invention, comprising
culturing a host cell transformed with a nucleic acid molecule
of the invention and recovering the gsgpl30 polypeptide from

said host cell or the culture.

The sgpl30 polypeptide produced from a nucleic acid molecule

of the present invention is useful in the treatment and/or

prevention of all the pathologies, in which the activity of

the agonistic complex IL-6/slL6R must be inhibited, e.g., for

the treatment/prevention of bone resorption, hypercalcemia,

10
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cachexia, tumours, autoimmune diseases such as Crohn’s disease

and bacterial or viral infections.

The below examples explain the invention in more detail.

Example 1l: Material and Methods

(A) Construct and transfection

The c¢DNA encoding either wildtype or optimized sgpl30Fc was

cloned 1into the expression plasmid pDEST40 (Invitrogen,

Carlsbad, CA, USA) according to standard procedures. The

wildtype sequence was derived from an expression plasmid which

has been described in Jostock et al., Eur. J. Biochem. 268

(2001), 160-7 (Figure 1; upper panel). The construct was

sequence verified. 3 x 10° HEK293 cells were transiently

transfected with 1 ug of plasmid and 3 ul of Fugene (Roche

Diagnostics, Mannheim, Germany) in 3 ml of medium according to

the manufacturer's manual. The <cells were subsequently

incubated for 24 h at 37°C and supernatants and cells were
harvested for further preparations of either total proteins or

RNA, respectively.

One set of cells was transfected with the empty vector (mock),

another set of cells was left untransfected (control). Both

sets served as negative controls.

(B) Protein extraction and western blot

The sgpl30Fc ©protein was precipitated from the cell
supernatants by adding 20 ul of Protein-A/G-Plus Agarose

(Santa Cruz, CA, USA). The slurry was incubated overnight at
4°C and finally centrifuged. Bound proteins were extracted by

boiling the agarose pellet 1n SDS sample buffer for 5 minutes

at 100°C. In parallel the cells were scraped from the plates

11
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P
p—

using a rubber policeman, harvested in 100 ul of PBS and

centrifuged. All protein samples were geparated on a standard

acrylamide gel, transferred to a PDVF-membrane by semi-dry

blotting and stained with a gpl30-specific antibody (HOlzel

p—

yiagnostika, Ko&ln, Germany). 50 ng of recombinant sgpl30

served as positive control (sgpl30).

(C) RNA extraction

Total RNA was extracted from the cell pellets using a RNeasy

Mini kit (Qiagen) according to the manufacturer's

instructions. The followling primers were used to determine RNA

transcribed from the transfected plasmid DNA by RT-PCR:

)

sgpl30Fc f: 51 -ATCGAGGTGTGAGTGGCATGG-3 ! ; sgpl30Fc r: 5 -
ACCTTGCACTTGTACTCCTTGC~-3'; neomycin resistance gene NeoR s:

51" -GATGCCTGCTTGCCGAATATC-3 " ; NeoR r: 51 -
CCCCAAGCTCTTCAGCAATATC~-3'. Total RNA wae 1nitially reverse

transcribed and the c¢DNA was amplified by 30 c¢ycles of 30

geconds at 95°C followed by 2 minutes at 57°C and a final
elongation step of 5 minutes at 72°C. Expected amplicon sizes:

gpl30: 1.712 bp, NeoR: 133 bp. The amplification of NeoR was

ity
p—

ficiency of the

performed to document an equal transfection e:

plasmid. In addition, P-actin was amplified to demonstrated the

use of equal amounts of total RNA in each experiment.

