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Introduction
• For several years rumors that some cell lines do not have the expected origin.
• e.g. EPC ”Epithelioma Papullosum Carpio“ = FHM (Fathead minnow)  Cells. 

Both in the cyprinid family
• Who cares?
• Correlates to the fish species
• All cell lines shipped from the EURL will have a barcode of origin
• Provide a SOP for COI barcoding cell lines.



Rainbow trout mitochondrion
COX1 or COI
Code for cytochrome c oxidase subunit I

Part of the cytochrome c oxidase enzyme complex
(Respiratory complex IV), a transmembrane protein found
in bacteria and in the mitochondrion of eukaryotes. 

Respiratoty complex IV consists of 3 catalytic subunits 
encoded by mitochondrial genes (COXI, COXII, COXIII) and 
multiple structural subunits encoded by nuclear genes. 

COXI is widely used in DNA barcoding in animals, 
• it is variable enough to distinguish closely related 

species, 
• well conserved among co-specific individuals



Barcoding of Life Project

• The Barcode of Life is a project to create a public collection of reference sequences from vouchered 
specimens of all species of life.

• A Barcode sequence is a short nucleotide sequence from a standard genetic locus for use in species 
identification. 

• For animals, this standard genetic locus is a 650 base pair region on the 5' end of the mitochondrial 
cytochrome oxidase subunit I (COI) gene.



Barcoding of life database



Barcoding of Life database- BoLD

Records for bony fishes

http://www.barcodinglife.com/index.php/Taxbrowser_Taxonpage?taxid=77

http://www.barcodinglife.com/index.php/Taxbrowser_Taxonpage?taxid=77


The figure shows the full COI for rainbow trout and the primer binding sites. The whole region (blue + 
green) is the barcoding region, that can be amplified with the primers jgLCO1490 and jgHCo2198 

Two internal primers where designed to amplify a range of metazoans mICO1int forward and reverse. 

Each reaction (blue and green) amplifyes ~330 nt 

Currently only the green region is needed to barcode fish cell lines 

Primer set jgLCO1490 + jgHco2198 (Folmer et al. 1994 Mol Mar Biol Biotechnol)

Internal primers mlCO1intF and mlCO1intR (Leray et al. 2013. Frontiers in Zoology)



Results
Cell line Navn Species of origin RESULTS identity

EPC* Epithelioma Papullosum Carpio Cyprinus carpio
(common carp)

Pimephales promelas
(fathead minnow) 100%

BF-2 Bluegill Fry Lepomis macrochirus
(bluegill) Lepomis 100%

CHSE-214 Chinook Salmon Embryo Oncorhynchus tshawytscha
(Chinook Salmon)

Oncorhynchus tshawytscha
(Chinook Salmon ) 100%

RTG-2 Rainbow trout gonad Oncorhynchus mykiss
(rainbow trout)

Oncorhynchus mykiss 
(rainbow trout) 100%

FHM Fat Head Minnow Pimephales promelas
(Fat Head Minnow)

Pimephales promelas
(Fat Head Minnow) 100%

CCO Channel Catfish Ovary Ictalurus punctatus
(Channel catfish)

Ameiurus nebulosus
(Brown bullhead) 100%

EK-1 Eel Kidney Anguilla anguilla or A. obscura Anguilla japonica 100%

ASK Atlantic Salmon Kidney Salmo salar
(Atlantic salmon)

Oncorhynchus mykiss 
(Rainbow trout) 100%

CCB Common Carp Brain Cyprinus carpio
(common carp)

Cyprinus carpio
(common carp) 100%

SBL Sea Bass Lymphoid Dicentrarchus labrax
(European seabass)

Oncorhynchus tshawytscha
(Chinook Salmon) 100%

WSSK White Sturgeon SKin-1 Acipenser transmontanus Acipenser transmontanus 100%

*two different passages (287 and 295), same result



EPC Epithelioma Papullosum Carpio cells  = FHM cells
Cyprinus carpio
(common carp)

Pimephales promelas
(fathead minnow)

History of origin : (Tomasec & Fijan, 1971; 
Fijan et al., 1983), ”Epithelioma Papullosum
Carpio“    Tomasec, J. and Fijan, N. Virusne
bolesti riba (viral diseases of fish) (1971). 
Final report on research under a part of 
project 6n/1966, 1-29. Zagreb. Most likely 
mistake at production as Fathead is only 
observed in Americas

From BoLD



EPC and FHM:  Most likely same origin but different
appearance and sensitivity

EPC = FHM
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CCO Channel Catfish Ovary: related species but not 
Channel catfish

Ameiurus nebulosus
(Brown bullhead)

Ictalurus punctatus
(Channel catfish)

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=0ahUKEwjVwc7xrZXUAhUoDJoKHXfeAp0QjRwIBw&url=http://wdfw.wa.gov/fishing/washington/Species/1165/&psig=AFQjCNF-fUpmmRvbTWvQcMNMteorsU9VUQ&ust=1496156085905999


ASK Atlantic Salmon Kidney from Rainbow trout!?
Salmo salar
(Atlantic salmon)

Oncorhynchus mykiss 
(Rainbow trout)

Most susceptible cell line for ISAV
RTG-2 cells?
Originally derivate from TO cells (NOT trout
Ovary but the name of the technician who
produced them from A. salmon: Tove!
To be tested with cell from VI, Oslo



SBL Sea Bass Lymphoid = CHSE-214 from Chinook??
Dicentrarchus labrax
(European seabass)

Oncorhynchus tshawytscha
(Chinook Salmon) 

?

Original mistake or cross contamination
in our laboratory?
To be tested with original cells from 
ANSES, Brest



A number of cell lines in our repository still to be tested



Conclussion

• Barcoding of fish cell lines using COI efficient and simple method
• SOP produced and can be provided
• Continuous risk of cross contamination of cell lines and they should

therefore be tested regularly
• Barcoding of all cell line shipped from the EURL 
• Next step: NGS and further genetic characterization of our cell lines 

for use in virology, immunology, toxicology etc.
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