
thrombomodulin is obtained as a flow-through fraction in a step of bringing the soluble 

thrombomodulin obtained by affinity column chromatography into contact with a 

cation exchanger under conditions of a specific conductivity of 25 to 34 ms/cm and pH 3 

to 4 (Patent document 12), and a method for purifying thrombomodulin, wherein 

affinity column chromatography as the main purification step is followed by strong 

anion exchange chromatography (Patent document 13). 
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I. 	1❑ C. al 

[Claim 1] 

Highly-purified soluble thrombomodulin which has a content of host cell-originated proteins be • g 

in a ratio of less than 10 ng of the proteins per 10,000 U of the soluble thrombomodulin, where 	the 

soluble thrombomodulin is produced by a transformant cell obtained by transfecting a host , 11 with 

a DNA containing a nucleotide sequence encoding the soluble thrombomodulin. 

[Claim 2] 

The highly-purified soluble thrombomodulin according to claim 1, which is manta 4ctured on an 

industrial scale. 

[Claim 3] 

The highly-purified soluble thrombomodulin according to claim 1 or 2, w ich is used as a material 

for a medicament. 

[Claim 4] 

The highly-purified soluble thrombomodulin according to any o ,.e of claims 1 to 3, wherein purity of 

the highly-purified soluble thrombomodulin is 99% or higher . - sed on the total proteins. 

[Claim 5] 

The highly-purified soluble thrombomodulin accordin: 	e any one of claims 1 to 4, wherein the 

soluble thrombomodulin is produced by serum-free c 	tuxe of the transformant cell. 

[Claim 6] 

The highly-purified soluble thrombomodulin . a cording to any one of claims 1 to 5, wherein the host 

cell is a Chinese hamster ovary cell. 

[Claim 7] 

The highly-purified soluble thrombo 	odulin according to any one of claims 1 to 6, wherein the 

soluble thrombomodulin has the fol swing properties (1) to (5): 

(1) an action of selectively bindi 	= to thrombin, 

(2) an action of promoting ac 	ation of Protein C by thrombin, 

(3) an action of extending t 	ombin clotting time, 

(4) an action of suppres ng platelet aggregation caused by thrombin, and 

(5) anti-inflammator 	action. 

[Claim 8] 

The highly-p 	ified soluble thrombomodulin according to any one of claims 1 to 7, wherein 

molecular weight of the soluble thrombomodulin is in the range of 50,000 to 80,000. 

[Claim 9 

The rIghly-purified soluble thrombomodulin according to any one of claims 1 to 8, wherein the 

hig 1y-purified soluble thrombomodulin is produced by a method comprising the following steps: 

the step of obtaining a transformant cell by transfecting a host cell with a DNA encoding soluble 

thrombomodulin; 

(b) the step of obtaining a solution containing soluble thrombomodulin by culturing the 
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• 

(c) the step of bringing the solution containing soluble thrombomodulin into contact 

with nylon and/or polyethersulfone to obtain highly-purified soluble thrombomodulin 

having a content of host cell-originated proteins being in a ratio of less than 10 ng of 

the proteins per 10,000 U of soluble thrombomodulin. 

[Claim 10] 

The highly-purified soluble thrombomodulin according to any one of c : .1: 

to 9, wherein the soluble thrombomodulin is a peptide containing: 

(i) the amino acid sequence of the positions 367 to 480 in the amino acid seq 	nce of 

SEQ ID NO: 9 or 11, and the amino acid sequence of (ii-1) or (ii-2) mentio 	d below, 

and the peptide is soluble thrombomodulin having the following proper' es (1) to (5): 

(ii-1) the amino acid sequence of the positions 19 to 244 in the amino :cid sequence of 

SEQ ID NO: 9 or 11, or 

(ii-2) the amino acid sequence of (ii-1) mentioned above, furthe v including substitution, 

deletion or addition of one or more amino acid residues, 

(1) an action of selectively binding to thrombin, 

(2) an action of promoting activation of Protein C by t 	mbin, 

(3) an action of extending thrombin clotting time, 

(4) an action of suppressing platelet aggregation .aused by thrombin, and 

(5) anti-inflammatory action. 

[Claim 11] 

The highly-purified soluble thro . bomodulin according to any one of claims 1 

to 9, wherein the soluble thrombomod , lin is a peptide containing: 

(i-1) the amino acid sequence of th 	iositions 19 to 516 in the amino acid sequence of 

SEQ ID NO: 9 or 11, or 

(i-2) the amino acid sequence ,f (i-1) mentioned above, further including substitution, 

deletion or addition of one 	more amino acid residues, 

and the peptide is solub . thrombomodulin having the properties (1) to (5) mentioned 

below: 

(1) an action of selectively binding to thrombin, 

(2) an action of • romoting activation of Protein C by thrombin, 

(3) an action + f extending thrombin clotting time, 

(4) an act n of suppressing platelet aggregation caused by thrombin, and 
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J-5)-finti-inflamilis tory-action, 

[C-leini-12,1 

claims 1 to 9 -4:ne-highly-purifiefl-sel emod-alin-aeeeyding-iio-aily-one of 	 -wherein 

the-DNA-containing-a -tiocleot•kle-seqUellee-ericed-i-ng-seluble-th-roirdiemedulin is -a•DNA-eneoding--the,- 

• ' ankine af.ii-d-ReitkkeileC 	.. 	.. 	. . 

