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SAVING THE OCEAN FISH
Growing Fish Meat in a Lab

Lucy Lee, PhD
Dean, Faculty of Science
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https://thenarwhal.ca/feds‐called‐on‐to‐enforce‐emergency‐closure‐of‐b‐c‐s‐last‐herring‐fishery/

Census of Marine Life concluded in 2010 that 90 percent of the large fish are gone

Dr. Lenore Newman, CRC
University of the Fraser Valley

Oct 2019

When we humans love 
foods, we love them a lot. 
In fact, we have often 
eaten them into 
extinction,…..

https://thenarwhal.ca/aquacalypse‐now‐end‐fish/

http://www.seaaroundus.org/

http://fishfeel.org/

https://www.soalliance.org/

https://nationalpost.com/health/the‐beyond‐meat‐of‐fish‐is‐coming

https://www.youtube.com/watch?v=I‐MMlQ5AIzQ
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1. Bluefin tuna
2. Sturgeon
3. Sea bass
4. Atlantic salmon
5. Skate 
6. Atlantic cod 
7. Halibut 
8. Haddock 
9. Eel
10.Orange roughy

https://www.houstonpress.com/restaurants/10‐fish‐youre‐eating‐that‐are‐endangered‐species‐6439972

Top 10 wild fish that 
are endangered

Global harvest of aquatic organisms in million tonnes, 1950–2010, as reported by FAO

http://www.fao.org/3/I9540EN/i9540en.pdf

Solution? ‐ Aquaculture?

http://www.fao.org/3/I9540EN/i9540en.pdf
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https://www.youtube.com/watch?v=I‐MMlQ5AIzQhttps://en.wikipedia.org/wiki/Mariculture#/media/File:Risks_a
quaculture_550.jpg https://www.highsnobiety.com/p/patagonia‐artifishal‐film/ http://environmentengineering.blogspot.com/2008/06/marine‐pollution‐due‐to‐growing‐of.html

Marine Pollution

Some researchers estimate there will be more plastic than fish in 
our oceans by the year 2050

https://america.cgtn.com/2019/04/12/big‐story‐drowning‐in‐plastic

https://relay.nationalgeographic.com/proxy/distributio
n/public/amp/environment/2018/07/ocean‐plastic‐
pollution‐solutions

https://ourworldindata.org/where‐does‐plastic‐accumulate

Climate Change

https://www.iucn.org/resources/issues‐briefs/ocean‐and‐climate‐change
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https://www.finlessfoods.com

https://www.cnbc.com/video/2017/09/02/indiebio‐tour‐lab‐spawned‐
memphis‐meats‐funded‐by‐gates‐branson.html

https://www.youtube.com/watch?v=8auHmGMuIgQ CNBC “will lab grown fish save the oceans?”

• For over 100 years, 
scientists have been able 
to culture cells outside an 
organisms’ body.

• Scientific advancements 
for last 60 years have made 
it feasible to grow 
generations of cells in vitro
(in labs), as cell lines. 

Cell cultures that have been maintained outside 
an organism for several generations

• Continuous – permanent, eg. HeLa (since 1951)
• Available from ‘Repositories’ eg. ATCC or scientific 

colleagues
• Relatively uniform cellular composition
• Relatively easy to maintain
• Highly replicable

• Finite – limited life span – limited use
• Many available from commercial sources or prepared 

‘in-house’

What are cell lines?
Fish Cell Lines:  >500 Continuous fish cell lines (since 1962)

• Few continuous fish muscle cell lines reported to date 

• My lab has developed many fish cell lines including first myogenic (muscle) fish cell line: 

Developing Continuous Cell Lines

Image from 
‘Introduction to 

animal cell culture 
Technical Bulletin’ 

Corning

Explant method

Enzymatic dissociation
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Representative Fish cell lines (Published) from my Lab

RTL-W1 from trout liver (Lee et al. 1993, Cell Biol Toxicol 9:279) ~200 citations

RTgill-W1 from trout gills (Bols et al. 1994, J Fish Dis 17:601) in ATCC: CRL2523

RTP-2 from trout pituitary (Bols et al. 1995, Mol Mar Biol Biotech 4:154)

RTgut-GC from rainbow trout gut (Kawano et al. 2011, Aquacult Nut 17: e241)

