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(57) Abstract: The present invention relates to a method for improving expression of two or more proteins in a (host) cell. The
method is suited for production of for example recombinant antibodies that can be used in a pharmaceutical preparation or as a

diagnostic tool. In one embodiment, the invention provides a method for obtaining a cell which expresses two or more proteins
comprising providing said cell with two or more protein expression units encoding said two or more proteins, characterised in that at
least two of said protein expression units comprise at least one STAR sequence wherin said STAR sequence protects said transgenes

from the effect of gene silencing.



WO 2003/106684 A3

(88) Date of publication of the international search report:
8 April 2004

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.



INTERNATIONAL SEARCH REPORT

PCT/NL 03/00432

CLASSIFICATION OF SUBJECT MATTER

TPC T CioNIe 6T C12N15/09
C12N5/10

C12N15/11 C12N15/79 C12N15/90

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 Cl2N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO~Internal, WPI Data, PAJ, BIOSIS, MEDLINE, EMBASE, Sequence Search

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
Y US 6 149 212 A (BOHLE JR GEORGE WILLIAM 1-12,
ET AL) 21 November 2000 (2000-11-21) 14-28,
30-41

column 3, 1ine 26 - line 30
claims 35,36,43-46; figure 3A; example 1A

examples 2,3

Y WO 97/27207 A (UNIV NORTH CAROLINA ;SPIKER 1-12,
STEVEN (US); ALLEN GEORGE C (US); HALL) 14-28,
31 Juiy 1997 (1997-07-31) 30-41
page 7, line 14 - Tine 24
page 8, line 34 - page 9, line 1
claims 2,3; figure 3A; example 10

Y WO 00/09749 A (OTTE ARIE PIETER ;STICHTING 1-12,
TECH WETENSCHAPP (NL)) 14-28,
24 February 2000 (2000-02-24) 30-41

Y-

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special calegories of ciled documents :

*A" document defining the general state of the art which is not
considered 1o be of particular relevance

*E* earlier document but published on or after the international
filing date

°L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0O" document referring o an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority dale claime

*T* later document published after the international filing date
or pricrity date and not in conflict with the application but
Icited 1o understand the principle or theory underlying the
nvention

*X° document of particular relevance; the claimed Invention
cannot be considered novel or cannot be considered to
Involve an inventive step when the document Is taken alone

*Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
m%rlnts, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

29 September 2003

Date of malling of the International search report

09 0104

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Tudor, M

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 3




INTERNATIONAL SEARCH REPORT

PCT/NL 03/00432

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

HAN K-H ET AL: "MATRIX ATTACHMENT REGIONS
(MARS) ENHANCE TRANSFORMATION FREQUENCY
AND TRANSGENE EXPRESSION IN POPLAR"
TRANSGENIC RESEARCH, LONDON, GB,

vol. 6, 1997, pages 415-420, XP002910491
ISSN: 0962-8819

page 416, left-hand column, paragraph 2;
figure 1

AUTEN J ET AL: "EFFECT OF SCAFFOLD
ATTACHMENT REGION ON TRANSGENE EXPRESSION
IN RETROVIRUS VECTOR-TRANSDUCED PRIMARY T
CELLS AND MACROPHAGES"

HUMAN GENE THERAPY,

vol. 10, no. 8, 20 May 1999 (1999-05-20),
pages 1389-1399, XP000989780

ISSN: 1043-0342

page 1390, right-hand column, T1ine 11 -
Tine 37; figure 1

MIELKE C ET AL: "Stabilized, long-term
expression of heterodimeric proteins from
tricistronic mRNA"

GENE, ELSEVIER BIOMEDICAL PRESS.
AMSTERDAM, NL,

vol. 254, no. 1-2,

22 August 2000 (2000-08-22), pages 1-8,
XP004208775

ISSN: 0378-1119

page 2, left-hand column, 1ine 4 - line
25; figure 1

DATABASE GENESEQ ‘Online!

EBI, Hinxston, Cambridgeshire, U.K.;

29 October 2001 (2001-10-29),

GLUCKSMANN & SILOS-SANTIAGO: "Human
seven—-transmembrane protein 31945 cDNA
sequence."

