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claims 

[cVi] 

method for establishing a cell line for recombinant protein production capable of stably 

expressing tro or more transporters or two or more metabolic enzymes, comprising transferring a 

gene of a non-coajng RNA suppressing the expression of NfkBia to a cell so that the gene is 

expressed. \ 

[Claim 2j \ 

The method accordingdo claim 1, wherein the method comprises transferring genes of two 

or more transporters to the cell. \ 

[Claim 3] 

The method according to claim 1, Mterein 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 eWession 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 NfkKia 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. 
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[Claim 7] 

The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the 

non-cod!tog RNA suppressing the expression of NfkBia is a small RNA up to 30 bases long 

comprising ̂ consecutive sequence of 19 to 25 bases in length, the small RNA being capable of 

binding to a portic^ of NfkBia mRNA by base pairing. 

[Claim 8] 

The method accoMng 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 up to 

561 bases long comprising a consecutive sequence of 19 to 25 bases in length, the mRNA-type 

non-coding RNAbeing capable of bindii^ to a portion of NfkBia mRNA by base pairing. 

[Claim 9] 

The method according to any of claims tap 5 or the cell according to claim 6, wherein the 

non-coding RNA suppressing die expression of NfkB\is an mRNA-type non-coding RNA 561 to 

1579 bases long comprising a consecutive sequence of 19\ 25 bases in length, the mRNA-type 

non-coding RNA being capable of binding to a portion of NfkEig mRNA by base pairing. 

[Claim 10] 

The method or the cell according to any of claims 7 to 9, wher^o 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, whS^in the 

gene of a non-coding RNA suppressing the expression of NfkBia has a nucleotide sequence 

represented by any of SBQ ID NOs: 1 to 16 and 29. 

[Claim 12] 



The method according to any of claims 1 to 5 or the cell according to claim 6, wherein the 

gone of a non-coding RNA suppressing the expression of NfkBia is a DNA having the following 

nucleotide sequence or a complementary sequence thereof: 

(Ma sequence capable of binding to a nucleotide sequence represented by any of SEQ ID 

NOs: 1 to 16 aad 29 by base pairing; 

(b) a nucl^tide 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 sequetae 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 (c) except for 

1 base. \ 

[Claim 13] 

The method according to any of claimed to 5 or the cell according to claim 6, wherein a 

gene of a desired protein is further transferred to thefcell. 

[Claim 14] 

The method or the cell according to claim 13, whe\in the desired protein is an antibody. 

[Claim 15] 

The method for establishing a cell line for recombinant pro\in production capable of 

stably expressing two or more foreign genes according to claim 1, whereib the method comprises: 

transferring a first foreign gene encoding a protein, and the gene of ̂ on-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 rtfst and 

second foreign genes encode transporters, and \ 

the established cell line for recombinant protein production expresses the gene of a \ 
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1. A method for establishing a cell line for recombinant protein production that stably 

expresses 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. 

2. The method according to claim 1, wherein the method comprises transferring genes of two 

or more transporters to the cell. 

3. The method according to claim 1, wherein the method comprises transferring genes of two 

or more metabolic enzymes to the cell. 

4. The method according to claim 1, wherein the method comprises transferring genes of 

TauT and two metabolic enzymes to the cell. 

5. 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. 

6. The method according to any of claims 1 to 4 or the cell according to claim 5, wherein the 

non-coding RNA suppressing the expression of NfkBia is a small RNA up to 30 bases long 



63 

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. 

7. The method according to any of claims 1 to 4 or the cell according to claim 5, wherein the 

non-coding RNA suppressing the expression of NfkBia is an mRNA-type non-coding RNA up to 

561 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. 

8. The method according to any of claims 1 to 4 or the cell according to claim 5, 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. 

9. The method or the cell according to any of claims 6 to 8, 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. 

10. The method according to any of claims 1 to 4 or the cell according to claim 5, 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. 

11. The method according to any of claims 1 to 4 or the cell according to claim 5, wherein the 

gene of a non-coding RNA suppressing the expression of NfkBia is a DNA having the following 

nucleotide sequence or a complementary sequence thereof: 
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(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 (c) except for 

1 base. 

12. The method according to any of claims 1 to 4 or the cell according to claim 5, wherein a 

gene of a desired protein is further transferred to the cell. 

13. The method or the cell according to claim 12, wherein the desired protein is an antibody. 

14. 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 

non-coding RNA suppressing the expression of NfkBia, and the protein-encoding first and second 

foreign genes. 
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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; 

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. 

16. The method according to claim 14 or 15, wherein the first foreign gene is a taurine 

transporter (TAUT) gene. 

17. The method according to any of claims 14 to 16, 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. 