Example 2: Highly efficient recombinant production of

sgpl30Fc in HEK293 cells

Figure 4 demonstrates that in comparison to the wildtype

expression plasmid the production of sgpl30Fc was increased at

least 10 to 20-fold in HEK293 cells transfected with the
optimized sgpl30Fc expression plasmid. On the RNA level

(Figure 5) a sgimilar increase of sgpl30FCc expresgsion was

gy
f—

detected with the optimized construct. This elevation of

I}

sgpl30Fc RNA amounts was not due to a different transfection

12
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#
—

efficiency as shown by equal amounts of RNA encoded by the

neomycin reslstance gene which was also located on the

expression plasmid.

g—
——tp

The results indicate that the significant increase of sgpl30Fc

production after optimization of the <¢DNA seguence 18

partially based on an improved codon usage during translation

but is mainly derived from the elevation of the corresponding
RNA levels. This might be due to a more efficient

transcription or a higher stability of the RNA.

Example 3: Highly efficient recombinant production of

sgpl30(D1-D3) in bacteria

(A) Constructs and transformation

The c¢cDNA encoding either wildtype or optimized sgpl30(D1-D3)

was c¢loned into the prokaryotic expression plasmid pET22b

(Merck Biosciences GmbH, Bad Soden, Germany) according to

standard procedures. The D1-D3 fragment was amplified afore

from the pSVL-sgpl30Fc plasmid described 1in Jostock et al.

2001. The construct was seguence verified and transformed 1into

BL21 (DE3)pLys bacteria (Invitrogen, Carlsbad, CA, USA).

(B) Protein expression and western blot

10 ml of bacterial suspension were diluted at 1:100 with LB-

medium and grown at 30°C overnight until the ODggo mm ¥eached a

value of 0.3 (250 rpm). Protein expression was induced by the

addition of 0.3 M of PTG (Isopropyl-beta-D-

thiogalactopyranoside) (Qiagen, Hilden, Germany) and further

incubation of the cells overnight at 25°C. The cells were
pelleted by centrifugation at 4°C and 4600 rpm for 30 minutes
and the pellet was resuspended in 1 ml PBS (PAA Laboratories

GmbH, COlbe, Germany). Disruption of the cells was performed

13
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by sonication (3 x 30 sec, 10% cycle, 20% power) with a

Bandelin Sonoplus HD 2070 sonicator. Insoluble material was

pelleted at 13.000 rpm and 4°C for 30 min and the pellet was

resuspended in 1 ml of urea buffer (50 mM NaH,PO,, 8 M urea,

pH8). An aliquot was diluted at 1:100 and subsequently

analvzed by SDS PAGE according to standard protocols. His-

tagged target proteins were detected with an anti-PentaHis

-

antibody (Qiagen, Hilden, Germany) .

(C) Results

Whereas the wildtype sequence generated a second shorter Iform

of sgpl30(D1-D3) (Figure 6, left lane) this by-product was not

observed with the optimized c¢DNA (Figure 6, right lane). This

unwanted wvariation of sgpl30(D1-D3) 1s generated by further

alternative transcriptional and translational start sides

which have been eliminated by codon modifications 1in the

optimized <¢DNA sequence. Subsequently the efficiency to

produce the desired protein with the right size was increased

at least at a factor of 3-fold.

Example 4: Identification of the best optimized sgpl30Fc cDNA

sequence

-

The wt sgpl30Fc sequence was optimized using different

optimization algorithms. The resulting seguences were
synthegsized, cloned 1into respective expression vectors and
transfected into certain expression cells. The best sgpl30Fc

sequence was identified by detection of sgpl30Fc expression on

the RNA and the protein level. Figure 7 shows an example of

these sets of experiments and demonstrates that although three

different optimized sequences were used only one sequence

(namely "Opt CONARIS"), i.e., a sequence optimized according

14



CA 02575800 2007-02-01
WO 2006/021453 PCT/EP2005/009247

to the present invention, significantly increased the

P

expression o0f sgpl30Fc protein by HEK293 cells. Figure 8

gu—
—

represents an alignment of the same sequences. Although in all

cases the optimization approach was based on an optimal codon

usage 1in eukaryotes, the figure clearly demonstrates that the

prediction for the optimal codon at a certain position is

often completely different. Figure 9 summarizes the findings

y—
b

of these alignments by sghowing the number of different base

p—

palirs between each of the sequences.