[Claim-1,31 

A 	 - pharmaceutical comi+ositie-n-eompr-i 

to 	 to caries. according 	any one-of claims -1 	-12-and a pha-rinase•ntioatl•y acceptable 

CLAIMS 

[Claim 11-4] 

A method for preparing highly-purified soluble thrombomodulin having a content of host cell-

originated proteins being in a ratio of less than 10 ng of the proteins per 10,000 U of soluble 

thrombomodulin, which comprises the step of bringing a solution containing soluble thrombomodulin, 

which is produced by a transformant cell obtained by transfecting a host cell with a DNA containing a 

nucleotide sequence encoding soluble thrombomodulin, into contact with nylon and/or polyethersulfone. 

[Claim 24-5] 

The method according to claim 114, wherein the highly-purified soluble thrombomodulin is 

manufactured on an industrial scale. 

[Claim 	4-6] 

The method according to claim 11-4 or 215, wherein the highly-purified soluble 

thrombomodulin is used as a material for a medicament. 

[Claim 444] 

The method according to any one of claims 1-1-4 to 344, wherein purity of the highly-purified 

soluble thrombomodulin is 99% or higher based on the total proteins, 

[Claim 518] 

The preparation method according to any one of claims 1,.14 to 4:14, wherein the soluble 

thrombomodulin is prepared by serum-free culture of the transformant cell. 

[Claim 5+9] 

The method for preparing highly-purified soluble thrombomoduliri according to any one of 

claims 144 or 548, wherein the soluble thrombomodulin has the following properties (1) to (5); 

(1) an action of selectively binding to thrombin, 

(2) an action of promoting activation of Protein C by thrombin, 

(3) an action of extending thrombin clotting time, 

(4) an action of suppressing platelet aggregation caused by thrombin, and 

(5) anti-inflammatory action. 

[Claim .729] 

The preparation method according to any one of claims 14-4 to 64-9, wherein the host cell is a 

Chinese hamster ovary cell. 

[Claim 821] 

The preparation method according to any one of claims 11-4 to 7241, wherein 
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molecular weight of the soluble thrombomodulin is 50,000 to 80,000. 

[Claim 922] 

The preparation method according to any one of claims 1X4 to 821, wherein 

the soluble thrombomodulin is a peptide containing: 

(i) the amino acid sequence of the positions 367 to 480 in the amino acid sequence of 

SEQ ID NO: 9 or 11, and the amino acid sequence of (ii-1) or (ii-2) mentioned below, 

and the peptide is soluble thrombomodulin having the following properties (1) to (5): 

(ii-1) the amino acid sequence of the positions 19 to 244 in the amino acid sequence of 

SEQ ID NO: 9 or 11, or 

(ii-2) the amino acid sequence of (ii-1) mentioned above, further including substitution, 

deletion or addition of one or more amino acid residues, 

(1) an action of selectively binding to thrombin, 

(2) an action of promoting activation of Protein C by thrombin, 

(3) an action of extending thrombin clotting time, 

(4) an action of suppressing platelet aggregation caused by thrombin, and 

(5) anti-inflammatory action. 

[Claim 1023] 

The preparation method according to any one of claims 144 to 82-1, wherein 

the soluble thrombomodulin is a peptide containing: 

(i-1) the amino acid sequence of the positions 19 to 516 in the amino acid sequence of 

SEQ ID NO: 9 or 11, or 

(i-2) the amino acid sequence of (i-1) mentioned above, further including substitution, 

deletion or addition of one or more amino acid residues, and 

the peptide is soluble thrombomodulin having the following properties (1) to (5): 

(1) an action of selectively binding to thrombin, 

(2) an action of promoting activation of Protein C by thrombin, 

(3) an action of extending thrombin clotting time, 

(4) an action of suppressing platelet aggregation caused by thrombin, and 

(5) anti-inflammatory action. 

[Claim 1124] 

The preparation method according to any one of claims 1-14 to .621, wherein 

the DNA containing a nucleotide sequence encoding soluble thrombomodulin is a DNA 

encoding the amino acid sequence of SEQ ID NO: 9 or 11. 



[Claim j `,2-5] 

The preparation method according to any one of claims 114 to 11.24, wherein 

the nylon and/or polyethersulfone is in the form of a filtration membrane. 

[Claim ing] 

The preparation method according to claim 122, wherein the filtration 

membrane has a membrane area of 0.01 to 0.5 m2  for 1 mg of the host cell-originated 

proteins. 

[Claim 1:13-7] 

The preparation method according to any one of claims 1-14 to 1_326, wherein 

the nylon and/or polyethersulfone is nylon. 

[Claim 1528] 

The preparation method according to any one of claims 114 to 24"14, which is a 

method for preparing highly-purified soluble thrombomodulin having a content of host 

cell-originated proteins being in a ratio of less than 10 ng of the proteins per 10,000 U 

of soluble thrombomodulin, comprising: 

(a) the step of obtaining a transformant cell by transfecting a host cell with a DNA 

encoding the amino acid sequence of SEQ ID NO: 9 or 11, 

(b) the step of obtaining a solution containing soluble thrombomodulin by culturing the 

transformant cell, 

(c) the step of purifying the solution containing soluble thrombomodulin to a 

thrombomodulin purity of 99% or higher based on the total proteins, and 

(d) the step of bringing the solution containing soluble thrombomodulin into contact 

with nylon to isolate highly-purified soluble thrombomodulin having a content of host 

cell-originated proteins being in a ratio of less than 10 ng of the proteins per 10,000 U 

of soluble thrombomodulin, and 

wherein the host cell is a Chinese hamster ovary cell. 