XP002255949

Database accession no. AAH76193

abstract

& WO 01/059117 A (SILOS SANTIAGO
INMACULADA ;GLUCKSMANN MARIA ALEXANDRA
(US); MILLEN) 16 August 2001 (2001-08-16)
page 134 - page 137; claim 2

iy

1-12,
14-28,
30-41

1-12,
14-28,
30-41

1-12,
14-28,
30-41

1-12,
14-28,
30-41

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 3




INTERNATIONAL SEARCH REPORT

PCT/NL 03/00432

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

A

MIGLIACCIO A R ET AL: "Stable and
unstable transgene integration sites in
the human genome: extinction of the Green
Fluorescent Protein transgene in K562
cells”

GENE, ELSEVIER BIOMEDICAL PRESS.
AMSTERDAM, NL,

vol. 256, no. 1-2,

3 October 2000 (2000-10-03), pages
197-214, XP004238405

ISSN: 0378-1119

page 213, left-hand column, line 41 -
right-hand column, line 13

1-12,
14-28,
30-41

Form PCT/ISA/210 {continuation of second sheet) (July 1962)

page 3 of 3




INTERNATIONAL SEARCH REPORT PCT/NL 03/00432

Box! Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

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

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carrisd out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

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

see additional sheet

1. ]:] As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
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3. D As only some of the required additional search fees were timely paid by the ‘applicant, this Interational Search Report
covers only those claims for which fees were paid, specifically claime Nos.:

4. m No required additional search fees were timely paid by ihe applicant. Consequently, thie International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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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. claim:

Invention 1: Claims 1-12, 14-28, 30-41, all partially; A
method for producing two or more proteins in a cell using a
protein expression unit comprising at least two gene
expression units wherein said at least two expression units
comprise at least one STAR3 (SEQ ID NO:3; the first sequence
in Table3); a protein expression unit comprising STAR3 (SEQ
ID NO:3) for use in said method.

Invention 2: Claims 1-12, 14-28, 30-41, all partially; A
method for producing two or more proteins in a cell using a
protein expression unit comprising at least two gene
expression units wherein said at Teast two expression units
comprise at Teast one STAR4 (SEQ ID NO:4); a protein
expression unit comprising STAR4 (SEQ ID NO:4) for use in
said method.

Invention 3: Claims 1-12, 14-28, 30-41, all partially; A
method for producing two or more proteins in a cell using a
protein expression unit comprising at Teast two gene
expression units wherein said at least two expression units
comprise at least one STAR6 (SEQ ID N0:6); a protein
expression unit comprising STARé (SEQ ID NO:6) for use in
said method.

Invention 4: Claims 1-12, 14-28, 30-41, all partially; A
method for producing two or more proteins in a cell using a
protein expression unit comprising at least two gene
expression units wherein said at least two expression units
comprise at Teast one STAR8 (SEQ ID N0O:8); a protein
expression unit comprising STAR8 (SEQ ID NO:8) for use in
said method.

Invention 5: claims 13, 29 (completely) and, partially 1-12,
14-28, 30-41; A method for producing two or more proteins in
a cell using a protein expression unit comprising at least
two gene expression units wherein said at Teast two
expression units comprise at least one STAR18 (SEQ ID
NO:18); a protein expression unit comprising STAR18 (SEQ ID
NO:18) for use in said method.

2. claim:

page 2 of 3
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Invention 6: Claims 1-12, 14-28, 30-41, all partially; A
method for producing two or more proteins in a cell using a
protein expression unit comprising at least two gene
expression units wherein said at least two expression units
comprise at Teast STARL (SEQ ID NO:1; the first sequence in
Figure 6); a protein expression unit comprising STAR1 (SEQ
ID NO:1) for use in said method.

Invention 7: as above where the STAR is STAR2 (SEQ ID NO:2)
Invention 8: as above where the STAR is STARS (SED ID NO:5)
Invention 9: as above where the STAR is STAR7 (SED ID NO:7)

and so on through figure 6, exciuding those sequences
previously described in tabie 3, until....

Invention 119: as above where the STAR is STAR A35 (SEQ ID
NO:119)

page 3 of 3
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