These results clearly demonstrate that the computer aided

prediction of cDNA sequences for optimal protein expression in

a certaln organism has only an extremely limited wvalue. The

development of best optimized sequences makes it necessary to
choose 1individual research approaches and must be accompanied

by high innovative technologies and inventive poWer.

15
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SEQUENCE LISTING IN ELECTRONIC FORM

In accordance with section 111(1) of the Patent Rules, this
description contailns a sequence listing 1n electronic form in
ASCII text format (file: 94022-5seqg04-12-12vi.txt).

A copy of the seqguence listing 1in electronic form 1s available
from the Canadian Intellectual Property Office.

The sequences 1n the sequence listing 1in electronic form are
reproduced 1n the following table.

SEQUENC.

L+

TABL.

L)

<110> Conaris Research Institute AG
<120> Optimized nucleotide sequences encoding sgpl30
<130> 94022-5

<140> 2,575,800
<l41> 2005-08-26

<150> EP 04020455.4
<151> 2004-08-27

<160> 13

<170> PatentlIn version 3.2

<210> 1
211> 22
<212> PRT

<213> Artificial sequence

220>
<223> secretory leader sequence of sgpl30

<400> 1

Met Leu Thr Leu Gin Thr Trp Val Val Gln Ala Leu Phe Ile Phe Leu
1 5 10 15

Thr Thr Glu Ser Thr Gly
20

<210> 2
<211> 20
<212> DNA

<213> Artificial sequence

16
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<220>
<Z223> Primer

<400> 2
atgaggtgtg agtgggatgg

<210> 3
<211> 22
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 3
accttgcact tgtactcctt gc

<210> 4
211> 21
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 4
gatgcctget tgccgaatat c

<210> 5
<211> 22
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 35
cgccaagcete ttcagcaata tc

<210> ©
<211> G918
<212> DNA

<213> sgpl30(dli-D3) wt

<400> 6
atggaactgce tggacccecgtg cggttatatc agcccggaaa geccagttgt tcaactgceat

agcaatttca ccgcecggtttg tgtgctgaaa gagaagtgta tggattattt ccacgtcaac

gcgaactaca ttgtgtggaa aaccaaccat ttcaccatcc cgaaagaaca gtataccatc

17

20

22

21

22

60

120

180



attaaccgta
acctgcaaca
agcggcctgc
atgcgctgceg
agcgaatggg
tgcaccgttg
aacgccetgg
ccgaatccgc
ctgacctgga
cgcaccaaag
agcagcttca
atgaaagaaqg
tatgaagatc
<210> 7

<211> 918
<212> DNA

<213>

<220>
<223>

<400> 7
atggaacttc

tctaatttca
gctaattaca
ataaacagaa
acttgcaaca
tcgggcttgc
atgaggtgtg
tctgaatggg
tgcactgttg

acgtgceccttg

ccgcgagcecaqg
ttctgacctt
cgccggaaaa
aatgggatgg
cgacccacaa
attacagcac
gtaaagtcac
cgcataatct
ccaacccgag
atgccagcac
ccgttcagga
atggtaaagg

gtccgtga

tagatccatg
ctgcagtttg
ttgtctggaa
cagcatccag
ttcttacatt
ctccagaaaa
agtgggatgg

CdaCalCalCda

attattctac

ggaaggttac

CA 02575800 2012-12-07

cgttaccttt
cggtcaactg
accgaaaaat
tggtcgcgaa
atttgcggat
cgtgtacttc
cagcgatcat
gagcgtgatc
cattaagagc
ctggagccag
tctgaaaccg

ctactggagc

Artificial sequence

sgpl30(D1-D3) opt

tggttatatc
tgtgctaaag
aacaaaccat
tgtcaccttt
cggacagcett

acctaaaaat

tggaagggaa
gtttgctgat
tgtgtatttt

atcagatcat

accgatatcg
gaacagaatg
ctgagctgca
acccacctgqg
tgcaaagcga
gtgaacattg
atcaactttqg
aacagcgaag
gttatcatcc
attccgeecgg

