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are homogeneous and highly functional. 

[SOLUTION TO PROBLEM] 

[0012] 

The present inventors have found that, in vitro, Muse cells have a phagocytic property, and, 

according to phagocytosis of damaged and/or dead cells (including fragments of damaged and/or dead 

cells), Muse cells differentiate into those cells, and thus completed the present disclosure accordingly. 

[0012a]  In one aspect, provided herein is a method for inducing differentiation of pluripotent stem 

cells in vitro into cells having the same phenotype and function as Information Presenting Cells for 

Differentiation (IPCD), the method comprising co-culturing pluripotent stem cells or a cell fraction 

having the pluripotent stem cells concentrated therein, either with damaged and/or dead cells as IPCD, 

and/or fragments of said damaged and/or dead cells, wherein said pluripotent stem cells phagocytize 

the damaged and/or dead cells as IPCD, and/or fragments of said damaged and/or dead cells, and said 

pluripotent stem cells are SSEA-3-positive and CD105-positive; wherein the IPCD are cells derived 

from ectoderm which are selected from the group consisting of neural cells, glial cells, pigment cells, 

skin cells, inner ear cells, retinal cells, corneal cells, and hair follicle cells; cells derived from 

mesoderm which are selected from the group consisting of cardiac muscle cells, skeletal muscle cells, 

smooth muscle cells, osteocytes, chondrocytes, germ line cells, and hematopoietic cells; or cells 

derived from endoderm which are pancreatic  cells, bile duct cells, respiratory epithelial cells, 

esophageal epithelial cell, vascular endothelial cells, kidney-constituting cells, bladder epithelial cells, 

and pancreatic exocrine cells; 

wherein the pluripotent stem cells have all of the following properties: 

(i) telomerase activity at low or under detection level; 

(ii) having the ability to differentiate into cells of three germ layers; 

(iii) exhibiting no tumorigenic proliferation; and 

(iv) having self-renewal ability.  

[0013] 

Specifically, the present disclosure provides as follows. 

[1] A method for inducing differentiation of pluripotent stem cells in vitro into cells having 

the same phenotype and function as Information Presenting Cells for Differentiation (IPCD), the 

method comprising co-culturing pluripotent stem cells or cell population with high content of the 

pluripotent stem cells either with damaged and/or dead cells as IPCD, and/or fragments of said 

damaged and/or dead cells. 

[2] The method according to [1] above, wherein the pluripotent stem cells phagocytize 

damaged and/dead cells as IPCD, and/or fragments of said damaged and/or dead cells.
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[3] The method according to [1] or [2] above, wherein the pluripotent stem cells are SSEA-3-

positive cells isolated from mesenchymal tissues of a body or cultured mesenchymal cells. 

[4] The method according to any one of [1] to [3] above, wherein the pluripotent stem cells 

are CD105-positive. 

[5] The method according to any one of [1] to [4] above, wherein the pluripotent stem cells 

are CD117-negative and CD146-negative. 

[6] The method according to any one of [1] to [5] above, wherein the pluripotent stem cells 

are CD117-negative, CD146-negative, NG2-negative, CD34-negative, vWF-negative, and CD271-

negative. 

[7] The method according to any one of [1] to [6] above, wherein the pluripotent stem cells 

are CD34-negative, CD117-negative, CD146-negative, CD271-negative, NG2-negative, vWF-

negative, Sox10-negative, Snai1-negative, Slug-negative, Tyrp1-negative, and Dct-negative. 

[8] The method according to any one of [1] to [7] above, wherein the pluripotent stem cells 

have all of the following properties: 

(i) telomerase activity at low or under detection level; 

(ii) having the ability to differentiate into any of three germ layers; 

(iii) exhibiting no tumorigenic proliferation; and
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CLAIMS 

1. A method for inducing differentiation of pluripotent stem cells in vitro into cells 

having the same phenotype and function as Information Presenting Cells for Differentiation 

(IPCD), the method comprising co-culturing pluripotent stem cells or a cell fraction having the 5 

pluripotent stem cells concentrated therein, either with damaged and/or dead cells as IPCD, 

and/or fragments of said damaged and/or dead cells, wherein said pluripotent stem cells 

phagocytize the damaged and/or dead cells as IPCD, and/or fragments of said damaged and/or 

dead cells, and said pluripotent stem cells are SSEA-3-positive and CD105-positive;  

wherein the IPCD are cells derived from ectoderm which are selected from the group 10 

consisting of neural cells, glial cells, pigment cells, skin cells, inner ear cells, retinal cells, 

corneal cells, and hair follicle cells; cells derived from mesoderm which are selected from the 

group consisting of cardiac muscle cells, skeletal muscle cells, smooth muscle cells, osteocytes, 

chondrocytes, germ line cells, and hematopoietic cells; or cells derived from endoderm which are 

pancreatic  cells, bile duct cells, respiratory epithelial cells, esophageal epithelial cell, vascular 15 

endothelial cells, kidney-constituting cells, bladder epithelial cells, and pancreatic exocrine cells; 

wherein the pluripotent stem cells have all of the following properties: 

(i) telomerase activity at low or under detection level; 

(ii) having the ability to differentiate into cells of three germ layers; 

(iii) exhibiting no tumorigenic proliferation; and 20 

(iv) having self-renewal ability. 

2. The method according to claim 1, wherein the pluripotent stem cells have been 

isolated from mesenchymal tissues of a body or cultured mesenchymal cells. 
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3. The method according to claim 1 or 2, wherein the pluripotent stem cells are 

CD117-negative and CD146-negative. 

4. The method according to any one of claims 1 to 3, wherein the pluripotent stem 

cells are CD117-negative, CD146-negative, NG2-negative, CD34-negative, vWF-negative, and 30 

CD271-negative. 

5. The method according to any one of claims 1 to 4, wherein the pluripotent stem 

cells are CD34-negative, CD117-negative, CD146-negative, CD271-negative, NG2-negative, 

vWF-negative, Sox10-negative, Snai1-negative, Slug-negative, Tyrp1-negative, and Dct-35 

negative. 
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6. The method according to any one of claims 1 to 5, wherein the ratio between the 

number of the pluripotent stem cells and the number of the damaged and/or dead cells as IPCD is 

1 : 10,000 to 10,000 : 1. 
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7. The method according to any one of claims 1 to 6, wherein the damaged and/or 

dead cells as IPCD, and/or fragments of said damaged and/or dead cells are obtained by adding a 

pharmaceutical agent selected from the group consisting of apoptosis inducing agent, metabolic 

antagonist, alkylating agent, anthracycline, antibiotics, antimitotic agent, topoisomerase 

inhibitor, proteasome inhibitor, anti-cancer agent, heat, low temperature, acid, alkali, ultrasonic 10 

wave, and physical disruption by vortex or the like. 

8. The method according to any one of claims 1 to 7, wherein the IPCD are selected 

from the group consisting of motor neuron, dopamine neuron, intermediate neuron, glutamine-

activated neuron, pituitary gland cells, thyroid gland cells, adrenal cortex, adrenal medulla, 15 

pressure-sensor cells of carotid artery, heart conduction system, choroid plexus epithelial cells, 

pancreatic-alpha cells, pancreatic-delta cells, and lung Clara cells. 
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