GFSk-S1 from goldfish skin (Lee et al. 1997, Histochem J 29:31)

HEW from haddock embryos (Bryson et al, 2006, Marine Biotech 8: 641)

PBLE from peripheral blood of eel (DeWitte-Orr et al 2006, In Vitro Cell Dev Biol
Anim 42:263)

EelB from eel brain (Bloch et al 2016, In Vitro Cell Dev Biol Anim 52:395)

ZEB2J from zebrafish embryos  (Xing et al. 2008, Zebrafish 5:49)

ZSSJ from zebrafish spleen (Xing et al. 2008, In Vitro Cell Dev Biol 45:163)

SBB4 from seabass brain (Servili et al. 2009, Comp Biochem Phys A 152:245)

KFE-5 from Killifish embryos (Gignac et al 2014, Comp Biochem Physiol A 175:15)

GML-5 from cod larvae (MacLeod et al 2018, J Fish Dis 41:1359)

GFSK-S1

KFE-5

RTgill-W1

6. Comparative physiology

3. Study microbial diseases

5. Nutrition  & immunology

`Fish cell lines have lots of uses

cell line

2. Biotechnology
e.g. vaccines

4. Toxicology

Grouper
Atlantic salmon

Tuna

Cod

Haddock

1. Diagnose & study 
viral diseases

Killifish
7. Conservation

Biobanking

Eel

Seabass

8. Education

New fish muscle cell lines in development from several fish species including trout, 
salmon, snapper, tuna and several other commercially valuable fish species.
Also, fish cell lines accumulating fat as well as producing collagen have been developed.

Collagen producing cellsFat cells Muscle cells • Fish:
• BlueNalu https://www.bluenalu.com

• Clean Research (2019) 
https://www.cleanresearch.io/

• Finless Foods https://finlessfoods.com
(bluefin tuna) Sushi, Sashimi, Surimi

• Seafuture http://seafuturebio.com

• Shiok Meats https://shiokmeats.com

• WildType https://www.thewildtype.com
(salmon) 

Cellular Agriculture Cellular Aquaculture
• Beef

• Aleph‐farms https://www.aleph‐farms.com

• Higher Steaks https://www.highersteaks.com

• Meatable https://www.meatable.com

• Memphis Meats https://www.memphismeats.com

• Mission Barns https://www.missionbarns.com

• Mosa Meat https://www.mosameat.com

• Chicken, avian products
• Just https://justforall.com/en‐us/stories/clean‐meat

• SuperMeat https://www.supermeat.com

• Integriculture http://integriculture.jp/?lang=en
foie gras

• Pork
• New Age Meats https://www.newagemeats.com

• Kiran Meats https://www.kiranmeats.com

Companies producing cellular agriculture/aquaculture products

https://www.aleph‐farms.com

Grow cells in 
collagen scaffolds 
or bioprint
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Estimated environmental impacts of producing 1000 kg of cultured meat
vs conventional meats From Dance (2017) Engineering the animal out of animal products. 

Nature Biotechnology 35: 704–707

Bubble size 
= 
greenhouse 
emissions 
(t CO2-eq).

Land use and green house gas emissions drastically reduced with cultured meat,  but Energy use for producing cultured 
meat still high as terrestrial animals need to be maintained at warmer temperatures in laboratory  incubators.

Cultured fish meat
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Advantages of cultured meat:
• Reduction of energy to produce 1 unit of output by 35‐60%. 
• Increased output with reduced waste output (no offal, no feces)

• Reduction of the area of production by 98%. 

• No space constraints.
• Reduction of harmful emissions by 90%. 

• Saving of fresh water used in production by 70%.
• No need of antibiotics.
• Reduced level of contaminants, e.g. mercury

• Humanity towards animals. No ethical dilemmas. 

Disadvantages:

• Still costly
• Industrial production will require cellular growth factors. 
Unknown how these factors could affect humans.

•Need to develop technologies for industrial production.
•Cultured meat may not look like the natural meat. 

•Resistance from the existing industry. 

•Resistance from consumers.

• Legislative hurdles.

https://www.cbc.ca/news/canada/montreal/striped‐bass‐fishing‐st‐lawrence‐river‐1.5339129