tttaccgaat

gattggagcqg

agtcctgaat
gaaaaatgta
tttactattc
acagatatag
gaacagaatg
ttgagttgca
acacacttgg
Lgcaaagcaa
gtcaacattqg

atcaattttg

18

cgagcctgaa
tttatggcat
ttgtgaacga
aaaccaactt
aacgcgatac
aagtgtgggt
atccggtgta
aactgagcag
Tgaaatacaa
aagataccgc
atgtgtttcg

aagaagcgaqg

ctccagrtgt
tggattattt
ctaaggagca
cttcattaaa
tttatggaat
ttgtgaacga
agacaaactt
aacgtgacac
aagtctgggt

atcctgtata

cattcaactg
caccatcatt
aggcaaaaaa
caccctgaaa
cccgacctct
ggaagcggaa
caaagtgaaa
catcctgaaa
cattcagtat
gagcacccgt
cattcgctgt

cggtatcacc

acaacttcat
tcatgtaaat
atatactatc
tattcagctc
cacaataatt

ggggaadgaaa

cactttaaaa
coecaccectceca

agaagcagag

taaagtgaaqg

540

600

660

720

780

840

900

018

60

120

180

240

300

300

420

480

540

600



cccaatccgce
ttgacatgga
aggaccaaag
tcttcattca
atgaaggaag
tatgaagata
<210> 8

<211> 305
<212> PRT

<213>

<220>
<223>

<400> 8

cacataattt
ccaacccaagq
atgcctcaac
ctgtccaaga

atggtaaggg

gaccatga

sgpl30(D1-D3)

