SAVING THE OCEAN FISH
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Census of Marine Life concluded in 2010 that 90 percent of the large fish are gone
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There are fewer fish in the sea than ever before
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://thenarwhal.ca/feds-called-on-to-enforce-emergency-closure-of-b-c-s-last-herring-fishery,

Dr. Lenore Newman, CRC
University of the Fraser Valley

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

Aﬁdacalypsc now: the end of fish
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http://www.seaaroundus.org/

This is an excerpt adapted with permission of the publisher from the book Vanishing Fish by
Daniel Pauly, published May 28 2019 by Greystorne Books.

Animals Killed Annually for Food in the US. (2013)"  cmrecions
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https://www.youtube.com/watch?v=I-MMIQ5AIzZQ

https://www.soalliance.org/

https: i com/health/the-beyond: it-of-fish. oming

(Numbers are in the millions.) “hitp://tinyurl.com/S8Tt34ds
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Top 10 wild fish that
are endangered

1. Bluefin tuna

2. Sturgeon

3. Sea bass

4. Atlantic salmon
5. Skate

6. Atlantic cod

7. Halibut

8. Haddock

9. Eel
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Between 2007 and 2012 the global demand for fish protein grew by 18 million
tons, but the amount of fish caught fell by 1 million tons

http://www.fao.org/3/19540EN/i9540en.pdf
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FAGURE 31
RELATIVE CONTRIBUTION OF AQUACULTURE AND CAPTURE FISHERIES TO FISH FOR HUMAN
CONSUMPTION
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http://www.fao.org/3/I9540EN/i9540en.pdf
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patagonia

SOURCES OF POLLUTANTS
sNatural Sources  sAnthropegonic Sourcos.
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http://envit i ing.blogspot.com/2008/06/marine-pollution-due-to-growing-of.html

Gilobal primary plastic production:
270 million tonnes per year

https://rela i ic.com/proxy/distributio
n/publi 2018/07/0cean-plastic-
pollution-solutions

https://ourworldit org/where-does-plastic-:

Plastic in surface waters:

Climate Change Climate Change _ s 0 S aCen

A triple threat for the ocean
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https://www.cnbc.com/video/2017/09/02/indiebio-tour-lab-spawned-
memphis-meats-funded-by-gates-bi html

https://www.youtube.com/watch?v=8aut Q CNBC “will lab grown fish save the oceans?”
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What are cell lines?

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

« Continuous — permanent, eg. HelLa (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’

FiSh Ce" 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:
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m Comparative Biochemistry and Physiology, Part A T

[murnal hemanage: www slasvier comilocate/chpe ﬁ

Derivation of a continuous myogenic cell culture from an embryo of O A
common killifish, Fundulus heteroclitus

Sarah J. Gignac **, Nguyen TK. Vo™, Michael 5. Mikhaeil ", |. Andrew N. Alexander *, Deborah L MacLatchy ",

Patricia M. 5{]I|||Il‘ , Lucy EJ. Lee®

Developing Continuous Cell Lines
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Fish cell lines have lots of uses

RTL-W1 from trout | eta I Biol Tox

RTgill-W1 from trout gil etal. 1994, J Fish Dis

RTP-2 from trout pituitary (Bols et al. 199!

1. Diagnose & study
viral diseases

RTgut-GC from rainbow trout gut (Kawano et al

3. Study microbial diseases

GFsil 1 from goldfish skin (Lee et al. 19 fistochem J 29:31)
HEW from hadd n 31 al, 2006 ine B h 8: 641) ~
- Grouper Pyt
PBLE from peripheral blood of eel (D e In Vitro Cell Dev Biol Cod N 1 o’ Atanticsamon
Anim 42:263) i 't ,‘ A"} * »
EelB from eel brain (Bloch et al 2016 ev Biol Anim 5 o e < e “ Haddock === [Cellline | A
ZEB2J from < 0 fish 5:49) 4 Seabass
2559 fom zebraish '
SBB4 from seabass brain (Servili et al. 20 chem Phys A 152:245) 'm el
A - 7 servatic
KFE-5 from Killifish embryo 4, Comp Biochem Physiol A 175:15) .‘ ‘ 1 - Killifish ““' if \‘ 41 ‘\ !
et S
New fish muscle cell lines in development from several fish species including trout, Companies producing cellular agriculture/aquaculture products
salmon, snapper, tuna and several other commercially valuable fish species. .
Also, fish cell lines accumulating fat as well as producing collagen have been developed. CeIIuIar AngCUIture Cellular Aquaculture
] * Beef .
Muscle cells Collagen producing cells « Aleph-farms https://www.aleph-farms.com * Fish:
* Higher Steaks https://www.highersteaks.com  BlueNalu https://www.bluenalu.com
* Meatable https://www.meatable.com « Clean Research (2019)
* Memphis Meats https://www.mempt com https://www.cleanresearch.io
* Mission Barns https://www.missionbarns.com « Finless Foods https://finlessfoods.com
* Mosa Meat https://www.mosameat.com (bluefin tuna) Sushi, Sashimi, Surimi
* Chicken, avian products « Seafuture http://seafuturebio.com
 Just https://justforall.com/en-us/stories/clean-meat o Shiok Meats htt| ;s‘f{shiokmeats com
* SuperMeat https:// .sup t. X -
uperiviea S:LLMN.SUDETMEAL.Com * WildType https://www.thewildtype.com
* Integriculture http://integriculture.jp/?lang=en (salmon)
foie gras
* Pork
* New Age Meats https://www.newagemeats.com
* Kiran Meats https://www.kiranmeats.com

CELLS SAMPLING —

| Grow cells in
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://www.aleph-farms.com
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Estimated environmental impacts of producing 1000 kg of cultured meat

vs conventional meats ... pance (2017) engineering the animal out of animal products.
Nature Biotechnology 35: 704-707
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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 maintai at warmer in laboratory i

! o ™ - Advantages of cultured meat:

* Reduction of energy to produce 1 unit of output by 35-60%.
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Striped bass were once extnct in the St. Lawrence.

o o a Now they're back

Ty [ f v @ @ in

Recovery of popular trophy fish could boost economy while proving damaged
ecosystems can be repaired

ction will require cellular growth factors.
actors could affect humans.
ind ial production.

¢ Cultured meat may not look like the natural meat.

s Glsan - CBE News - Por
https:

e-river-1.5339129

* Resistance from the existing industry.
* Resistance from consumers.

* Legislative hurdles.




