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The PureStem ES-210, Ecto-ntu Progenitor has been characterized by 
differential gene expression in its undifferentiated form and under 
differentiating conditions.  This progenitor has been fate mapped by LifeMap 
Discovery as “Ectoderm-neural tube” and has potential applications in 
developmental and disease studies of ectoderm tissues and cells, especially 
neural tube generated structures including brain, retina and cornea.   ES-210 
expresses the mature oligodendrocytes transmembrane protein TMEM132D 
(Nomoto H. et al, 2003). This progenitor may be valuable for studies of neural 
diseases including Parkinson’s and Alzheimer’s.  
 
Under differentiation with PureStem reagents or protocols, PureStem 
Progenitor ES-210 expresses transthyretin (TTR), a marker of Blood Brain Barrier cells and choroid plexus making 
this progenitor valuable for research into diseases related to Cerebral Spinal Fluid including Alzheimer’s disease 
where defective choroid plexus function has been hypothesized.  There is also up-regulation of genes associated 
with pancreatic beta cells, corneal tissues and genes associated with improper cardiac development. 
 
This progenitor was derived from the registered parental hES cell line H9 (WA09) as described (West et al, 2008). 

 

 

FEATURES 

 High propagation capacity 

 Clonally pure population  

 Full undifferentiated and differentiated gene profiles available 

 Valuable for studies of neural disease 
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UNDIFFERENTIATED GENE EXPRESSION  

Genes Expressed Embryology Applications 

TH 
OLFM1  
TFAP2C  
TMEM132D 
 
HEY2 

Tyrosine hydroxylase 
Olfactomedin-like 1. 
Transcript. Fac. AP-2 gamma. 
Mature oligodendrocyte transmembrane 
protein. 
Hairy/enhancer-of-split related with 
YRPW motif 2 

Ectoderm-
neural tube 
 

Studies of: 
Brain development and disease (Parkinson’s, 
schizophrenia, Alzheimer’s) 
Eye development (esp retinal) 
Development of pancreas ductal progenitors. 

GENE EXPRESSION UNDER DIFFERENTIATION CONDITIONS  

Condition+ Genes Differentially Expressed Potential Fate/ Applications 

TGFβ 3 TTR (transthyretin) 

ACTC1 (Actin, alpha cardiac muscle ) 

ANGPTL7 (Angiopoietin-related protein 7) 

Choroid plexus / Blood Brain Barrier, Alzheimer’s disease 

Heart, skeletal muscle  / Cardiomyopathy 

Studies of corneal and pancreatic beta cell development 
+
 The primary differentiating factor(s) are listed.  Please call technical service for the full protocols. 

 

PRODUCT INFORMATION  
Differentially expressed 
positive mRNA markers  
(by microarray): 

 

 TH, OLFML1, TFAP2C, TMEM132D, IL26, HEY2, SH2D3C, SAMD5 

Contents: Vial contains >500,000 cells cryopreserved in 1 ml of FBS/10% DMSO 

Growth Medium: PureStem™ EPM k01  EM-1001 

Recommended Culture 
Conditions: 

Cells should be plated onto tissue culture grade polystyrene plastic coated with 0.1% 
gelatin. Following rapid thawing & slow dilution in final culture medium, the initial seeding 
density should be ~ 20,000 cells/cm

2
. Cells should be maintained at 37°C in a humidified 

incubator preferably with 10% CO2 and 5% oxygen with media change at least twice a 
week. At confluence, split 1:3 for routine maintenance. Note: confluence for more than 2 
days may lead to terminal differentiation. 

Population Doubling Time: Approximately 50 hours. 

Population Doubling:  Progenitor ES-210, Ecto-ntu is sold at passage 12 (original clonal isolate in confluent 1.9 
cm

2
 wellbeing P1), which corresponds to approximately 13.5 doublings since the first 1.9 

cm
2
 well and approximately 31.5 doublings since its original clonal plating. The line displays 

a finite lifespan in vitro, senescing at approximately 70 PD. When used properly this product 
should scale for a minimum of 10 population doublings. 

Sterility: The embryotic progenitor is negative for bacterial and fungal contamination 
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Thaw Test Result: >50% viability, >25% attachment, growth to confluence, and maintenance of original 
morphologic appearance. 

Certificates of Analysis: Available on request 

Restrictions: Cells are for research use only. They are not for human use, and may not be used for 
commercial purposes. User is responsible for proper handling upon receipt. 

Manufacturer: BioTime, Inc. 