CA 02575800 2012-12-07

atcagtgatc
tattaagagt
ttggagccag
ccttaaacct

atactggagt

Artificial seqguence

wt

aactcagagg
gttataatac
attcctecty
tttacagaat

gactggagtg

aactgtctag
taaaatataa
aagacacagc
atgtgtttag

aagaagcaag

tatcttaaaa
cattcaatat
atccacccga
gattcgctgt

tgggatcacc

Met
1

Val

Asn

Thr

ITle

Glu

Gln

Met

His
50

Thr

Tle

Leu

Leu

Asp
35

Phe

Ser

Asn

Ile

Val
115

Leu

His

20

Thr

Val

Tle

Tle
100

Asn

ASpD

Ser

Phe

ITle

Thx

Leu
85

Ser

Glu

Pro

Asn

His

Pro

Phe
70

Thr

Gly

Phe

Val

Lys

55

Thr

Phe

Leu

Gly

Thr

ASn
40

AsSp

Pro

LYS
120

Ala
25

Ala

Gln

Gln

Pro
105

Met

Ile
10

Val

Asn

Ala

Leu

90

Glu

Arqg

19

Ser

Thr

Ser
75

Glu

Pro

Val

ITle

Ile

o0

Leu

Gln

Pro

Glu

Glu

Leu

Val

45

Iile

Asn

Asn

Trp
125

Ser

Lys

30

Trp

Asn

I1le

Val

Asn
110

Asp

Pro
15

Glu

Gln

Tyr
95

Leu

Val

Thr

Thr

Leu

80

Gly

Ser

Gly

600

120

780

840

200

918



Arg Glu

130

Thr His

145

Cys

Val

Phe

Val

Asn
225

Arqg

Ala

Gliu

Trp

Pro
305

Thr

Glu

Asp

ile

210

Pro

Thr

Ser

Thx

Lys

Val

Ala

Pro

195

Asn

Ser

His

Phe

Asp

Glu

180

Val

sSexr

Ile

Lys Asp

Thr

Val
215

Arg
260

Phe

Ser Asp Trp

290

<210>

9

<211>
<212>
<213>

<220>

305
PRT

Leu Glu

Ala

Tyr
165

Asn

Glu

Lys

Ala
245

Ser

Arg

Ser

ASp
150

Ser

Ala

Glu

Ser
230

Ser

Ser

Ile

Glu

Thr
135

Cys

Thr

Leu

Va_i

Leu

215

Val

Thr

Phe

Arqg

Glu
295

Artificial sequence

CA 02575800 2012-12-07

Asn

Val

Gly

Lys

200

Ser

Ile

Trp

Thr

Cys

280

Ala

Phe

Ala

Lys
185

Pro

Ser

Ile

Ser

Val

265

Met

Ser

Thr

Phe
170

Val

AAsn

Ile

Leu

Gln

25C

Gln

GLly

20

Lieu

Arg

155

Val

Thr

Pro

Leu

LYS
235

Tle

Asp

Glu

1le

Lys

140

ASp

AsSn

Ser

Pro

Lys

220

Pro

Leu

ASp

Thr
300

Ser

Thr

Ile

Asp

His

205

Leu

Asn

Pro

Gly
285

Tyr

Glu

Pro

Glu

His

190

Thr

Ile

Glu

Pro
270

Glu

Trp

Thzr

Val
175

lle

Leou

Trp

Gln

Asp

293

Phe

Gly

Asp

Ala

Ser

160

Trp

AsSn

SCY

Thr

Tyr

240

Thr

Thr

Arg



<223>

<400>

Met Glu

1

Val

Asn

Ala
65

Thr

Ile

Arg

Thr
145

Val

Phe

GLln

Met

His

o0

Ser

Thr

Ile

Glu
130

His

Thr

Glu

ASp

9

Leu

Leu

Asp

35

Phe

Ser

Asn

ILle

Val
115

sgpl130(D-D3) opt

CA 02575800 2012-12-07

Leu Asp Pro Cys Gly Tyr

His

20

Tyr

Thr

Val

Tle

Ile

100

Asn

Thr His

Val

Ala

YO
195

Phe

Asp

Glu
180

Val

5

Ser Asn Phe

Phe

Ile

Thr

Leu

~J

Ser

Giu

Leu

Ala

Tyr

Lo3

Asn

His

Pro

Phe
70

Thr

Gly

GClu

Asp

150

Ser

Ala

Val

Lys

DD

Thr

Phe

Leu

Lys

Thr
135

Thr

Leu

val

Thry

Asn

40

Glu

ASp

Gly

Pro

Lys

120

Asn

Val

Gly

Lys
200

Ala
25

Ala

Gln

Ile

Gln

Pro
105

Met:

Phe

Ala

Lys
185

Pro

Ile
10

Val

Asn

Ala

Leu
90

Arg

Thr

Phe
170

Val

AsSn

21

Sey

Thr

Ser
75

Glu

Leu

Arqg

155

Val

Thr

Pro

Fro

Val

ITle

ITle

60

Leu

Gln

Pro

Glu

Lys

140

Asn

Ser

Pro

Glu

Ser

Leu Lys

Val
45

Tle

Asn

Asn

Trp
125

Ser

Thr

Ile

His
205

30

Trp

Asn

Ile

Val

ASn
110

AsSp

Glu

Pro

Glu

His
190

ASn

Pro
15

Glu

Gln

Tyr
95

Leu

Gly

Trp

Thr

Vai
175

ITle

1,eu

Val

Lys

Thr

Thr

Leu

80

Gly

Sey

Gly

Ala

Ser
160

Trp

Asn

Ser
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Val Ile Asn Ser Glu Glu Leu Ser Ser Ile Leu Lys Leu Thr
210 215 220

