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CLATMS
1. A method for establishing a cell line for recombingnt
protein production capable of stably expressing two more

foreign genes, comprising transferring a gene of as/non-coding

RNA suppressing the expression of NfkBia to a cefl so that the

gene is expressed.

2. The method according tc claim 1, where#n the two or more

foreign genes are genes encoding proteing/that are difficult

to express stably at the same time.

3. The method according to claim 24 wherein all of the

proteins that are difficult to expfress stably at the same time

belong to proteins having similgr functions.

4. The metheod according to £laim 3, wherein the prcteins

having similar functions aYe transporters or metabolic enzymes.

5. The method accerdi to any of claims 1 to 4, wherein the

method comprises trang erring genes of two or more

transporters to the/fcell.

6. The method éording to any of claims 1 to 4, wherein the

method comprisgs transferring genes of two or more metabolic

enzymes to tie cell.

1. The mpéthod according to any of claims 1 to 4, wherein the

method gomprises transferring genes of TauT and two metabolic

enzymés to the cell.

8. A method for constructing a cell with a short doubling
ime, comprising transferring a DNA construct comprising a
gene of a non-coding RNA suppressing the expression of NfkBia

to a cell so that the non-coding RNA is expressed within the
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cell.

9. A cell in which a gene of a non-coding RNA suppressi

expressed.

10. The method according to any of claims 1 to or the cell
according to claim 2, wherein the non-coding A suppressing
the expression of NfkBia is a small RNA up 30 bases long
comprising a consecutive sequence of 19 tf 25 bases in length,

the small RNA being capable of binding Mo a portion of NfkBia

mRNA by base pairing.

11. The method according to any claims 1 to 8 or the cell
according to claim 9, wherein t non-coding RNA suppressing
the expression of NfkBia is ay mRNA-type non-coding RNA up to

561 bases long comprising consecutive seguence of 19 to 25

bases in length, the mRNjFtype non-coding RNA being capable of
binding to a pecrtion of NfkBia mRNA by base pairing.
12. The method accgfding to any of claims 1 to 8 or the cell
according to claipyf 9, wherein the non-coding RNA suppressing
the expression #f NfkBia is an mRNA-type non-coding RNA 561 to
1579 bases lghg comprising a consecutive sequence of 19 to 25

bases in lghgth, the mRNA-type non-coding RNA being capable of
binding £o a portion of NfkBia mRNA by base pairing.
13. e method or the cell according to any of claims 10 to
12,/wherein the consecutive sequence of 19 to 25 bases in
ngth is an arbitrary partial sequence in the nucleotide
sequence represented by SEQ ID NO: 2, or a complementary

sequence thereof.



14.
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The method according to any of claims 1 to 8 or the cel
according to claim 9, wherein the gene of a non-coding RNA

suppressing the expression of NfkBia has a nucleotide s
represented by any of SEQ ID NOs:
15.

1 to 16 and 29.
The method according to any of claims 1 to 8

following nucleotide sequence or a compleme
thereof:

ary seguence
(a) a sequence capable of binding

o a nucleotide
sequence represented by any of SEQ IJf NOs:
base pairing;

(b) a nucleotide seguence

1 to 16 and 29 by
Séquence represented by any o

entical to a nucleotide
SEQ ID NOs: 1 to 16 and 29
except for 1 or several basggs;
(c) a partial seque
the NfkBia gene,
by any of SEQ ID NO
(d)

a sequen
identical to th

e of the 3'-untranslated region of
16.

comprfsing a nucleotide sequence represented
1 to 16 and 29; ox

consisting of a nucleotide sequence
sequence (c)
according

except for 1 or several bases.
The methpd according to any of claims 1 to 8 or the cell
further
17.

claim 9, wherein a gene of a desired protein is
ransferred to the cell.

desfred protein is an antibody.

e method or the cell according to claim 16, wherein the

The method for establishing a cell line for recombinant
protein production capable of stably expressing two or more

foreign genes according to claim 1, wherein the method
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comprises:

transferring a first foreign gene and the gene of a ngn-
coding RNA suppressing the expression of NfkBia to the 11 so
that these genes are expressed; and

transferring a second foreign gene that is difficult to
express stably at the same time with the first fgkeign gene,
to the cell, wherein

the first and second foreign genes are protein-encoding
genes, and

the established cell line for recopbinant protein
production expresses the gene of a nghi-coding RNA suppressing
the expression of NfkBia, and the otein-encoding first and
second foreign genes.
19. The method for establishjfig a cell line for recombinant
protein production capable ¢ff stably expressing two or more
foreign genes according claim 1, wherein the method
comprises:

transferring a First foreign gene and the gene of a non-
coding RNA suppresgfing the expression of NfkBia to the cell so
that these geney sre expressed;

transfering a second foreign gene to the cell; and

transffrring a third foreign gene that is difficult to
express ably at the same time with the second foreign gene,
to thefcell, wherein

the first, second, and third foreign genes are protein-
gficoding genes, and

the established cell line for recombinant protein

production expresses the gene of a non-coding RNA suppressing



the expression of NfkBia,
second, and third foreign
20. The method according
forelgn gene is a taurine
21. The method according

gene of a desired protein
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and the protein-encoding first,
genes.

to claim 18 or 19, wherein thg¢ first
transporter (TAUT) gene.

to any of claims 18 to 20 wherein a

is further transferredfto the cell

to establish a host cell line for the productifn of the

desired protein.