 

NOTES ON NOMENCLATURE 

PureStem progenitors are named by embryologist and cell biologists based on fate mapping the progenitors’ undifferentiated and 
differentiated gene expression using annotated genetic expression interpretations found on LifeMap Discovery and classic embryology 
terminology.  The following standardized system is used by BioTime: 

Germ Layer- Cell type or tissue/organ 

Meso (Mesoderm)  cor (chordamesoderm: notochord); prx (paraxial or somatic mesoderm: head; somites; skeletal muscle; cartilage & 
IVD; dermis; tendons; endothelial cells); int (Intermediate: kidney; gonads); latp (Lateral Plate: circulatory system; 
body cavity; extra-embryonic tissues; Adipose; limb bones and cartilage) 

Ecto (Ectoderm) srf (surface ectoderm: epidermis; hair; nails; subacceous glands; olfactory epithelium; mouth (anterior pituitary, 
tooth enamel, cheek epithelium); lens, cornea) 

NCr (Neural Crest) pns (peripheral nervous system); end (endocrine and paraendocrine); pig (pigment Cells); fac (facial cartilage and 
bone); con (connective tissue and stroma: corneal endothelium and stroma; tooth papille; dermis, smooth muscle, 

adipose tissue of skin head and neck; connective tissue of salivary, lachrymal, thymus, thyroid, and pituitary glands; 
connective tissue of smooth muscle in arteries of aortic arch origin)  

Endo (Endoderm) pnc (pancreas); prs (prostate); git (GI tract); lvr (liver); thy (thyroid) 
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PRODUCT WARRANTY  
BioTime, Inc. warrants that its products will comply with its quality standards as stated in its product literature and/or on its website when 

the products are handled and used according to BioTime, Inc.’s instructions.  BioTime, Inc. makes no other warranty, express or implied, to 

the products ability to perform or fitness for use in research-related procedures.  

BioTime, Inc. stands behind its products.  If BioTime, Inc.'s products do not meet its written specifications, in accordance with BioTime, 

Inc.’s warranty, compensation to the customer shall be either:  replacement of the product at no charge; issuance of a credit for the value of 

the product; or a refund of the customer’s money.  Compensation shall not be available if the BioTime, Inc. product: has been used past its 

expiration date; has been damaged in shipment; has been improperly stored or handled; has been modified in ways not specified in product 

instructions or has been used contrary to label or instructions provided by BioTime, Inc.  In the case of media, growth factors or supplements, 

this product warranty is not valid if the customer has notified BioTime, Inc. of defective product twenty (20) business days past the product 

expiration date.  In the case of living cell products, this product warranty is not valid if the customer has notified BioTime, Inc. of defective 

product one year following shipment of the product to the customer.  When possible, BioTime, Inc. reserves the right to test the product to 

confirm non-compliance with its standards before agreeing to compensation to the customer.  BioTime, Inc. shall not be liable for any other 

compensation direct or indirect caused by our products including but not limited to lost profits. 
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DISCLAIMER 
BioTime, Inc. products may contain human or other animal source material; treat as potentially infectious.  Always use proper handling 

techniques. Products should be handled and used only by people trained in proper laboratory safety procedures at Bio-safety level 2 or higher 

as recommended by the CDC for any human or other animal sourced material.  

Customer agrees not to sell or distribute any media, cell, cell sub-culture or cellular fraction to any other party. BioTime, Inc.'s products are 

intended for laboratory research purposes and, unless otherwise stated on product labels, in BioTime, Inc.'s catalog or in other literature 

furnished to Customer, are not to be used for any other purposes, including but not limited to, in vitro diagnostic purposes, human or veterinary 

clinical purposes, in foods, drugs, medical devices or cosmetics for humans or animals or for commercial purposes. Customer acknowledges 

that the products have not been tested by BioTime, Inc. for safety and efficacy in food, drug, medical device, cosmetic, commercial or any 

other use, unless otherwise stated in BioTime, Inc.'s literature furnished to Customer. Customer expressly represents and warrants to 

BioTime, Inc. that Customer will properly test, use, manufacture and market any products purchased from BioTime, Inc. and/or materials 

produced with products purchased from BioTime, Inc. in accordance with the practices of a reasonable person who is an expert in the field 

and in strict compliance with all applicable laws and regulations, now and hereinafter enacted. Customer realizes that, since BioTime, Inc.'s 

products are, unless otherwise stated, intended for research purposes, they may not be on the Toxic Substances Control Act (TSCA) 

inventory. Customer assumes responsibility to assure that the products purchased from BioTime, Inc. are approved for use under TSCA, if 

applicable. 

Customer has the responsibility to verify the hazards and to conduct any further research necessary to learn the hazards involved in using 

products purchased from BioTime. Customer agrees to comply with instructions, if any, furnished by BioTime, Inc. relating to the use of the 

products, and not misuse the products in any manner.  No products purchased from BioTime shall, unless otherwise stated, be considered to 

be foods, drugs, medical devices or cosmetics. 

 