Asn Pro Ser Ile Lys Ser Val Tle Tle Leu Lys Tyr Asn Ile

225 230 235

Arg Thr Lys Asp Ala Ser Thr Trp Ser Gln Ile Pro Pro Glu

245 250

Ala Ser Thr Arg Ser Ser Phe Thr Val Gln Asp Leu Lys Pro
260 205 210

Giu Tyr Val Phe Arg Ile Arg Cys Met Lys Glu Asp Gly Lys

275 280 285
Trp Ser Asp Trp Ser Glu Glu Ala Ser Gly Ile Thr Tyr Glu
290 295 300

Pro

305

<210> 10

<211> 2511

<212> DNA

<213> artificial

<220>

<223> sgpl30Fc wt

<400> 10

atgttgacgt tgcagacttyg gctagtgcaa gccecligtita Ltttecctceac

acaggtgaac ttctagatcc atgtggttat atcagtcctg aatctccagt

cattctaatt tcactgcagt ttgtgtgcta aaggaaaaat gtatggatta

aatgctaatt acattgtctg gaaaacaaac cattttacta ttcctaagga

atcataazaca gaacagcatc cagtgtcacc tttacagata tagcttcatt

ctcacttgca acattcttac attcggacag cttgaacaga atgtttatgg

atttcgggcet tgcctccaga aaaacctaaa aatttgagtt gcattgtgaa

aaaatgagagt gtgagtygga tggtggaagg gaaacacact tggagacaaa

aaatctgaat gggcaacaca caagtttgct gattgcaaag caaaacgtga

22

Trp

Gln

AsSp

2955

Phe

Gly

AsSp

Thr

Tyr
240

Thr

Thr

Arg

cactgaatct
tgtacaactt
ttttcatgta
gcaatatact
aaatattcag
aatcacaata
cgagdgdgaag
cttcacttta

cacccCcCacCcC

©0

120

180

240

300

360

4270

480

540



tcatgcactg
gagaatgccce
aagcccaatc
aaattgacat
tataggacca
cgatcttcat
tgtatgaagg
acctatgaag
actcaaggct
ggaaaaatct
acagttaatg
acagtaagaa
tttcaagcta
gtggaatgga
tcagataaag
tatttaagaqg
gctgatggac
aaaggaccta
caacttcctg

atcattggaa

tctttgacta
aaggatggtc
cctgaagccg
atgatctccc
gaggtcaagt

cgggaggagc

gactggctga

ttgattattc
ttgggaaggt
cgccacataa
ggaccaaccc
aagatgcctc
tcactgtcca
aagatggtaa
atagaccatc
acagaactgt
tggattatga
ccacaaaact
atcttgttgg
ctcaccctgt
ctactccaag
caccctgtat
ggaacttagc
caggaagccc
ctgttcggac
ttgatgttca
atgaaactgc
gtgacacatt
cagaattcag
agggcgcgec
ggacccctga
tcaactggta

agtacaacag

atggcaagga

CA 02575800 2012-12-07

tactgtgtat
tacatcagat
tttatcagtg
aagtattaag
aacbttggagc
agaccttaaa
gggatactgg
taaagcacca
acaactcgtg
agtgactctc
gacagtaaat
caaatcagat
aatggatctt
ggaatctgta
cacagactgg
agagagcaaa
tgaatccata
aaaaaaagta
gaatggattt
tgtgaatgtg
gtacatggrta
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggce
cacgtraccgt

gtacaagtgc

tttgtcaaca
catatcaatt
atcaactcag
agtgttataa
cagattcctc
ccttttacag
agtgactgga
agtttctggt
tggaagacat
acaagatgga
ctcacaaatg
gcagctgtit
aaagcattcc
aagaaatata
caacaagaag
Cgctatttga
aaggcatacc
gggaaaaacg
atcagaaatt
gattcttccc
cgaatggcadg
aaaactcaca

ctctteccccee
gtggtggtgyg
gtggaggtgce
gtggtcagcg

aaggtctcca

23

ttgaagtctg
ttgatcctgt
aggaactgtc
Cactaaaate
ctgaagacac
aatatgtgtt
gtgaagaagc
ataaaataga
tgcctceccttt
aatcacattt
atcgctatct
taactatccc
ccaaagataa
tacttgagtg
atggtaccgt
taacagttac
ttaaacaagc
aagctgtctt
atactatatt
acacagaata
catacacaga
catgcccacce
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt

acaaagccect

ggtagaagca
atataaagtqg
tagtatctta
taacattcaa
agcatccacc
taggattcgc
aagtgggatc
tccatccecat
tgaagccaat
acaaaattac
agcaacccta
tgcctgtgac
catgctttgg
gtgtgtgtta
gcatcgcacc
tccagtatat
tccadcttcc
agagtgggac
ttatagaacc
tacattgtcc
tgaaggtggg
gtgcccagcea
ggacaccctc
cgaagaccct
gacaaagccqg
cctgcaccag

cccagcccecec

600

000

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

15600

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



atcgagaaaa
cccceccecatcecc
ttctatccca
aagaccacgc
gtggacaaga
ctgcacaacc
11

835
PRT

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

<220>
<223>

<400> 11

Met Lev Thr

1

ccatctccaa
gggaggagat
gcgacatcgc
ctccegtget
gcaggtggca

actacacgca

artificial

sgpl30Fc wt

Leun Gin

CA 02575800 2012-12-07

agccaaagygyg

gaccaagaac
cgtggagtgg
ggactccgac

gCaggggaacC

gaagagcctc

Thr Trp Leu

Vail

cagceccgag
caggtcagcc
gagagcaatg
ggctccttct

gtcttctcat

tccectgtetce

Gln Ala

10

aaccacaggt

tgacctgcect
ggtagccdda
tcctctatag
gctccgtgat

cgggtaaatg

Phe Ile

gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

d

Phe
15

Leu

Thr

Pro

Val

Ile

6D

Tle

Leu

Gln

'hr

Glu

Leu
50

Val

Tle

Glu

Ser
35

Lys

Trp

Asn

ser
20

Pro

G4
}.._I
—

Arg

Asn Ile Gln

100

Asn Tyr Tyr

115

Thr

Val

Thr

Thr
85

Leu Thr

Gly Ile

Gly Glu Leu

Val

Cys

Asn

70

Ala

Gln Leu
40

Met ASp

55

His Phe

Ser Ser

Cys Asn

Thr Ile
120

His

Thr

Val

Tle
105

Tle

Asp

Ser

Phe

Tle

Thr

90

Leu

Ser

24

Pro

AsSn

His

Pro

12

Phe

Thr

Gly

Phe

Vai
60

Thr

Phe

Leu

Thr
45

Asn

Glu

AsSp

Gly

Pro
125

Tyr
30

Ala

Ala

Gln

lie

Gln
110

Pro

ITle

Val

Asn

Ala
95

Leu

Glu

Ser

Thr
80

Ser

Glu

2220

2280

2340

2400

2460

2511



Pro Lys Asn Leu

Glu Trp

145

Lys

ASpP

Asn

Ser

Pro
225

Pro

Leu

Asp

305

Thr

130

Ser

Thr

Ile

Asp

210

His

Leu

Asn

Pro

LysS
290

Pro

Asp

Glu

Glu
195

His

Asn

Thr

Ile
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tgcatgaagqg

sgel30Fc opt

tgcagacatg
tgctggatcc
tcaccgeegt
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1.

7.

CA 2575800 2017-05-04

Claims

A nuclelic acid molecule encoding sgpl30 comprising (a) the
nuclelc acid sequence as depicted in SEQ ID No. 12

(sgpl30Fc opt), wherein at least 80% of the codons altered in
the nucleic acid sequence of SEQ ID No. 12 vs. the wild type
sequence are present, or (b) a fragment thereof which encodes
a polypeptide that comprises extracellular domains D1 to D3
of sgpl30, wherein the encoded polypeptide inhibits the

P

activity of the agonistic complex IL-6/sIL-6R.

The nucleic acid molecule of claim 1 which 1s a DNA molecule.

An expression vector containing a nucleic acid molecule of

claim 1 or 2.

F

A host cell containing an expression vector of claim 3.

iy

The host cell of claim 4 which i1s a mammalian host cell.

The host cell of claim 5 which 1s a CHO or HEK293 cell.

A method of producing a sgpl30 polypeptide comprising
culturing a host cell of any one of claims 4 to 6 and

recovering the polypeptide from said host cell or the

culture.

34
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