Claims
[Claim 1]

A method for establishing a cell line for recombinant protein production capable of stably
expressing two or more transporters or two or more metabolic enzymes, comprising transferring a
gene of a non-coding RNA suppressing the expression of NfkBia to a cell so that the gene is
expressed.

[Claim 2]

The method according to claim 1, wherein the method comprises transferring genes of two
or more transporters to the cell.
[Claim 3]

The method according to claim 1, wherein the method comprises transferring genes of two
or more metabolic enzymes to the cell.
[Claim 4]

The method according to claim 1, wherein the method comprises transferring genes of
TauT and two metabolic enzymes to the cell.

[Claim 5]

A method for constructing a cell with a short doubling time, comprising transferring a
DNA construct comprising a gene of a non-coding RNA suppressing the expression of NfkBia to a
cell so that the non-coding RNA is expressed within the cell.

[Claim 6]

A cell in which a gene of a non-coding RNA suppressing the expression of NfkBia is
expressed by the transfer of the gene to the cell while two or more foreign genes are stably
expressed, wherein said foreign genes are genes of two or more transporters or genes of two or

more metabolic enzymes.




[Claim 7]

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the
non-coding RNA suppressing the expression of NfkBia is a small RNA up to 30 bases long
comprising a consecutive sequence of 19 to 25 bases in length, the small RNA being capable of
binding to a portion of NfkBia mRNA by base pairing,.

[Claim 8]

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the
non-coding RNA suppressing the expression of NikBia is an mRNA-type non-coding RNA up to
561 bases long comprnising a consecutive sequence of 19 to 25 bases in length, the mRNA-type
non-coding RNA being capable of binding to a portion of NfkBia mRNA by base pairing.

[Claim 9]

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the
non-coding RNA suppressing the expression of NfkBia is an mRNA-type non-coding RNA 561 to
1579 bases long comprising a consecutive sequence of 19 to 25 bases in length, the mRNA-type
non-coding RNA being capable of binding to a portion of NfkBia mRNA by base pairing.

[Claim 10]

The method or the cell according to any of claims 7 to 9, wherein the consecutive sequence
of 19 to 25 bases in length is an arbitrary partial sequence in the nucleotide sequence represented by
SEQ ID NO: 2, or a complementary sequence thereof.

[Claim 11]

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the
gene of a non-coding RNA suppressing the expression of NfkBia has a nucleotide sequence
represented by any of SEQ ID NOs: 1 to 16 and 29,

[Claim 12]
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The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the
gene of a non-coding RNA suppressing the expression of NfkBia is a DNA having the following
nucleotide sequence or a complementary sequ'ence thereof:

(a) a sequence capable of binding to a nucleotide sequence represented by any of SEQ ID
NOs: 1 to 16 and 29 by base pairing;

(b) a nucleotide sequence identical to a nucleotide sequence represented by any of SEQ ID
NOs: 1 to 16 and 29 except for 1 base;

{c) a partial sequence of the 3'-untranslated region of the NfkBia gene, comprising a
nucleotide sequence represented by any of SEQ ID NOs: 1 to 16 and 29; or

(d) a sequence consisting of a nucleotide sequence identical to the sequence (¢) except for
1 base.

[Claim 13]

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein a
gene of a desired protein is further transferred to the cell.
[Claim 14]

The method or the cell according to claim 13, wherein the desired protein is an antibody.
[Claim 15]

The method for establishing a cell line for recombinant protein production capable of
stably expressing two or more foreign genes according to claim 1, wherein the method comprises:

transferring a first foreign gene encoding a protein, and the gene of a non-coding RNA
suppressing the expression of NfkBia to the cell so that these genes are expressed; and

transferring a second foreign gene encoding a protein to the cell, wherein the first and
second foreign genes encode transporters, and

the established cell line for recombinant protein production expresses the gene of a
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non-coding RNA suppressing the expression of NfkBia, and the protein-encoding first and second
foreign genes.
[Claim 16]

The method for establishing a cell line for recombinant protein production capable of
stably expressing two or more foreign genes according to claim 1, wherein the method comprises:

transferring a first foreign gene encoding a protein and the gene of a non-coding RNA
suppressing the expression of NfkBia to the cell so that these genes are expressed;

transferring a second foreign gene encoding a protein to the cell; and

transferring a third foreign gene encoding a protein to the cell, wherein

the second and third foreign genes encode metabolic enzymes, and

the established cell line for recombinant protein production expresses the gene of a
non-coding RNA suppressing the expression of NfkBia, and the protein-encoding first, second, and
third foreign genes.
[Claim 17]

The method according to claim 15 or 16, wherein the first foreign gene is a taurine
transporter (TAUT) gene.
[Claim 18]

The method according to any of claims 15 to 17, wherein a gene of a desired protein is

further transferred to the cell to establish a host cell line for the production of the desired protein.




